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TREATMENT   OF   DIFFUSE  DILATATION  OF   (ESOPHAGUS 

BY   OPERATION 

Description  of  a  Hitherto  Unpublished  Method.    Report  of  a  Case 

By  ADRUN  V.  S.  LAMBERT,  M.  D.,  New  York  City 

Associate  Professor  of  Surgeiy,  Columbia  University 


THE  treatment  of  diflfuse  dilatation  of 
the  oesophagus  has  been  directed 
toward  the  alleviation  and  removal  of 
the  supposed  causative  factor,  which 
is  now  generally  assumed  to  be  a  reflex  spasm 
of  the  lower  end  of  the  oesophagus,  or  cardiac 
oi>ening  of  the  stomach,  and  commonly 
sp>oken  of  as  cardiospasm. 

This  spasm  was  suggested  as  the  etiological 
factor  first  by  v.  Mikulicz  (i)  in  1882,  and 
was  confirmed  by  Leichtenstem  (2)  in  1891 
at  the  autopsy  of  a  patient  who  had  died  but 
two  hours  previously.  That  it  is  not  the  sole 
etiological  factor  seems  to  be  proven  by  the 
fact,  as  suggested  by  Rosenheim  (3),  that 
similar  dilatations  are  only  rarely  met  with 
as  accompaniments  of  organic  strictures,  and 
he  suggests  as  an  additional  element  an 
inherent  predisposition,  such  as  a  weakness  of 
the  oesophageal  musculature. 

In  attempts  to  relieve  this  condition,  dila- 
tation of  the  cardiac  opening  has  been  the 
favorite  mode  of  procedure,  and  in  the 
majority  of  cases  has  proved  efficient  in 
relieving  the  symptoms.  V.  Mikulicz  (4), 
in  1904,  accomplished  this  by  opening  the 
stomach  through  a  laparotomy  wound  and 
dilating  the  cardia  by  means  of  a  clamp,  the 
blades  of  which  were  protected  by  rubber 
tubing,  which  was  passed  through  the  cardia 
from    below    upward.      Iden    (5)    recently 


reported  a  case  in  which  a  cure  was  eflFected 
by  the  same  procedure.  Later,  v.  Mikulicz  (6) 
passed  his  fingers  through  the  cardia  and 
dilated  with  them  in  place  of  the  clamp,  as 
did  Erdmann  (7),  following  his  example. 

Several  instruments  have  been  devised  by 
which  dilatation  may  be  accomplished  without 
an  open  operation.  Russell  (8),  in  England, 
first  reported  success  in  these  cases  by  this 
mode  of  treatment.  The  best  known  appara- 
tus, however,  are  those  devised  and  described 
by  Gottstein  (9)  in  Germany,  and  by  Plum- 
mer  (10)  in  America.  The  essential  feature 
consists  in  a  soft  rubber  dilatable  bag  or 
balloon,  covered  by  silken  mesh  or  material 
and  fastened  on  to  a  bougie.  This  is  passed 
from  above  downward  through  the  cardia, 
and  then,  by  distending  the  bag  with  water 
under  regulated  pressure,  the  cardia  can  be  sub- 
jected to  a  dilating  force  of  any  degree  desired. 

This  procedure  takes  into  account  and 
reUeves  but  one  element;  namely,  the  spasm 
at  the  cardia.  Recently  a  certain  small  pro- 
portion of  failures  and  recurrences  after  this 
treatment  have  been  reported.  Since  the 
oesophagus,  which  has  become  greatly  dilated, 
in  many  cases  does  not  regain  its  muscular 
tone  and  cannot  return  to  its  normal  size  and 
shape,  it  is  not  strange  that  the  simple  dilata- 
tion of  the  cardia  fails  to  accomplish  a  per- 
manent cure. 
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Fig.  I.  Fig.  2. 

Fig.  I.   Fusiform  dilatation  of  the  oesophagus. 
Fig.  2.   Pear-shaped  dilatation  of  the  oesophagus. 
Fig.  3.   "c/3  "-shaped  dilatation  of  the  oesophagus. 


In  a  certain  number  of  cases  a  very  impor- 
tant element  in  the  condition,  namely,  the 
form  and  character  of  the  ectasia,  must  be 
considered,  and  the  treatment  must  be 
directed  to  the  relief  of  an  anatomical  ar- 
rangement which  forms  a  mechanical  hin- 
drance to  a  cure  by  means  of  simple  dilatation 
of  the  cardia. 

Dilatation  of  the  oesophagus  may  be  fusi- 
form, pear-shaped  or  "  c/5  "-shaped. 

In  the  fusiform  variety,  which  is  most 
frequently  met  with,  the  cardia  is  the  most 
dependent  portion  and  there  is  no  increase  in 
the  length  of  the  oesophagus.  The  lumen  of 
the  oesophagus  is  increased  from  above  down- 
ward to  a  point  approximately  midway  be- 
tween its  upper  end  opposite  the  cricoid 
cartilage,  and  its  lower  end  the  cardia,  and 
it  then  gradually  diminishes  in  diameter  imtil 
it  passes  through  the  diaphragm  or  enters  the 
stomach  (Fig.  i). 

In  the  pear-shaped  variety,  the  lumen 
attains  its  greatest  degree  of  dilatation  just 
prior  to  its  passage  through  the  diaphragm, 
and  in  this  case  also  the  cardia  is  the  lowest 
and  most  dependent  portion  of  the  oesophagus 
(Fig.  2). 

Both  of  these  forms  are  relieved  by  simple 


Fig.  3.  Fig.  4. 

Fig.  4.  (Esophago-gastrostomy.  Portion  of  stomach 
drawn  through  an  opening  in  the  diaphragm,  and  the  line 
of  union  between  stomach  and  dilated  oesophagus  lies  above 
the  diaphragm,  and  within  the  thoracic  cavity. 

dilatation  of  the  cardia,  although  the  walls  of 
the  oesophagus  never  return  to  normal,  but 
remain  hypertrophied,  and  the  lumen  never 
regains  its  normal  caliber.  The  patients, 
however,  continue  free  from  symptoms  for 
many  years,  as  the  oesophagus  drains  readily 
into  the  stomach  through  the  dilated  cardia 
and  no  stagnation  of  food  or  fluids  results. 
Recently  Plummer  (11)  states  that  the 
oesophagus  does  regain  its  shape  and  size  and 
that  its  walls  can,  and  often  do,  return  to 
normal.  This  is  contrary  to  the  experience 
of  most  observers  and  writers. 

The  "c/5  "-shaped  variety  is  the  rarest  form 
and  arises  in  the  following  manner:  The 
upper  end  of  the  oesophagus  opposite  the 
cricoid  cartilage,  and  its  lower  end  at  the 
cardia,  being  more  or  less  firmly  fixed  points, 
the  canal  bends  in  those  cases  in  which,  as 
the  dilatation  of  the  oesophagus  advances, 
there  occurs  also  an  increase  in  its  length. 
This  usually  results  in  a  curve  toward  the 
right;  and  the  dilated  oesophagus  rests  on 
the  diaphragm  to  the  right  and  posterior  to 
the  cardia,  and  from  here  it  passes  upward, 
forward  and  to  the  left,  and  enters  the 
abdomen  through  the  diaphragm  at  a  higher 
level.    There  is  thus  developed  a  reservoir  or 
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Fig.S. 

Fig.  5.  (Esophago-gastrostomy.  Portion  of  dilated 
oesophagus  drawn  through  an  opening  in  the  diaphragm, 
and  line  of  union  between  stomach  and  dilated  oesophagus 
lies  below  the  diaphragm,  and  within  the  peritoneal  cavity. 

Fig.  6.   Cardioplasty    showing    line   of   incision   A-B, 

dead  space,  which  is  placed  below  the  level 
of  the  cardia  (Fig.  3).  The  stretching  of  the 
cardia  will  fail  to  remedy  the  mechanical 
difficulty  which  has  developed  in  addition  to, 
although  as  a  result  of,  the  cardiospasm.  In 
fact,  in  some  cases,  the  cardiospasm  may  have 
long  since  become  inoperative. 

With  the  purpose  of  removing  the  redun- 
dancy, Willy  Meyer  (12)  in  191 1  devised,  and 
successfully  performed,  cesophagoplication. 
This  is  carried  out  by  the  transpleural  route. 
The  fibers  of  the  vagus  are  stripped  from  the 
oesophagus,  and  by  infolding  the  wall  of  the 
oesophagus  the  lumen  is  dimmished.  The 
procedure,  however,  would  not  in  itself 
relieve  the  cardiospasm,  although  Meyer 
states  that  in  his  case  the  spasm  was  relieved 
and  suggests  that  this  resulted  from  the 
stripping  of  the  fibers  of  the  vagus  from  the 
oesophagus. 

(Esophago-gastrostomy  has  been  proposed 
and  elaborate  descriptions,  based  on  work 
done  on  animals  and  the  cadaver,  have  been 
written  by  Levy  (13),  Biondi  (14),  Janeway 
and  Green  (15),  and  Gosset  (16). 

This  consists  in  estabUshing  a  communica- 
tion between  the  dilated  oesophagus  and  the 
stomach.     This  procedure   was   a   brilliant 


Fig*  6. 


Fig-  7. 


which  divides  the  constricted  or  spastically  contracted 
cardia,  in  a  line  parallel  to  the  long  axis  of  the  oesophagus. 
Fig.  7.  Cardioplasty  showing  the  vertical  incision 
unit«l  so  that  it  lies  transversely,  in  line  C-D,  to  the  long 
axis  of  the  oesophagus.     Note  increase  in  lumen  of  cardia. 

conception,  for  although  it  would  not  relieve 
the  spasm,  still  it  would  render  it  inoperative 
by  diverting  the  food  above  the  point  of 
obstruction,  and,  at  the  same  time,  it  would 
drain  the  dead  space  formed  by  the  lengthened 
and  dilated  oesophagus.  The  line  of  union 
between  the  oesophagus  and  the  stomach  may 
be  above  or  below  the  diaphragm,  depending 
on  whether  one  follows  the  transpleural  or  the 
transperitoneal  route.  In  the  former  case 
a  portion  of  the  stomach  is  drawn  up  through 
an  opening  in  the  diaphragm  and  united  to 
the  oesophagus  (Fig.  4).  This  procedure 
may  be  indicated  in  certain  cases  of  cicatricial 
stricture  in  which  the  oesophagus  is  not 
dilated,  or  in  cases  of  malignant  disease  in 
which  a  portion  of  the  oesophagus  must  be 
removed;  but  is  scarcely  indicated  in  the 
*'c/2  "-shapedform  of  diffuse  dilatation,  because 
a  safer  and  equally  efficient  method  is  open 
to  the  surgeon.  The  same  communication 
between  the  stomach  and  dilated  oesophagus 
can  be  established  from  within  the  abdomen 
by  drawing  the  oesophagus  through  an  open- 
ing in  the  diaphragm  (Fig.  5).  This  is  a 
safer  procedure  because  the  line  of  anastomo- 
sis lies  within  the  peritoneal  cavity  and  in 
case  of  any  leakage  the  infection  is  taken 
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Fig.  8.  Showing  the  relation  of  oesophagus  to  surround- 
ing structures  on  under  surface  of  diaphragm  and  posterior 
abaominal  wall:  i,  cut  edge  of  left  lateral  ligament  of 
liver  on  diaphragm;  i,  cut  edge  of  right  lateral  ligament 
of  liver  on  diaphragm;  3,  esophagus  divided;  4,  splenic 
vessels  divided  and  emerging  from  beneath  tail  of  pancreas; 
5,  gastro-epiploica  sinistra  artery  divided,  lying  in 
gastro-splenic  omentum;  6,  peritoneum  of  lesser  sac 
covering  structures  on  posterior  abdominal  wall;  ;, 
posterior  wall  of  foramen  of  Winslow;  S,  pancreas  cov' 
ered  by  peritoneum  of  greater  sac;  g,  attachment  on 
pancreas  of  transverse  mesocolon;  lo,  gastric  artery 
divided;  II,  phrenic  branch  of  aorta;  12,  reflection  of 
peritoneum  divided,  forming  falciform  ligament  of  liver; 
13,  non-peri looeal  surface  of  diaphragm,  formerly  in 
contact  with  left  lobe  of  liver;  14,  non -peritoneal  surface 
of  diaphragm,  formerly  in  contact  with  right  lobe  of  liver; 
15,  inferior  vena  cava,  with  divided  hepatic  veins;  16, 
duodenum  divided;  17,  aorta;  18,  hepatic  artery  divided. 

care  of  better  by  the  peritoneum  than  by  the 
pleurae  or  tissue  of  mediastinum. 

Cardioplasty,  which  is  analogous  to  pyloro- 
plasty of  Heinecke  and  v.  Mikulicz,  was 
suggested  by  Marwedel  (17)  and  has  been 
performed  by  Wendell  (18).  The  operation 
consists  in  dividing  the  cardia  by  a  vertical 
incision  running  parallel  to  the  long  axis  of 
the  cesophagus  (Fig,  6),  and  then  in  uniting 
this  incision  in  such  a  manner  that  the  line 
of  union  lies  transverse  to  the  long  axis  of  the 
cesophagus  (Fig.  7).  This  procedure  would 
accomplish  nothing  which  could  not  be  more 
safely  brought  about  by  a  simple  dilatation, 
as  the  operation  would  simply  relieve  the 
spasm,  and  would  not  drain  the  dependent 
portion  in  the  "(/^''-shaped  variety  of  dilation. 
The  procedure  described  below  will  accom- 
pUsh  both  of  these  objects. 

As    the    region    in    which    the   operative 


Fig.  g.  Showing  the  relation  to  one  another  of  the 
structures  below  anQ  above  the  diaphragm:  I,  cut  edge 
of  left  lateral  ligament  of  liver;  :,cut  edge  of  right  lateral 
ligament  of  liver;  3,  cesophagus;  11,  falciform  liga- 
ment of  liver;  13,  non-peri t9neal  surface  of  diaphragm, 
formerly  in  relation  to  left  lobe  of  liver;  14,  non-peri- 
toneal surface  of  diaphragm,  formerly  in  relation  to  right 
lobe  of  liver;  15,  vena  cava  inferior;  17,  aorta;  19, 
line  of  reflection  of  pericardium;  10,  line  of  reflection 
of  right  and  left  pleuric;  E-F,  the  area  in  diaphragm 
and  the  direction  forward  and  to  the  right,  where  an  in- 
cision may  safely  be  made,  in  order  to  enlarge  the  (ntening 
in  diaphragm  through  which  OKiophagus  enters  the  ab- 
domen. 

procedure  is  carried  on  lies  on  the  posterior 
abdominal  wall,  covered  by  the  left  lobe  of 
the  liver  and  protected  from  external  violence 
by  the  overhanging  lower  limits  of  the  tho- 
racic cavity,  formed  by  the  lower  ribs  and  the 
portion  of  the  diaphragm  attached  thereto, 
and  in  consequence  rendered  just  so  much 
more  inaccessible  to  operative  interference, 
the  question  of  the  abdominal  incision 
becomes  an  important  one. 

The  abdominal  incision  which  was  em- 
ployed was  first  made  use  of  by  v.  Mikulicz 
(4)  and  has  the  advantage  of  not  dividing 
the  various  nerves  which  supply  the  muscles 
of  the  abdominal  wall,  notably  the  upper 
portion  of  the  rectus  abdominis. 

The  incision  commences  at  the  ensifonn 
cartilage  and  passes  down  to  the  tmibilicus 
and  then  at  a  right  angle  to  the  tip  of  the 
tenth  rib.  In  addition  to  this  there  is  a  second 
incision  which  is  below  the  left  breast  over  the 
eighth  rib,  and  through  this  the  seventh, 
eighth  and  ninth  ribs  are  divided,  without, 
however,    injuring   or  opening   the  pleura. 
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Fig.  lo.  X-ray  antero-posterior  view,  before  opera- 
lion;  showing  the  bend  or  "w  "-shaped  curve  of  the  lower 
portion  of  the  dilated  oesophagus.  N'oie  ibaC  there  is  no 
evidence  that  any  of  the  bismuth  meal  has  entered  the 
stomach. 

Although  the  fracture  of  the  ribs  seems  Uke 
rather  a  formidable  procedure,  still  it  is 
warranted  as  it  adds  nothing  to  the  danger  of 
the  operation,  and  allows  of  a  much  wider 
and  more  extended  exposure  by  permitting 
the  bending  back  of  the  abdominal  flap  and 
thus  flattening  out  the  diaphragm. 

The  incision  proposed  by  Marwedel  (20) 
and  employed  by  most  European  writers, 
running  parallel  to  the  free  border  of  the 
ribs,  must  divide  the  nerves  from  the  sixth  to 
the  ninth  and  so  interfere  very  materially 
with  the  innervation  of  the  abdominal 
muscles  and  give  rise  to  a  resultant  paralysis. 
It  would  also  give  a  much  more  restricted 
exposure. 

The  relation  of  the  cesophagus  to  surround- 
ing structures  is  shown  in  Fig.  8,  where  it 
is  seen  that  it  lies  anterior  to  the  aorta  and 
behind  the  left  lobe  of  the  liver,  where  the 
latter  is  attached  to  the  diaphragm  by  the 
left  lateral  ligament.  The  peritoneum  of  the 
lesser  sac  is  reflected  on  to  the  cesophagus 
posteriorly  from  the  aorta,  and  on  the  right 
side  from  the  diaphragm;  on  the  left  side  the 
peritoneum  of  the  greater  sac  is  reflected  in  a 
similar  manner  from  the  left  crus  of  the 
diaphragm  where  the  two  leaves  of  the  gas- 


Fig.  II.  X-ray,  lateral  view  before  operation;  showing 
the  reservoir  or  dead  space  which  ties  on  a  lower  level  than 
the  dome  of  the  diaphragm  where  the  cesophagus  enters  the 
abdomen. 

tro-splenic  omentum  meet  on  the  oesophagus. 
Anteriorly  the  cesophagus  is  not  in  relation 
to  any  peritoneal  fold. 

In  operations  on  the  oesophagus  from  within 
the  peritoneal  cavity  a  very  important  feature 
of  the  anatomy  of  the  oesophagus  and  the 
structures  below  the  diaphragm  is  their 
relation  to  the  structures  lying  above  the 
diaphragm.  These  relations  are  shown  in 
Fig.  9  where  it  is  seen  that  the  pericardium 
lies  directly  anterior  to  the  oesophagus,  while 
the  left  pleura  is  in  close  contact  on  the  left 
side.  There  is,  however,  a  considerable  space 
on  the  right  side  before  one  encounters  the 
inferior  vena  cava.  It  is  in  this  space  that 
one  can  safely  incise  the  diaphragm.  This 
is  indicated  in  the  diagram  by  the  line  E-F. 
Any  incision  to  the  left  of  the  oesophagus  will 
surely  open  the  left  pleural  cavity  as  was  in- 
advertently done  in  our  case. 

The  following  case,  which  occurred  in  the 
service  of  Dr.  J.  A.  Blake  at  the  Presbyterian 
Hospital,  and  through  whose  kindness  I  was 
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Fig.  I  „      . 

after  left  lateral  ligament  of  the  liver  has  been  divic 
livei  drawn  downward  and  to  the  right:  i,  cut  edge  of 
left  lateral  ligament  of  liver  on  diaphragm;  la,  cut  edge 
of  left  lateral  ligament  of  liver  on  liver;  3,  lower  end  of 
(esophagus  and  cardia;  13,  surface  of  diaphragm  Dot 
covered  by  peritoneum;  14.  surface  of  liver  not  covered 
by  peritoneum;  11,  re-entrant  angle  between  liver  and 
diaphragm. 

able  to  operate,  illustrates  many  of  the 
foregoing  facts,  and  presents  also  a  new  pro- 
cedure, devised  to  relieve  the  spasm  of  the 
cardia  if  present,  and  to  drain  the  dependent 
portion  of  the  dilated  oesophagus. 

Case  History:  H.  S.,  single,  aged  40,  Irish,  cook; 
was  admitted  to  Dr.  Blake's  service  at  the 
Presbyterian  Hospital,  May  6,  ipii,  with  the  follow- 
ing hbtory:  She  was  admitted  to  the  tnedical  divi- 
sion on  April  loth,  and  stated  that  she  had  had 
"stomach  trouble"  for  ten  years.  For  the  past  five 
years  she  had  had  distress  after  eating  and  a  feeling 
as  though  the  food  stuck  in  its  passage  to  the  stom- 
ach but  this  could  be  partly  washed  down  with 
water.  She  vomited  after  every  meal  and  this 
relieved  her  distress.  The  vomitus  consisted  of 
food  she  had  just  eaten.  She  never  had  any  real 
pain.  She  gradually  restricted  her  diet  to  cereals, 
eggs  and  milk,  which  gave  her  the  least  distress  and 
trouble.  About  one  year  ago  she  noticed  in  the 
vomitus  food  taken  twenty-four  hours  previously. 
She  never  vomited  blood.  She  had  been  in  the  habit 
of  tasting  food  at  irregular  intervals  and  had  eaten 
at  irregular  intervals  because  of  her  occupation  as 

After  a  test  meal  the  contents  expressed  showed 
the  following;   Total  amount,  190  cc.  of  thick  gray 


Fig.  13.  Showing  lower  portion  of  dilated  oesophagus 
(15)  drawn  down  through  opening  in  diaphragm  (24); 
la,  cut  edge  of  left  lateral  ligament  of  liver  on  liver; 
II,  re-entrant  angle  between  liver  and  diaphragm; 
«4,  cut  fibers  of  diaphragm  to  right  of  oesophagus;  15,  di- 
lated lower  end  of  oesophagus. 

fluid,  containing  a  small  amount  of  mucus;  no  free 
HCl;  marked  reaction  for  lactic  acid,  and  many 
bacilli  resembling  Boas-Oppler  bacilli.  Her  blood 
showed  hcemoglobin  70  per  cent;  red  blood  cells, 
5,300,000. 

She  was  markedly  emaciated;  her  physical  ex- 
amination at  that  time  reported  otherwise  negative. 
A  diagnosis  of  probable  carcinoma  of  the  stomach 
was  made  and  she  was  transferred  to  a  surgical 
ward  and  an  exploratory  cccUotomy  performed. 
The  findings  were  negative;  the  stomach  was  nor- 
mal; there  were  a  few  small  tibromyomata  in  uterus. 
The  appendix  was  removed.  She  made  a  slow  post- 
operative recovery.  The  wound  healed  per  primum. 
She  was  quite  unimproved  by  the  operation  and  was 
sent  back  to  the  medical  ward  for  further  observa- 
tion. May  ist,  Dr.  T.  C.  Janeway  saw  the 
patient  for  the  first  time.  He  passed  a  stomach 
tube  and  when  about  half  its  length  had  been  swal- 
lowed a  huge  reseri'oir  seemed  to  be  tapped  and 
several  cubic  centimeters  of  a  thin  watery  fluid  con- 
taining food  particles  were  obtained.  Water  was 
passed  through  the  tube  and  gurgling  sounds  were 
heard  over  the  anterior  chest  wall,  and  there  devel- 
oped a  dull  percussion  note.  As  much  fluid  as  was 
possible  was  poured  into  the  sac  and  then  siphoned 
back.  It  measured  560  cc.  Dr.  Janeway  thought 
that  the  tube  did  not  enter  the  stomach,  but  a 
dilated  oesophagus,  or  a  diverticulum.  The  X-ray 
examination  after  a  bismuth  meal  showed  the  con- 
dition which  was  present  (Figs.  10  and  11).  There 
is  a  diffuse  dilatation  of  the  cesophagus  which  has 
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Fig.  14.  Showing  clamp  in  silu  including  between  its 
blades  II  portion  of  dilated  [Esopbagus  (35)-  Cardiac 
opening  of  stomach  and  a  portion  of  stomach  contiguous 
to  cardiac  opening  (is).  la,  cut  edge  of  left  lateraF liga- 
ment of  liver  on  liver;  21,  re-entrant  angle  between  IJver 
and  diaphragm;  21,  portion  of  stomach  contiguous  to 
cardiac  opening;  23,  line  of  ujiion  between  stomach  and 
(Esophagus;  25,  dilated  tower  end  of  [esophagus. 

also  become  lengthened  and  a  pouch  or  dead  space 
to  the  right  of  the  cardia,  resting  on  the  diaphragm, 
can  be  readily  distinguished,  an  "w  "-shaped  form  of 
dilatation.  There  is  no  evidence  of  any  of  the 
bismuth  having  entered  the  stomach. 

Dr.  H.  H.  Janeway  examined  the  interior  of  the 
(esophagus  by  means  of  his  cesophagoscope.  The 
cardia  was  readily  made  out  and  it  was  dilated  by 
passing  several  graded  bougies  through  it.  There 
was  no  improvement  after  the  passage  of  these 
bougies  and  the  patient  was  transferred  to  Dr. 
Blake's  service. 

Operation.  Dr.  Lambert.  Local  anzsthesia, 
four  per  cent  novocaine.  A  gastrostomy  was 
performed  through  the  upper  third  of  left  rectus 
under  local  anaesthesia.  A  Kadcr  operation  was 
done,  inverting  a  funnel  of  gastric  wall  over  a  catb- 
eter  by  means  of  three  purse-string  sutures. 

At  this  time  the  patient's  genera!  condition  was 
poor,  as  she  was  reduced  to  a  very  low  ebb,  and  the 
degree  of  emaciation  was  extreme.  She  made  an 
uneventful  post-operative  recovery,  and  gained 
rapidly  and  steadily  in  weight.  Her  feedings  by 
means  of  the  gastrostomy  gave  her  no  discomfort, 
and  the  leakage  from  the  opening  was  so  slight  that 
there  was  no  irritation  or  ulceration  of  skin  of  ab- 
dominal wall  in  neighborhood  of  the  fistula. 

September  5tb,  four  months  after  the  gastros- 
tomy, she  had  gained  over  50  pounds  and  weighed 


Fi^.  15.  X-ray  lateral  view  6  weeks  po3t-cq»erative, 
showuig  lumen  of  oesophagus  still  larger  than  normal. 
Note  presence  of  portion  of  bismuth  in  the  stomach. 

120  pounds.  On  two  occasions,  September  5th  and 
i6th,  the  patient  was  given  a  string  to  swallow,  with 
the  hope  that  it  would  enter  the  stomach  and  so 
serve  as  a  guide  on  which  to  pass  some  dilating 
apparatus.  On  each  occasion,  after  24  hours,  the 
patient  had  a  chill,  felt  nauseated,  and  had  a  rise  of 
temperature  to  102.5°,  with  a  rise  of  pulse  rate  to 
120.  She  would  then  vomit  a  large  quantity  of  foul 
material,  together  with  the  string  and  would  then 
feel  perfectly  well,  while  the  temperature  would 
drop  to  normal  and  remain  so. 

A  string  was  passed  from  below  into  the  cesopba- 
gus  by  means  of  a  cystoscope,  and  was  seized  by 
Dr.  H.  H.  Janeway  through  the  cesophagoscope  and 
drawn  up  through  the  mouth.  By  means  of  this 
string,  using  it  as  a  guide,  several  graduated  bougies 
were  passed  through  the  cardia,  but  with  no  bene- 
ficial results.  No  food  passed  into  the  stomach 
when  taken  by  mouth.  The  cardia  was  then  dilated 
by  means  of  the  Plummer  apparatus.  The  dilator 
passed  without  difficulty  but  there  was  absolutely 
no  improvement  following  repeated  dilation. 

Operation.  Dr.  Lambert,  February  1,  1913. 
Patient  was  given  ether  and  a  cardioplasty  was 
performed  as  follows;  The  peritoneal  cavity  was 
opened  by  a  median  incision  which  extended  from 
the  ensiform  cartilage  to  the  umbilicus.  A  second 
then  extended  to  the  left  from  the  umbilicus 
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transversely  to  the  tip  of  the  tenth  rib,  in  anterior 
axillaty  line.  The  seventh,  eighth  and  ninth  ribs 
were  divided  near  the  attachment  of  their  cartilages 
through  an  incision  beneath  the  left  mammary 
gland.  The  pleural  cavity  was  not  entered.  The 
stomach  was  then  freed  from  the  anterior  abdominal 
wall  by  dissecting  the  gastrostomy  free.  This  was 
then  temporarily  closed  by  a  purse-string  suture. 
The  abdominal  flap  was  then  reflected  upward, 
being  hinged  on  the  line  of  the  ribs  which  had  been 
divided.  The  left  lateral  ligament  of  the  Uver  was 
divided  and  the  liver  was  drawn  downward  and 
to  the  right  while  the  stomach  was  pulled  downward 
and  to  the  left.  This  gave  a  perfect  exposure  of  the 
cardiac  opening  of  (he  stomach  (Fig.  12).  The 
diaphragm  was  then  incised  from  the  edge  of  the 
cardiac  opening  toward  the  right  and  slightly 
forward.  The  pleura  was  accidentally  opened  during 
this  procedure  as  the  incision  was  carried  to  the  left 
of  the  ccsophagus.  This  opening  was  immediately 
closed  by  a  plain  catgut  suture.  Through  the  hole 
in  the  diaphragm  the  lower  end  of  the  dilated 
cesophagus  was  freed  from  surrounding  structures 
by  blunt  dissection  with  the  index  finger.  A  bougie 
passed  down  the  cesophagus  through  the  mouth  was 
arrested  in  the  extreme  right  portion  of  the  dilata- 
tion. The  end  of  the  bougie  and  pouch  of  cesophagus 
were  then  drawn  down  through  the  opening  in  the 
diaphragm  into  the  abdomen  and  the  oesophagus 
was  fixed  in  this  position  by  interrupted  plain  catgut 
sutures,  uniting  it  to  the  opening  in  the  diaphragm. 
By  this  procedure  there  was  established  a  straight 
tract  from  the  pharynx  to  the  opening  through  the 
diaphragm,  and  the  redundant  portion  of  the  dilated 
cesophagus,  which  formed  the  reservoir  for  food  and 
the  dead  space,  was  brought  into  the  abdomen 
(Fig.  12).  The  purse-string  suture  closing  the  gas- 
trostomy opening  was  divided  and  a  long  clamp  was 
passed  through  the  gastrostomy  opening  into  the 
stomach.  One  blade  of  the  damp  was  then  passed 
through  the  cardia  into  the  dilated  portion  of  the 
cesophagus,  lying  within  the  abdomen,  while  the 
other  blade  of  the  clamp  remained  within  the  stom- 
ach. The  clamp  was  then  closed  sufficiently  to 
bold  firmly,  but  not  to  cut  through  the  structures 
included  between  the  blades,  namely,  a  portion  of 
dilated  ccsophagus  and  a  portion  of  stomach  includ- 
ing the  cardiac  opening,  and  the  clamp  became  an 
cesophago -gas tro tribe,  similar  in  principle  to  the 
enterotribe  (Fig,  14). 

A  row  of  Lembert  sutures  of  chromic  catgut 
united  the  contiguous  portions  of  dilated  cesophagus 
and  stomach,  a  few  interrupted  sutures  of  chromic 
catgut  united  the  diaphragm  to  the  oesophagus.  A 
catheter  of  soft  rubber  was  placed  in  the  stomach 
through  the  gastrostomy  opening  alongside  of  the 
handles  of  the  clamp.  The  gastrostomy  was  then 
re-estabUshed  by  two  purse-string  sutures,  Kader 
method,  and  attached  to  abdominal  wall.  A  double 
rubber  tube  drain  was  placed  down  to  site  of  line  of 
union  between  stomach  and  cesophagus,  and 
brought  out  of  median  wound;  a  second  double  rub- 


Fig.  16.  X-ray,  lateral  view,  four  months  post-opera- 
tive, showing  that  lumen  of  cesophagus  has  still  further  con- 
tracted.   Note  presence  of  bismuth  meal  in  stomach. 


ber  tube  drain  was  placed  between  stomach  and  spleen 
and  brought  out  at  extreme  left  of  incision.  Ab- 
dominal wall  closed,  continuous  plain  catgut  No.  i 
for  peritoneum;  interrupted  plain  and  chromic  su- 
tures for  muscles  and  aponeuroses;  silkworm  gut, 
interrupted  and  continuous  silk  for  the  skin.  The. 
incision  beneath  the  left  breast  was  closed  by  in- 
terrupted silkworm-gut  and  continuous  silk.  Sterile 
dressing. 

Time  of  operation,  2  hours  and  20  minutes. 
Patient  stood  the  manipulation  and  the  operation 
fairly  well,  and  showed  only  a  moderate  degree  of 
shock.  She  lost  only  a  small  amount  of  blood 
during  the  entire  procedure. 

Post -operative  course.  The  wounds  healed  with 
a  moderate  degree  of  reaction.  There  was  consider- 
able oozing  from  the  drainage  tubes,  which  was 
purulent  and  of  a  foul  odor.  This  gradually  cleared 
up.  The  clamps  were  allowed  to  remain  undisturbed 
for  four  days  when  they  were  tightened  to  their  full 
extent,  crushing  all  structures  included  between 
tbem.  They  were  removed  on  the  ninth  day  post- 
operative. 

There  developed  on  the  second  day  post-opera- 
tive a  dry  pleurisy  in  the  left  pleural  cavity,  accom- 
panied by  a  bronchitis  with  a  thick,  tenacious 
sputum.  She  experienced  considerable  difficulty 
in  raising  the  expectoration  and  it  caused  her  a  great 
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deal  of  pain.  These  two  conditions  cleared  up  at  the 
end  of  ten  days.  She  received  no  nourishment  for 
three  days  after  operation,  but  small  quantities  of 
water  through  the  gastrostomy.  On  the  fourth  day 
post-operative  she  was  given  liquid  nourishment 
through  the  gastrostomy.  The  twenty-eighth  day 
post-operative,  she  took  liquids  by  mouth  and  solid 
food  on  the  thirty-third  day,  when  feeding  by  the 
gastrostomy  was  stopped. 

During  the  first  four  weeks  there  was  some 
bleeding  from  the  site  of  anastomosis  as  evidenced 
by  a  marked  reaction  for  blood  in  washings  of  dilated 
oesophagus.  This  gradually  diminished  and  finally 
ceased.  She  was  allowed  out  of  bed  on  the  thirty- 
fourth  day.  She  regurgitated  small  amounts  of 
food  for  several  weeks  but  this  has  now  ceased  and 
the  patient  considers  herself  well,  as  she  eats  every- 
thing ^e  desires  and  has  neither  any  discomfort 
nor  vomiting.    She  has  gained  enormously  in  weight. 

X-ray  taken  six  weeks  after  operation  shows  the 
bismuth  meal  has  passed  into  the  stomach. 
The  lumen  of  the  oesophagus  is  still  larger  than 
normal  (Fig.  15).  An  X-ray  taken  four  months 
after  the  operation  shows  that  the  lumen  of  the 
oesophagus  has  still  further  contracted,  but  has  not 
yet  returned  to  normal  size  (Fig.  16). 

CONCLUSIONS 

1.  There  is  a  small  number  of  cases  of 
dilatation  of  the  oesophagus,  as  a  result  of 
cardiospasm,  which  require  operative  inter- 
ference in  order  to  remain  permanently  cured. 

2.  This  group  comprises  those  cases  in 
which  the  oesophagus  has  lengthened  in 
addition  to  having  become  dilated  and  in 
consequence  has  the  form  of  an  "ca)  "-shaped 
curve. 

3.  These  cases  may  be  successfully  treated 
from  within  the  abdomen,  without  fear  of 
infection  to  the  pleurae  or  mediastinum. 

4.  A  preliminary  gastrostomy,  through 
which  the  patient  may  gain  nourishment, 
and  so  improve  the  nutrition  and  power  of 
resistance,  is  an  advantage. 
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THE  RELATIONSHIP   BETWEEN  THE   URINARY   SYSTEM    AND 
DISEASES  OF   THE  FEMALE  PELVIC   ORGANS  ' 
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SYMPTOMS     referable     to     impaired 
bladder  function  play  an  important 
r61e  in  the  clinical  history  of  many 
pathologic  conditions  of  the  female 
pelvic  organs.    Its  intimate  anatomical  rela- 
tionship with  the  surrounding  genitalia  ren- 
ders  the   bladder   especially   vulnerable   to 
adjacent  pathology,  whether  this  be  in  the 
form  of  neoplasm,  infection,  or  displacement. 
It  is  undoubtedly  true  that  in  the  majority 
of  such  cases,  the  bladder  is  the  only  portion 
of  the  urinary  tract  affected,  and  with  the 
removal  of  the  primary  cause  the  bladder 
symptoms  will  Ukewise  be  relieved.    On  the 
other  hand,  there  is  a  second  and  by  no  means 
small  group  of  cases  in  which  the  pathology 
of  the  urinary  tract  is  more  extensive,  in- 
volving the  ureter  and  kidney  as  well;  or, 
disease   of   the   urinary  system  may   exist 
coinddentally  with  that  of  the  genital  tract, 
the  one  entirely  independent  of  the  other  so 
far  as  etiology  is  concerned.    The  frequency 
with  which  an  improi>er  conception  of  the 
imderlying  pathology  has  prompted  the  cor- 
rection of  some  minor  gynecological  abnormal- 
ity when  the  actual  lesion  lies  in  the  kidney 
or  ureter  opens  up  another  possibility  of  error 
to  the  surgeon  who  limits  his  horizon  to  the 
pelvic  organs  or  attempts  to  make  his  diagno- 
sis from  tile  interpretation  of  symptoms  alone. 
That  the  bladder  should  be  a  frequent 
participant  in  diseases  of  the  genitalia,  what- 
ever their  nature,  is  self-evident  even  to  the 
most  casual  observer.    Such  interference  is 
produced  not  only  by  distortion  of  the  bladder 
walls  through  sacciilation,  pressure,  or  trac- 
tion, which  express  themselves  by  symptoms 
of  mechanical  blockage  to  the  passage  of 
urine,  but  also  by  actual  and  often  extensive 
changes  in  the  muscular  and  mucous  coats. 
These  changes  are  due  either  to  a  superadded 
infection    or    impaired    circulation,    which 
affect  chiefly  the  base  of  the  bladder  and  are 
caused  by  partial  obstruction  of  the  venous 
or  lymphatic  current. 


In  view  of  the  fact  that  evidence  of  some 
abnormaUty  of  the  bladder  is  furnished  by 
pronounced  and  definite  complaints,  we  are 
prone  to  limit  our  explanation  of  tiie  symp- 
toms to  this  portion  of  the  urinary  tract, 
without  considering  the  possibility  of  involve- 
ment of  the  ureters  or  kidneys.  When  we 
consider  the  anatomy  of  the  ureters,  it  is 
only  logical  to  assume  that  they  must  become 
involved  in  a  certain  proportion  of  cases,  and 
that  such  an  assumption  is  correct  will  be 
readily  proven  if  this  possibility  is  borne  in 
mind  and  appropriate  examinations  made  to 
determine  it. 

In  their  passage  through  the  pelvis  to  the 
bladder,  the  ureters  occupy  a  position  which 
renders  them  liable  to  injury  from  disease  of 
the  pelvic  viscera.  That  portion  lying  prox- 
imal to  the  parametrium  is  less  frequentiy 
subjected  to  direct  injury,  but  may  be  com- 
pressed by  an  impacted  tumor,  a  dense  in- 
flammatory exudate,  or  glands  which  are  the 
seat  of  metastatic  carcinoma.  The  distal 
portions  of  the  ureters  as  they  pass  through 
tiie  parametrium,  along  the  anterior  vaginal 
wall  and  obliquely  into  the  bladder,  are 
brought  into  the  most  intimate  contact  with 
abnormaUties  of  the  uterus  and  vagina,  and 
it  is  here  that  secondary  involvement  is  most 
likely  to  occur. 

The  end-results  of  ureteral  involvement  fall 
into  two  broad  groups  —  the  one  of  purely 
mechanical  origin,  expressed  by  dilatation 
of  the  ureter  and  renal  pelvis,  and  the  other 
due  to  infection.  In  the  light  of  experimental 
as  well  as  clinical  evidence,  infection  of  the 
ureter  and  pelvis  of  the  kidney  is  usually  a 
secondary  manifestation;  the  primary  factor 
which  paves  the  way  for  the  development  of 
infection  lies  in  a  partial  or  a  complete  ob- 
struction of  the  ureteral  lumen,  resulting  in 
xirinary  stasis,  dilatation  of  the  ureter  and 
pelvis  with  subsequent  infection,  which  may 
be  of  haematogenous,  lymphatic,  or  urogenous 
origin. 
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The  possibility  of  ureteral  compression  in 
massive  new  growths,  such  as  carcinoma  of 
the  cervix,  and  intraligamentary  or  impacted 
myoma ta,  is  commonly  recognized;  that 
such  an  occurrence  may  be  associated  with 
other  and  even  more  frequent  anomalies  is 
not  sufficiently  appreciated.  Under  normal 
conditions,  the  base  of  the  bladder,  especially 
the  trigone,  often  presents  an  entirely  differ- 
ent picture  during  the  menstrual  and  inter- 
menstrual periods;  incident  to  the  pelvic 
engorgement  occurring  immediately  before 
and  during  menstruation,  the  muscularis  and 
mucosa  become  acutely  congested,  swollen 
and  oedematous.  Clinical  evidence  of  this 
fact  is  afiForded  by  the  frequency  of  minor 
vesical  s)anptoms  imder  normal  conditions 
and  the  exacerbation  of  symptoms  with 
cystitis  during  the  menstrual  flow.  Given 
an  abnormally  small  ureteral  orifice,  this  re- 
current swelling  of  the  surroimding  tissues 
may  be  sufficient  to  produce  urinary  stasis 
and  subsequent  dilatation  of  the  ureter  and 
pelvis  of  the  kidney,  as  has  been  so  ably 
pointed  out  by  Mirabeau,  who  claims  that  he 
has  encountered  several  cases  of  dysmenorrhoea 
arising  from  this  cause.  Further  proof  of 
this  possibility  is  seen  in  cases  of  intermittent 
hydronephrosis  in  which  the  increase  or  onset 
of  symptoms  is  often  associated  with  men- 
struation. 

As  a  digression,  but  still  a  pertinent  thought 
in  this  connection,  we  would  suggest  that  this 
factor  may  play  a  part  in  explaining  the  fre- 
quency of  right-sided  pyelitis.  In  women,  a 
freely  movable  right  kidney  is  a  frequent 
finding,  and  temporary  retention  of  urine  in 
the  pelvis  incident  to  partial  obstruction  of 
the  distal  portion  of  the  ureter  would,  by  its 
added  weight,  tend  not  only  to  hold  the  kid- 
ney in  its  lowest  position,  but  also  to  exag- 
gerate the  angulation  between  the  fixed  and 
movable  portions  of  the  ureter,  this  in  turn 
adding  a  second  source  of  obstruction  to  be 
overcome.  Under  such  circumstances,  it 
seems  logical  to  assume  that  a  greater  length 
of  time  would  be  consumed  to  relieve  this 
retention  than  would  be  the  case  with  the 
left  kidney,  which  is  situated  high  and  is 
usually  well  fixed,  affording  free  and  im- 
mediate drainage  with  removal  of  the  distal 


obstruction.  Thus,  as  the  result  of  repeated 
though  transient  retention,  a  gradual  dilata- 
tion ensues,  a  more  or  less  permanent 
urinary  stasis  results,  and  upon  this,  infection 
is  engrafted.  That  dilatation  of  the  pelvis 
and  ureter  is  commonly  associated  with 
pyelo-ureteritis  can  be  readily  demonstrated 
by  collargol  injection  and  it  has  been  looked 
upon  as  the  result  of  inflammatory  changes. 
According  to  our  theory,  the  dilatation  is 
primarily  of  purely  mechanical  origin,  and 
may  be  secondarily  exaggerated  not  only  by 
swelling  of  the  ureteral  mucosa,  which  di- 
minishes its  lumen,  but  also  by  inflammatory 
changes  in  the  walls  of  the  renal  pelvis  and 
ureter  which  weaken  their  resistance  to  inter- 
nal pressure. 

Changes  in  the  bladder,  which  may  be  seen 
m  benign  as  weU  as  maUgnant  growths  of  the 
uterus,  are  so  commonly  recognized  as  to 
deserve  but  passing  mention.  Suffice  it  to 
say  that  as  the  result  of  distortion  of  the  blad- 
der walls,  direct  extension  of  a  malignant 
growth,  and  impaired  circulation  due  to 
pressure,  these  alterations  may  be  of  a  suffi- 
cient degree  to  act  as  a  contributory  factor 
at  least  in  the  production  of  lureteral  obstruc- 
tion. Likewise,  pelvic  infection  may  exert 
its  influence  not  only  on  the  bladder  but  th^ 
ureters  and  kidneys  as  well;  that  infection  of 
the  parametriiun  has  greater  potential  pos- 
sibilities of  secondary  involvement  of  the  upper 
urinary  tract  than  that  located  within  the 
peritoneum  is  self-evident,  for  in  the  former, 
the  disease  is  in  actual  contact  with  the  walls 
of  the  ureters.  During  the  stage  of  active 
infection,  pyelitis  or  pyelonephritis  may  re- 
sult from  direct  extension  up  the  ureter. 
That  partial  obstruction  of  the  ureter  is 
associated  with  an  ascending  infection  is  well 
demonstrated  in  the  following  case: 

Case  i.  Age  25.  Married  six  years.  No 
children.  Menstrual  history  normal.  Leucorrhoea 
present,  but  not  profuse.  The  present  illness  was 
of  about  five  years'  duration,  beginning  with  fre- 
quent and  painful  urination.  One  year  later  she 
had  ^'severe  pain  in  the  vagina,"  and  her  physician 
discovered  an  abscess,  which  was  opened  and 
drained.  Shortly  afterward  he  informed  her  that 
she  had  a  ''fistula  in  the  vagina."  There  has  been 
no  incontinence  of  urine.  Two  years  ago  an  abscess 
of  the  right  Bartholin's  gland  necessitated  evacua- 
tion.   Burning  pain  along  the  urethra  and  frequency 
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Cue  I.  Extensive  pelvic  gonococcal  infectioni  bilateral 
pafametritis  with  stricture  of  the  right  ureter.  Dilatation 
of  ureter  above  stricture  and  pyone[^n>sis  of  g[>nococcal 

of  urination  were  the  chief  complaints  on  admission 
to  the  hospital.  She  has  had  several  attacks  of 
pain  in  the  lower  abdomen,  but  none  recently. 
This  pain  was  usually  bilateral  and  lasted  from  two 
days  to  one  week.    She  occasionally  has  experienced 

C  beneath  the  right  costal  border  and  in  the 
>aT  region,  which  was  independent  of  food  or 
posture.  Has  never  had  hematuria,  but  the  urine 
is  constantly  cloudy. 

Abdominal  examination:  Tenderness  over  the 
lower  abdomen.  Distinct  resistance  in  the  upper 
right  quadrant.  The  right  kidney  was  somewhat 
enlargeil,  tender,  and  movable. 

Vaginal  examination:  Induration  of  the  right 
labium,  which  presented  a  small  opening  on  its 
inner  surface.  Uterus  in  anteflexion.  Both 
ovaries  and  tubes  enlarged  and  adherent.  Bilateral 
thickening  of  parametrium. 

Urinalysis:  Large  amount  of  pus.  No  red 
blood  cells.  No  tubercle  bacilli  were  found  either 
by  smear  or  inoculation  of  guinea  pigs. 

Cystoscopic  examination:  Urethral  stricture  of 
large  caliber  situated  about  one-half  inch  in  front  of 
internal  sphincter.  On  passing  a  probe  through  the 
opening  in  right  labium  and  a  catheter  into  the 
urethra,  the  two  met  just  behind  the  stricture. 
Bladder  capacity,  six  ounces.  On  the  right  side  of 
the  bladder  base,  just  external  to  the  ureteral 
oriifice,  was  an  area  of  superficial  ulceration.  The 
orifice  was  small,  thickened  and  reddened,  and  from 
it  pus  could  be  seen  escaping.  The  left  ureteral  ori- 
fice was  normal.  Small  superficial  ulcerations  were 
present  in  the  base  of  the  bladder.  Indigo-carmine 
appeared  from  the  left  side  normally  in  nine  min- 


Caae  3.  Bilateral  pyosalpinx  with  pelvic  abscess; 
secondary  perinq>hritic  abscess;  cultures  from  both 
showed  colon  bacillus  infect  ion. 

utes;  no  excretion  from  the  right  in  thirty  minutes. 
Right  ureter  catheterized  for  a  distance  of  six 
centimeters,  where  an  impassable  obstruction  was 
met.  Examination  of  the  secretion  from  the  right 
ureter  showed  pus,  which  contained  only  Gram  neg- 
ative, intracellular  diplococci.  Thirty-five  cc.  of  a 
TO  per  cent  collargol  solution  were  injected  into  the 
right  ureter  without  discomfort.  Skiagraph  showed 
a  greatly  dilated  ureter  above  the  stricture  as  well  as 
dilatation  of  the  renal  pelvis. 

Diagnosis:  Stricture  of  the  urethra.  Urethro- 
vaginal fistula.  Chronic  parametritis  and  salpingo- 
5ophoritis.  Chronic  ulcerative  cystitis.  Stricture 
of  right  ureter  and  pyelonephritis  of  gonorrhceal 
origin. 

Patient  still  under  observation. 

In  case  the  infection  travels  along  the 
lymphatics,  paranephritis  may  be  the  sequel. 

Case  i.  Age  20.  Single.  Menstrual  history 
normal.  Seven  months  prior  to  admission,  a 
vaginal  puncture  was  performed  for  pelvis  abscess 
of  tubal  origin.  The  present  trouble  began  four 
weeks  ago  with  acute  p^a  low  down  in  the  left  side 
of  the  abdomen.  Shortly  afterwards  a  mass  was 
detected  beneath  the  left  costal  border,  which  has 
gradually  increased  in  size  and  is  extremely  tender, 
especially  posteriorly.  Chills  and  fever  have  de- 
v^oped,  coming  on  usually  at  night.  There  has 
been  no  irritability  of  the  bladder. 
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ei  resulting  in  bydro-uret^r  and  hydrone- 


Vaginal  examination:  Bilateral  tcDderness  and 
infiltration  of  the  parametrium. 

Abdominal  examination:  Indistinctly  fluctuat- 
ing, tender  mass  in  the  left  lumbar  region. 

Urinalysis:  Normal. 

Cystoscopic  examination:  Bladder  normal.  The 
left  ureter  was  catheterized  and  the  urine  collected 
showed  no  pus, 

Diagno^:  Perinephritic  abscess,  secondary  to 
pelvic  infection. 

Operation:  Evacuation  and  drainage  of  peri- 
nephritic abscess. 

Drainage  removed  in  five  days.  The  patient 
was  discharged  from  the  hospital  cured  in  two  weeks. 

With  subsidence  of  the  acute  process,  the 
parametrium  is  transformed  into  dense, 
fibrous  tissue,  which  by  its  contraction  may 
compress  the  ureter  and  lead  to  the  formation 
of  hydronephrosis. 

Case  3.  Age  31.  Married.  Six  years  ago  the 
uterus  and  adne^ia  were  removed  on  account  of 
extensive  inflammatory  disease.  The  patient  was 
sent  to  the  hospital  for  the  repair  of  a  large  incisional 
hernia  and  on  account  of  intermittent  pain  sup- 
posedly due  to  intestinal  adhesions.  Two  years 
after  operation  left-sided  pain  developed,  which  has 
been  of  a  decidedly  intermittent  character  with 
intervals  of  comparative  comfort.  The  pain  de- 
veloped slowly,  starting  as  a  dull  ache  in  the  left 
lumbar  region  and  increasing  within  a  few  hours  to 
actual  cobc  which  required  morphine  for  relief. 
The  acute  distress  persists  for  ten  or  twelve  hours 


Case  4.  Acute  retroSexion  of  the  uterus  associated  with 
vesicle  symptoms  due  not  to  retroSexion  but  to  left  side 
tuberculous  pyonephrosis, 

and  then  gradually  subsides.  The  pain  extends 
downward  into  the  pelvis  and  left  thigh.  Eating 
has  no  influence  either  in  producing  or  relieving  the 
pain;  constipation  seems  to  favor  the  development 
of  these  attacks.  So  far  as  she  can  remember,  there 
is  no  increase  in  the  amount  of  urine  voided  with 
subsidence  of  the  attacks.  There  is  frequency  and 
urgency  of  urination,  and  once  blood  was  noticed. 

Vaginal  examination :  Infiltration  in  both  vaginal 
fornices. 

Abdominal  examination:  Large  incisional  hernia, 
otherwise  negative.  The  left  kidney  is  not  palpable 
nor  is  there  tenderness  in  the  lumbar  region. 

Urinalysis:  Normal. 

Cystoscopic  examination:  Cystitis  colli  with 
papillary  hypertrophy  of  the  internal  sphincter. 
The  ureteral  orifices  present  a  normal  appearance; 
the  contractions  on  the  right  are  more  frequent  than 
on  the  left-  The  left  ureter  was  catheterized. 
Urine  collected,  normal.  Sixty-three  cc.  of  a  10 
per  cent  collargol  solution  injected  when  the  patient 
complained  of  a  sensation  of  fullness  in  left  kidney 
region.  Skiagraph  showed  dilatation  of  the  ureter 
and  hydronephrosis. 

Diagnosis:  Incisional  hernia.  Left  hydro- 
nephrosis and  hydro-ureter. 

Operation:  Left  nephrectomy.  Repair  of  hernia. 
Operative  recovery  uneventful.  In  excellent 
health  two  years  after  operation. 
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Case  5-  Vesical  irritability  associated  with  a  large 
myoiDBi  attii  and  prominent  (Tstocele;  cystoscopic  exam- 
ination revealed  tuberculous  of  the  left  kidney. 

In  cases  of  extensive  prolapsus  uteri  and 
cystocele,  ideal  conditions  are  presented  for 
the  development  of  complications  cm  the 
part  of  the  ureter  and  kidney.  The  pos- 
sibiUty  of  such  an  occurrence  was  first  called 
to  our  attention  in  studying  the  illustrations 
which  Tandler  and  Halban  present  in  their 
monograph  on  the  topography  of  the  ureter, 
where  they  show  a  marked  dilatation  of 
both  ureters  accompanying  prolapse  of  the 
uterus.  Under  these  conditions,  there  is  not 
only  a  sacculation  of  the  bladder,  but  an 
actual  descensus  of  the  trigone,  a  ghding,as  it 
were,  to  the  lowermost  portion  of  the  anterior 
cervical  wall.  The  ureters  must  of  necessity 
accompany  this  descensus  and  are,  therefore, 
subjected  to  more  or  less  torsion  in  their 
abnormal  position.  Pursuing  this  phase  of 
the  subject  further,  we  find  still  other  factors 


Case  6.  Hicmatu 
uteri.     Cystoscopic     exa. 
carcinoma  of  the  bladder. 

which  contribute  not  only  to  partial  obstruc- 
tion and  dilatation  of  the  ureters  but  also  to 
their  infection.  Cystoscopic  examination  of 
the  prolapsed  bladder  often  shows,  besides  a 
low  trigone,  marked  thickening  of  the  mucosa 
iind  muscular  wall  and  not  infrequently  ex- 
tensive cedema  bullosum;  should  infection 
supervene,  these  changes  are  exaggerated  by 
those  of  a  true  cystitis.  Under  either  con- 
dition, the  ureteral  orifices  are  surrounded  by 
a  swollen  mucosa  which  offers  some  im- 
pediment to  the  normal  flow  of  urine.  Some 
degree  of  residual  urine  is  a  common  ac- 
companiment of  an  extensive  cystocele  and 
to  this  stagnation,  infection  may  be  added,  so 
that  the  ureteral  orifices  are  literally  bathed 
in  a  pool  of  infected  urine.  Given,  therefore, 
a  partial  obstruction  of  the  terminal  portions 
of  the  ureters,  an  extension  of  the  infection  to 
the  pelvis  of  the  kidney  is  extremely  likely. 
We  are  confident  that  an  associated  pyelitis 
is  responsible  in  some  of  those  cases  of  vesical 
symptoms  which  persist  even  after  operative 
correction  of  the  prolapsus  or  cystocele. 

In  passing,  we  would  say  a  word  with  re- 
gard to  the  influence  of  an  uncompUcated 
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Case  7.  Right-sided  abdominal  pain,  supposed  to  be 
due  to  either  appendicitis  or  caecum  mobile;  further  exam- 
ination disclosed  presence  of  dilated  ureter  and  pelvis. 

retroflexion  in  the  production  of  vesical  symp- 
toms. A  study  of  these  cases  has  proven  to 
us  that  the  malposition,  per  se,  rarely  .causes 
sufficient  distortion  of  the  bladder  base  to 
make  itself  manifest  by  urinary  disturbances; 
given  such  a  complication  in  the  presence  of  a 
retroflexed  uterus,  it  is  a  safe  rule  to  assume 
that  some  other  intra-  or  extravesical  lesion 
is  present  and  its  exact  nature  must  be  deter- 
mined by  appropriate  examinations.  This 
is  illustrated  by  the  following  case : 

Case  4.  Age  20.  Menstrual  history  normal. 
Six  months  prior  to  admission  to  hospital,  the  uterus 
was  suspended  for  the  relief  of  bladder  symptoms. 
The  present  illness  is  of  one  year's  duration,  begin- 
ning with  general  weakness,  loss  of  appetite  and 
burning  urination.  The  bladder  symptoms 
have  increased  in  severity  until  at  present  she 
has  a  constant  desire  to  void,  passing  small  quan- 
tities of  cloudy,  foul-smelling  urine.  She  suffers 
from  pain  across  the  back,  especially  in  the  left 
lumbar  region.  There  has  been  a  rapid  loss  in 
weight  and  strength  until  now  she  is  practically 
bed-ridden.  For  several  weeks  there  has  been 
irregular  fever  with  chills  and  profuse  sweats. 

Vaginal  examination:  Uterus,  tubes  and  ovaries, 
normal.    Base  of  bladder  thickened. 

Abdominal  examination:  Large,  tender  and  firm- 
ly fixed  mass  beneath  the  left  costal  border,  extend- 
ing backward,  filling  the  lumbar  region. 


Case  8.  Calculus  impacted  in  the  lower  portion  of  the 
ureter  giving  symptoms  suggesting  i^pendicitis;  calculus 
detected  only  after  injection  of  coUargol,  which  revealed 
marked  dilatation  of  the  ureter  and  renal  pelvis. 

Cystoscopic  examination:  Bladder  capacity  re- 
duced to  less  than  three  ounces.  Diffuse  ulcerative 
cystitis.  The  right  ureteral  orifice  was  normal;  the 
left,  transformed  into  a  large  crater  with  irregular, 
indurated  and  ulcerated  edges.  Indigo-carmin 
appeared  from  the  right  ^de  in  nine  minutes  as  a 
dark  blue  stream.    No  excretion  from  the  left. 

Urinalysis:  An  abundance  of  pus  and  many  red 
blood  cells. 

Diagnosis:  Tuberculous  pyonephrosis. 

Operation:  Tuberculous  pyonephrosis  with  super- 
added colon  bacillus  infection.  Nephrectomy  im- 
possible. Drainage.  Sinus  discharging  freely 
eight  months  after  operation.  General  health 
failing  rapfidly. 

While  it  is  essential  to  have  in  mind  these 
lesions  of  the  urinary  tract  which  are  of  a 
purely  secondary  nature,  the  possibility  of  a 
primary  disease  of  the  kidney  or  bladder  being 
a  complication  of  the  pelvic  pathology  is  even 
more  important  so  far  as  prognosis  and  treat- 
ment are  concerned.  The  findings  on  pelvic 
examination  may  be  sufiSident  to  warrant  the 
conclusion  that  the  symptoms  are  explained 
solely  by  some  pelvic  lesion,  while  in  reality 
this  is  of  but  minor  importance.  Routine 
use  of  the  cystoscope  in  all  cases  presenting 
bladder  symptoms  will  soon  prove  that  such 
complications  are  by  no  means  rare.  Two 
cases  prove  the  importance  of  this  statement. 
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Case  9.  On  account  of  left-side  pain,  tubes  and  ovaries 
had  been  removed  without  relief;  the  actual  lesion  consisted 
of  multiple  calculi  in  the  left  kidney. 

Case  5.  Age  49.  Mother  of  five  children.  Pre- 
vious medical  history  negative.  According  to  the 
statement  of  her  physician,  a  fibroid  has  been  present 
for  over  twenty  years  but  until  a  few  years  ago  had 
not  increased  in  size  and  has  not  been  productive  of 
S3rmptoms.  Recently,  however,  there  has  been  an 
increase  in  the  quantity  of  blood  lost  at  the  time  of 
the  periods,  which  last  two  or  three  da3rs  longer 
than  formerly.  Until  three  years  ago,  she  had  ex- 
perienced no  symptoms  referable  to  the  bladder 
aside  from  occasional  incontinence  of  urine,  which 
was  controlled  by  a  pessary;  since  then,  there  has 
been  increasing  frequency  of  urination  with  ter- 
minal pain.  This  is  always  increased  when  stand- 
ing and  relieved  to  some  extent  by  the  recumbent 
posture.  Hematuria  has  never  been  present. 
There  are  no  symptoms  referable  to  disease  of  the 
abdominal  org&ns. 

Urinalysis:  Numerous  pus  cells.  Cultures  of 
urine,  sterile.  Tubercle  bacilli  found  in  urinary 
sediment  as  well  as  by  inoculation  of  guinea  pigs. 
Skiagraph  showed  two  indistinct,  irregular  shadows 
at  the  lower  pole  of  the  left  kidney. 

Vaginal  examination:  Extensive  relaxation  of  the 
pelvic  floor  with  large  cystocele  and  rectocele; 
myoma  uteri  reaching  over  half-way  to  umbilicus. 

Abdominal  examination:  Negative;  the  left 
kidney  is  not  palpable  nor  is  there  lumbar  tender- 
ness. 

Cystoscopic  examination:  Several  superficial 
ulcerations  at  base  of  the  bladder.  The  right  ure- 
teral orifice  is  normal;  the  left  is  transformed  into  a 
large,  rigid,  craterlike  opening  with  ulcerated  edges. 
Urine  from  right  kidney  normal. 


Diagnosis:  Cystocele  and  rectocele.  Myoma 
uteri.    Tuberculosis  of  the  left  kidney  and  ureter. 

Operation:  Anterior  and  posterior  colporrhaphy. 
Supravaginal  hysteromyomectomy.  Left  nephrec- 
tomy and  partial  ureterectomy. 

Pulmonary  embolus  ten  days  after  operation 
which  retarded  her  convalescence.  Otherwise  there 
has  been  a  steady  improvement  in  her  general 
health  with  almost  complete  relief  of  vesical  symp- 
toms. 

Case  6.  Age  50.  Single.  For  the  past  five 
years,  the  patient  has  suffered  from  a  rheumatoid 
arthritis.  Until  three  years  ago,  menstruation  was 
normal;  since  then,  the  periods  have  gradually  in- 
creased in  duration  as  well  as  quantity,  and  at 
present  they  last  over  two  weeks  and  at  times  large 
clots  are  passed.  No  bleeding  between  periods. 
About  one  year  ago  she  noticed  that  the  urine  was  of 
a  dark  red  color  and  she  was  told  by  her  physician 
that  it  contained  blood.  Since  then,  hematuria 
has  been  observed  on  frequent  occasions  with  in- 
tervals during  which  the  urine  has  been  normal  in 
color.  Profuse  haemorrhage  from  the  bladder  has 
never  been  present;  only  rarely  are  clots  passed,  at 
which  time  she  experiences  considerable  pain. 
Increased  frequency  of  urination,  as  a  rule  without 
dysuria,  has  been  a  recent  development. 

Vaginal  examination:  Myoma  reaching  almost 
to  umbilicus. 

Cystoscopic  examination:  Primary  carcinoma 
situated  on  the  left  side  of  the  bladder,  just  external 
to  the  ureteral  orifice. 

Diagnosis:  Myoma  uteri.  Primary  carcinoma 
of  bladder. 

Operation:  Supravaginal  hysteromyomectomy; 
partial  excision  of  bladder  and  implantation  of  left 
ureter. 

A  left-sided  pyelitis  developed  on  the  tenth  day 
after  operation  with  acute  symptoms  lasting  three 
days,  otherwise  the  patient  made  a  good  operative 
recovery.  Cystoscopic  examination  three  months 
after  operation  shows  no  evidence  of  recurrence. 

There  remains  another  class  of  cases  far  too 
common  in  these  days  of  accurate  renal 
diagnosis,  in  which  the  appendix  or  ovaries 
are  excised  in  the  belief  that  they  are  the 
oflFending  organs,  when  the  only  focus  of 
disease  Ses  in  the  kidney  or  ureter.  Every 
surgeon  has  met  such  mistakes  in  the  practice 
of  others  as  well  as  his  own,  and  when  the 
final  reckoning  is  taken,  these  errors  are  to  be 
explained  only  on  the  groimd  of  hasty  con- 
clusions based  upon  insufficient  data  to  war- 
rant a  correct  diagnosis.  Differentiation 
between  lesions  of  the  urinary  system  and 
those  of  the  appendix,  gall-bladder,  or  ovary 
may  be  quite  impossible  from  symptoms  and 
physical   findings   alone;   in   these   doubtful 
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cases,  the  modem  methods  of  cystoscopic 
examination  will  rarely  fail  to  prove  or  dis- 
prove the  integrity  of  the  kidney  and  ureter, 
while  neglect  of  this  procedure  may  result  in 
failure  to  locate  the  cause  of  trouble  and 
consequently  in  misdirected  treatment. 
While  numerous  instances  could  be  cited 
where  one  or  more  operations  had  been  per- 
formed for  some  supposedly  intra-abdominal 
lesion  when  in  reality  the  kidney  or  ureter 
was  at  fault,  we  will  present  but  three  which 
have  come  to  our  notice  recently. 

Case  7.  Age  29.  Married.  Mother  of  two 
children.  Menstruation  regular,  duration  three  to 
five  days.  Severe  pain  across  lower  abdomen  during 
the  first  two  days.  The  present  condition  dates 
from  the  birth  of  her  second  child,  five  years  ago. 
She  has  suffered  almost  constantly  from  severe 
sacral  backache  as  well  as  intermittent  attacks  of 
right-sided  abdominal  pain.  Four  years  ago  the 
appendix  was  removed  and  for  a  time  she  seemed 
better.  During  the  past  year  these  attacks  have 
reappeared  with  increasing  frequency  and  severity 
and  she  has  been  troubled  with  ''indigestion"  as 
expressed  by  epigastric  pain,  eructation  of  gas,  and 
vomiting  after  eating.  She  has  never  vomited 
blood.  No  jaundice.  As  a  general  thing,  the 
bowels  are  regular  with  occasional  diarrhcea  of  one 
or  two  days'  duration.  The  attacks  of  severe  ab- 
dominal pain  appear  at  irregular  intervals  and 
usuaUy  come  on  at  night.  They  have  no  relation 
whatever  to  eating  or  the  condition  of  the  bowels. 
The  point  of  most  acute  pain  is  located  at  the  outer 
border  of  the  right  rectus  on  a  level  with  the  um- 
bilicus. At  times  the  colic  is  so  severe  that  mor- 
phine does  not  give  relief,  and  nausea  and  vomiting 
are  often  associated.  With  the  attacks  there  are  no 
bladder  symptoms  and  the  temperature  remains 
normal.  During  prolonged  rest  in  bed,  the  pain 
completely  disappears,  only  to  reappear  when  she 
is  up  and  about.  As  the  result  of  continuous  suffer- 
ing, she  has  become  very  nervous,  with  considerable 
loss  in  weight  and  strength. 

Abdominal  examination:  Poor  musculature  and 
diastasis  recti.  Caecum  palpable  and  tender. 
Right  kidney  palpable.  During  an  attack,  ex- 
quisite tenderness  extended  from  the  right  iliac 
fossa  to  the  costal  border,  and  was  increased  on  deep 
inspiration.  No  enlargement  of  the  kidney  could 
be  detected. 

Vaginal  examination:  Negative. 

Urinalysis:  Negative. 

Skiagraph  of  the  kidney  and  ureter  negative  for 
calculus.  The  stomach  was  somewhat  dilated  and 
the  colon  ptosed,  with  large  freely  movable  caecum. 

Cystoscopic  examination  was  not  made  because 
the  symptoms  indicated  gastro-intestinal  rather 
than  renal  origin. 

At  a  second  operation  a  thorough  examination  was 


made  of  the  abdominal  organs  and  no  abnormalities 
could  be  found.  The  right  kidney  was  freely  mov- 
able, but  no  enlargement  could  be  detected.  Flail- 
like caecum  suspended  to  lateral  abdominal  wall. 
Following  the  operation  and  until  she  resumed 
her  regular  activities,  she  was  free  from  pain.  It 
then  returned  and  has  exhibited  the  same  character- 
istics as  before  operation.  In  order  to  determine 
the  condition  of  the  right  kidney  a  cystoscopic  ex- 
amination was  performed. 

Bladder  normal.  Right  kidney  catheterized  — 
25  cc.  of  a  10  per  cent  collargol  solution  were  in- 
jected. The  skiagraph  shows  a  marked  dilatation 
of  the  renal  pelvis  and  upper  ureter  with  displace- 
ment of  the  kidney  downward  and  inward. 

Diagnosis:  Nephroptosis  with  angulation  of 
upper  ureter  and  secondary  Intermittent  hydro- 
nephrosis. 

Case  8.  Single.  Age  29.  Menstrual  history 
negative.  Present  illness:  Two  years  ago  she 
was  seized  with  acute  pain  beneath  the  right  costal 
margin  which  soon  changed  its  position  to  the  right 
iliac  fossa.  The  pain  was  accompanied  by  nausea 
and  vomiting  and  lasted  for  several  hours  until  re- 
lieved by  a  hjrpodermic  injection  of  morphine.  For 
ten  days  following  the  subsidence  of  acute  pain, 
tenderness  remained  in  the  right  side  of  the  ab- 
domen. Four  months  later  she'  had  a  similar 
seizure,  and  since  then  the  attacks  have  been  fre- 
quently repeated  and  usually  come  on  with  the  men- 
strual period.  Of  late,  the  pain  has  been  referred 
down  the  outer  side  of  the  thigh  as  far  as  the  knee. 
She  states  that  following  the  attacks  pus  and  blood 
have  been  present  in  the  urine.  There  has  been  no 
bladder  irritability  either  with  or  between  the 
attacks.  Referred  to  hospital  ^ith  diagnosis  of  ap- 
pendicitis. 

Vaginal  examination:  Negative. 

Abdominal  examination:  Tenderness  in  the  right 
iliac  fossa  as  well  as  in  the  right  costo-vertebral 
angle.    No  mass  is  palpable. 

Urinalysis:  Shows  from  5  to  15  leucocytes  to  the 
field.     No  red  blood  cells  and  no  casts. 

Skiagraph:  Negative  for  renal  or  ureteral  cal- 
culus. 

Cystoscopic  examination:  The  vessels  at  the 
base  of  the  bladder  are  somewhat  congested  but 
otherwise  the  mucosa  is  normal.  The  ureteral 
orifices  present  no  abnorQialities  either  in  appear- 
ance or  in  character  of  their  contractions.  The 
right  ureter  was  catheterized  and  an  impassable 
obstruction  was  met  13  cm.  from  the  ureteral 
orifice.  At  a  second  examination,  a  smaller  cath- 
eter was  passed,  which  met  an  obstruction  at  the 
same  point  as  on  the  previous  occasion.  Twenty 
cc.  of  an  8  per  cent  collargol  solution  were  injected; 
skiagraph  showed  catheter  leading  to  a  shadow  in 
the  ureter  the  size  of  a  pea.  Above  this,  the  ureter 
as  well  as  the  renal  pelvis  was  markedly  dilated. 

Diagnosis:  Ureteral  calculus. 

Operation:  Transperitoneal  ureterolithotomy. 
Appendectomy. 
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Uncomplicated  convalescence  and  in  good  health 
one  year  after  operation. 

Case  9.  Age  52.  Mother  of  four  children. 
Aside  from  present  trouble,  the  patient  has  always 
been  in  good  health.  For  about  thirty-two  years, 
she  has  had  a  dull  aching  pain  in  the  left  iliac  region 
with  only  occasional  sharp  pains  of  short  duration 
radiating  into  the  vagina.  Several  years  ago  the 
tubes  and  ovaries  were  removed  on  the  assumption 
that  they  were  at  fault,  but  the  same  pain  has  per- 
sisted. For  a  few  weeks  prior  to  admission  to  the 
hospital,  there  have  been  several  mild  attacks  of 
pain  in  the  left  lumbar  region;  the  pain  shows  no 
radiation,  is  unassociated  with  bladder  disturbances 
and  shows  no  relation  to  the  taking  of  food,  posture, 
or  constipation.  No  symptoms  referable  to  the 
abdominal  organs. 

Vaginal  as  well  as  abdominal  examination  neg- 
ative; slight  costovertebral  tenderness  on  the  left 
side. 

Urinalysis:     Many  erythrocytes  and  pus  cells. 

Cystoscopic  examination:  The  right  ureteral 
orifice  is  normal;  the  left  is  small,  cedematous  and 
reddened.  Indigo-carmin  appeared  on  the  right 
side  as  a  faint  blue  discoloration  in  25  minutes  with 
no  excretion  from  the  left.  Phthalein  elimination 
(whole  urine)  during  the  first  hour,  50  per  cent;  the 
second,  15  per  cent.  Both  ureters  catheterized; 
the  urine  flowed  freely  from  the  right  kidney  and 
was  normal.  From  the  left  kidney,  the  secretion 
was  greatly  diminished  and  contained  many  eryth- 
rocytes and  pus  cells.  The  skiagraph  showed 
multiple  calculi  in  the  left  kidney. 

Diagnosis:  Multiple  caloili  in  left  kidney. 

Operation:  Left  nephrectomy.  Only  a  shell  of 
renid  parenchyma  remained. 


Patient  made  an  uneventful  recovery.  It  is 
interesting  to  note  that  the  phthalein  elimination 
was  the  same  after  operation  as  before. 

Realizing  that  lesions  of  the  urinary 
system  may  occur  either  as  complications  or 
sequelae  of  disease  of  the  female  pelvic  organs, 
we  cannot  urge  too  strongly  the  importance 
of  determining  their  exact  nature  before  re- 
sorting to  an  operation,  which  otherwise  may 
be  inadequate  or  even  unnecessary.  Ex- 
perience in  a  large  number  of  these  cases  has 
taught  us  that  the  solution  of  this  problem 
cannot  be  gained  from  dependence  upon 
symptoms;  they  can  only  serve  as  an  in- 
dicator which  points  to  the  necessity  of 
further  investigations.  Whether  we  are 
dealing  with  primary  disease  of  the  kidney 
or  abnormalities  of  the  pelvic  organs  which 
encroach  upon  the  bladder,  the  subjective 
manifestations  common  to  both  are  often 
limited  to  vesical  symptoms.  The  relation- 
ship of  the  one  to  the  other  can  be  definitely 
determined  only  by  a  thorough  examination 
of  the  bladder,  ureter,  and  kidneys.  A 
routine  cystoscopic  examination  in  all  cases 
presenting  vesical  disturbances,  irrespective 
of  the  coincident  pelvic  pathology,  should  be 
the  rule,  for  only  by  following  this  precaution 
can  grave  errors  in  diagnosis  be  avoided. 
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LESIONS ' 

By  JOSEPH  COLT  BLOODGOOD,  M.  D.,  Balumose,  Makyland 


A  BORDER-LINE  pathological  l^on 
may  be  defined  as  one  in  which  it  is 
difficult  to  differentiate  whether  it  is 
benign  or  malignant,  either  from  the 
clinical  history  and  examination,  or  from  the 
gross  appearance,  or  from  the  microscopic 
section. 

In  some  cases  this  differential  diagnosis  is 
not  essential  for  treatment,  because  the  entire 
lesion  can  be  radically  removed  without  dan- 
ger or  mutilation. 

In  many  instances,  however,  the  differ- 
ential diagnosis  between  the  benign  and  malig- 
nant leads  to  an  operative  removal  essentially 
different,  and  when  this  diagnosis  is  made,  the 
patient  is  insured  the  best  chances  of  a  cure  if 
the  lesion  be  malignant,  and  the  least  mutila- 
tion if  it  be  benign. 

The  development  of  the  diagnosis  of  border- 
line pathological  lesions  will  keep  pace  with 
the  number  of  patients  who  seek  advice  in 
that  early  period  of  the  disease  in  which  this 
diagnosis  is  difficult. 

It  has  only  been  in  recent  years  that  the 
nimaber  of  these  border-line  pathological  le- 
sions has  increased.  That  it  has  increased 
during  the  period  of  greatest  development  in 
clinical,  gross  and  microscopic  diagnosis,  is 
evidence  that  patients  are  seeking  advice  with 
lesions  la  an  earlier  stage,  and  these  lesions, 
dinicaUy  and  pathologically,  are  presenting 
different  pictures. 

In  the  past  two  years  I  have  seen  more 
border-line  breast  lesions  than  in  the  previous 
twenty. 

In  the  past  few  years,  also,  surgeons  have 

Note.— This  contribution  will  be  followed  by  a 
series  of  articles  to  be  published  in  this,  journal. 
These  articles  will  discuss  the  problem  of  the  early 
recognition  and  appropriate  treatment  of  the  dif- 
ferent lesions  in  certain  definite  localizations.  The 
next  article  will  consider  lesions  of  the  lower  lip; 
the  third,  lesions  of  the  tongue  and  floor  of  the 
mouth;  the  fourth,  lesions  of  the  mucous  membrane 
of  the  gum  and  cheek. 


been  investigating  with  much  greater  accu- 
racy and  on  a  larger  scale  their  ultimate  re- 
sults after  operations  for  malignant  disease. 
The  following  facts  have  made  a  great  impres- 
sion on  them. 

In  every  group  of  malignant  tumors  there 
is  a  large  number,  often  as  much  as  fifty  per 
cent,  who  come  for  surgical  help  after  the 
malignant  disease  has  extended  beyond  oper- 
able removal.  Now,  in  these  cases,  except  in 
a  few  instances  of  internal  cancer,  there  is 
no  difficulty  in  making  the  diagnosis  clinic- 
ally, in  the  gross,  or  from  a  microscopic 
section. 

These  patients  are  doomed.  As  yet  we 
have  found  nothing  for  their  help.  Granting 
a  few  cures  with  X-rays,  radium  or  senun,  the 
number  uncured  is  sufficiently  great  to  be 
impressive.  All  of  these  patients  have  de- 
layed treatment  from  ignorance  or  fear.  In 
every  case  there  had  been  opportimity  for 
operative  relief  at  a  much  earlier  period. 

In  another  group,  as  a  rule  the  largest,  a 
diagnosis  of  malignancy  could  be  made  clinic- 
ally, and  the  diagnosis  confiirmed  from  the 
gross  and  microscopic  study.  In  this  group, 
and  on  account  of  this  diagnosis,  the  disease 
has  been  operated  on  with  every  evidence  at 
the  operation  that  the  lesion  was  completely 
removed.  Nevertheless,  the  number  of  cures 
is  relatively  small  —  on  the  average  in  about 
twenty-five  per  cent  of  the  cases. 

It  is  quite  true  that  iti  some  localizations 
benign  lesions  may  assume  all  the  clinical 
appearances  of  the  malignant.  Yet  the 
number  of  such  cases  is  so  small,  and  the  harm 
from  treating  them  as  malignant  upon  the 
cliiucal  diagnosis  is  so  slight,  if  any,  that  they 
need  not  be  considered,  except  in  their  exclu- 
sion as  cured  cases  of  malignant  disease  in  the 
study  of  the  ultimate  restdts. 

In  the  next  group,  which  in  the  past  has 
been  a  small  one,  but  fortunately  is  increas- 
ing, the  patients  come  under  observation  with 
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lesions  in  such  an  early  stage  that  none  of  the 
clinical  evidence  which  in  the  past  we  have 
associated  with  malignant  disease  is  present. 
From  all  clinical  evidence  the  lesion  is  benign. 
Nevertheless  in  the  past  we  have  met  such 
cases  and  at  the  exploratory  operation  have 
found  malignant  disease. 

Up  until  a  few  years  ago  the  percentage  of 
cases  of  cancer  of  the  breast  seeking  advice 
when  the  lesion  was  still  clinicaUy  benign  was 
about  ten.  In  the  past  two  years  the  number 
of  cases  has  reached  almost  twenty  per  cent. 

As  I  stated  before,  the  nimiber  of  benign 
lesions  which  may  come  under  observation 
with  all  the  clinical  appearances  of  the  malig- 
nant is  relatively  smaU,  while  the  number  of 
malignant  lesions  which  may  come  for  surgi- 
cal treatment  before  a  clinical  diagnosis  by 
the  ordinary  clinical  methods  is  possible,  al- 
though relatively  small,  is  very  much  larger 
than  the  previous  group,  and,  due  to  the  educa- 
tion of  the  public  and  the  profession,  is  getting 
larger  daily. 

The  mental  attitude  of  the  surgeon  to-day 
toward  mistakes  in  diagnosis  must  be 
changed.  In  the  past,  for  reasons  I  am  un- 
able to  ascertain,  the  surgeon  seems  to  have 
feared  most  the  performance  of  radical  opera- 
tion upon  lesions  clinically  malignant,  but 
pathologically  benign.  In  this  group  the 
only  disadvantage  is  mutilation.  The  num- 
ber of  cases  could  never  have  been  large. 
Perhaps  the  fear  was  due  to  the  fact  that  in 
the  past  the  number  of  cures  after  operation 
for  malignancy  in  this  stage  was  so  small  that 
every  surgeon  fought  against  such  extensive 
operations  without  the  justification  of  cer- 
tainty in  diagnosis.  On  the  other  hand,  when 
malignant  disease  has  come  imder  his  care  in  an 
early  stage  in  which  a  clinical  diagnosis  could 
not  be  made,  and  the  surgeon  removed  the 
disease  as  if  it  were  benign  and  then  later 
found  from  pathological  examination  that  it 
was  malignant  and  should  have  been  treated 
more  radically,  he,  the  surgeon,  has  not  felt 
chagrined,  nor  felt  that  he  has  made  anything 
more  than  a  justifiable  mistake.  In  many  in- 
stances he  has  attempted  to  correct  this  by 
immediate  secondary  and  more  radical  opera- 
tion. The  majority  of  surgeons  do  not  know 
the  danger  of  this  procedure. 


My  investigation  of  a  large  niunber  of 
cases  shows  that  the  radical  operation  per- 
formed upon  a  malignant  lesion,  clinically 
benign,  gives  far  better  ultimate  results  than 
an  identical  operation  upon  the  same  lesion 
at  a  later  period  when  it  is  clinically  malig- 
nant, provided  the  operation  in  the  earlier 
stage  is  performed  in  one  stage.  In  this 
group  the  diagnosis  of  the  lesion  should  be 
made  at  an  exploratory  incision  from  the  gross 
appearance  with  or  without  the  aid  of  a  frozen 
section.  The  exploratory  incision  is  cau- 
terized, and  the  radical  operation  follows  im- 
mediately. 

In  breast  lesions  the  niunSer  of  cases  is  so 
large  that  we  can  work  out  statistics  pretty 
accurately,  and  these  are  as  follows: 

The  probability  of  a  cure  when  the  breast 
cancer  is  clinically  malignant  and  operable  is 
about  twenty-five  per  cent,  while  if  the  breast 
cancer  is  clinically  benign  and  the  radical 
operation  follows  immediately  the  explora- 
tory incision,  the  probability  of  a  cure  is 
eighty  per  cent.  However,  if  the  malignant 
lump  only  is  removed  and  then,  later,  days  or 
weeks  after  the  microscopic  diagnosis  is  made, 
the  complete  operation  is  performed,  the 
probability  of  a  cure  is  less  than  ten  per  cent.^ 

In  all  malignant  lesions,  in  practically  every 
localization,  the  evidence  of  the  ultimate  re- 
sults supports  these  conclusions. 

The  best  opportunity  for  a  cure  is  after 
radical  operation  in  that  early  stage  of  the 

>NoTE  (December,  1913). — Since  thb  article  was  written  the  results  in 
cancer  of  the  breast  have  been  computed  up  until  19x3-  Id  X9oS  the 
percenUge  of  five-year  cures  of  cancer  of  the  breast  was  35.  in  1913  this 
has  increased  to  4a.  This  improvement  is  due  to  the  increase  in  the 
number  of  early  cases  rather  than  improvement  in  the  surgery. 

The  difference  between  the  results  in  operations  upon  early  cases, 
where  the  lump  is  still  clinicaUy  benign,  m  which  the  diagnosis  was 
made  at  the  evploratory  incision  and  followed  at  once  by  the  complete 
Halsted  operation,  is  shown  in  the  following  figures: 

In  adenocarcinoma  of  the  breast  there  are  15  eari^  clinically  benign 
cases,  in  which  five  years  or  more  have  ela|Med  smce  operation;  all 
are  cured,  100  per  cent.  The  results  in  later  clinically  malignant 
cases  are  64  per  cent.  In  this  group  there  has  been  but  one  local  re- 
currence. . 

In  the  more  malignant  cancers  of  the  breast  —  medullary  and  sar- 
rhous  —  the  percentage  of  cures  in  the  clinically  benign  cases  is  8^.  of 
the  clinicallv  malignant  33  per  cent.  These  figures  are.  of  course, 
based  on  a  larger  number  of  cases  than  those  computed  in  1908.  In 
both  groups  the  percentage  of  cures  has  increased,  but  the  difference 
remains  about  the  same. 

The  further  investigation  of  the  ultimate  results  after  operation  m 
two  stages  remains  unchanged.  In  those  cases  in  which  the  lump  was 
first  removed  and  then,  later,  the  complete  operation  for  cancer  was 
done,  there  have  been  no  cures.  Among  the  cases  in  which  the  breast 
was  first  removed  and  then,  later,  after  microscopic  diagnosis,  the 
complete  operation  for  cancer  has  been  performed,  there  have  been  no 
cures.  In  one  case  the  patient  refused  further  operation.  This  patient 
has  now  remained  well  seven  years,  and  this  rcprescnU  the  only  pos- 
itive cure  toKlay  of  an  undoubted  case  of  cancer  of  the  breast  after  an 
incomplete  operation. 

Later  in  this  paper  I  speak  of  two  cures.  One  of  these  has  smce 
died  of  cancer. 
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malignant  disease  in  which  a  clinical  diagnosis 
cannot  be  made  and  in  which  the  diagnosis 
must  be  made  in  some  other  way.  When, 
however,  on  account  of  the  difficult  diagnosis, 
the  operation  is  performed  in  two  stages 
(first,  removal  of  the  lesion,  and  then,  after 
microscopic  investigation,  after  an  inter- 
val of  days  or  weeks,  the  radical  opera- 
tion), the  probability  of  a  cure  is  less  than 
in  those  cases  in  which  the  patient  has  de- 
layed until  the  diagnosis  could  be  made 
dmically. 

I  have  investigated  this  evidence  so  care- 
fully that  it  is  my  belief  that  I  am  making 
no  exaggerated  statement  in  regard  to  the 
differences  in  the  probability  of  a  cure  after 
operations  upon  malignant  disease,  clinic- 
ally malignant  and  clinically  benign,  and 
the  great  danger  of  incomplete  operation 
upon  malignant  disease  when  the  lesion 
is  clinically  benign.  I  feel  that  all  sur- 
geons and  the  public  should  know  of  these 
dangers. 

At  the  present  time  the  great  majority  of 
surgeons  are  prepared  to  treat  malignant 
disease  in  that  late  stage  when  the  diagnosis 
can  be  made  clinically.  Their  results  un- 
doubtedly will  differ  to  a  certain  extent  in 
proportion  to  their  abilities  in  the  performance 
of  extensive  dissections  and  to  their  patience 
in  performing  these  dissections  with  the  great- 
est amount  of  painstaking  detail.  But  the 
actual  difference  in  the  percentage  of  cures  will 
not  be  very  large.  Due  to  the  great  interest 
in  precancerous  lesions,  patients  all  over  the 
coimtry  are  seeking  advice  earlier  for  palpable 
and  visible  lesions  of  the  skin  and  mucous 
membranes,  for  lumps  in  the  breast,  for  pain 
and  swellings  about  the  jaws,  for  pain  and 
swellings  about  bones  and  joints.  In  many 
of  these  cases  the  disease  is  in  such  an  early 
stage  that  an  accurate  diagnosis  cannot  be 
made  from  the  clinical  evidence,  and  in  order 
to  get  the  best  results  it  must  be  made  at  an 
exploratory  incision. 

Now,  I  am  quite  certain  that  none  will 
disagree  with  me  in  the  statement  that  the 
majority  of  surgeons  to-day  have  not  pre- 
pared diemselves  to  make  this  diagnosis  at 
the  exploratory  incision  from  the  gross  ap- 
pearance with  or  without  the  aid  of  a  frozen 


section  as  accurately  as  they  have  diagnosed 
malignant  disease  in  the  late  stage  without 
the  help  of  its  gross  or  microscopic  pathology. 
These  surgeons  have  had  years  of  opportu- 
nity to  examine  the  gross  and  microscopic 
appearance  of  the  various  t3rpes  of  malignant 
disease  in  the  different  localizations  which 
they  have  removed  radically,  on  a  diagnosis 
usually  correct,  based  upon  the  clinical 
picture.  These  opportunities  have  been 
lost,  and  now  that  the  patients  are  com- 
ing earlier  with  a  different  clinical  appear- 
ance, they  find  themselves  unable  to  employ 
the  older  clinical  methods  and  untrained 
to  make  the  diagnosis  from  the  gross  and 
microscopic  pathology  at  the  exploratory 
incision. 

In  the  Surgical  Pathological  Laboratory  of 
the  Johns  Hopkins  Hospital,  where  material 
is  received  from  many  outside  sources,  our 
records  show  that  in  all  groups  of  cases  the 
nimiber  of  cases  in  which  tissue  is  sent  to  us 
for  diagnosis,  tissue  removed  not  radically  has 
increased  tremendously.  In  the  past  two 
years  we  have  received  more  breast  tumors 
than  in  the  previous  eighteen,  in  which  only 
the  tumor  has  been  removed  and  in  which  our 
microscopic  examination  showed  cancer. 
Now,  all  of  these  patients  had,  previous  to  the 
incomplete  operation,  a  probability  of  cure  of 
at  least  eighty  per  cent.  Now  they  have  ten 
per  cent  or  less. 

Malignant  disease  in  this  early  stage  is  not 
an  emergency  operation.  Surgeons  should 
either  prepare  themselves  to  make  the  diag- 
nosis from  the  gross  or  frozen-section  appear- 
ance at  the  exploratory  incision,  or  turn  this 
work  over  to  some  one  who  is  capable.  The 
responsibility  of  treatment  in  the  clinically 
benign  stage  is  far  greater  than  in  the  clinic- 
ally malignant  stage.  Not  only  is  the  prob- 
ability of  a  cure  greater  in  the  early  stage,  but 
the  danger  of  any  mistake  is  much  greater  and 
the  diagnosis  is  more  difficult. 

The  methods  of  diagnosis  vary  with  the 
localization  and  the  character  of  the  lesion. 
To  illustrate  the  different  methods  I  shall  dis- 
cuss breast  tumors,  benign  and  malignant 
connective-tissue  tumors,  and  some  types  of 
epithelial  timiors  of  the  skin  and  mucous 
membrane. 
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BREAST  TUMORS^ 

The  problem  of  diagnosis  here  is  a  very 
important  one,  because  when  a  patient  seeks 
advice  a  few  days  after  a  lump  in  the  breast 
has  been  observed  there  are  rarely  present  any 
clinical  signs  of  cancer.  There  is  no  way  to 
make  the  diagnosis,  except  by  exploring  the 
timior.  It  would,  theoretically,  seem  an  easy 
method  to  excise  the  palpable  mass  and  sub- 
ject it  to  a  careful  microscopic  examination. 
If  this  demonstrated  the  lesion  to  be  benign, 
no  harm  would  follow.  But  if  it  proved  to  be 
maUgnant,  my  investigation  seems  to  show 
that  the  patient's  chances  of  a  cure  are  tre- 
mendously reduced  by  such  a  procedure. 

The  percentage  of  cures  among  the  cases 
operated  upon  by  Dr.  Halsted  and  his  asso- 
ciates in  Johns  Hopkins  Hospital  and  other 
hospitals  in  Baltimore  is  about  forty,  after 
five  years.  Now,  if  we  consider  only  those 
cases  which  were  clinically  benign  and  in 
which  the  diagnosis  had  to  be  made  at  the 
exploratory  incision,  we  find  that  when  the 
coniplete  operation  followed  inmiediately  the 
exploratory  incision,  the  probability  of  a  cure 
is  at  least  80  per  cent  for  five  years.  Among 
769  cases  of  cancer  of  the  breast,  in  99  — 
about  13  per  cent  —  the  timiors  were  dinic- 
ally  benign.  In  20  of  these  cases  the  tumors 
only  were  excised,  and  later — after  some  days 
—  the  complete  operation  for  cancer  was  per- 
formed. Not  one  of  these  cases  has  been 
ciired.  It  is  only  fair  to  state  tiiat  this  opera- 
tion was  j)erformed  by  Dr.  Halsted  or  his 
associates  in  only  two  instances.  The  other 
eighteen  tiunors  were  sent  to  the  surgical 
pathological  laboratory  for  diagnosis.  But  I 
have  careful  records  of  the  ultimate  results. 
In  15  cases  the  entire  breast  was  excised; 
later,  after  a  microscopic  examination,  in  a 
few  the  complete  operation  for  cancer  was 
done.  So  far  in  this  group  but  two  cases 
were  cured  —  both  very  early  adenocar- 
cinomas. It  is  possible,  therefore,  now  and 
then  to  observe  a  cure  after  removal  of  the 
breast  only  for  cancer.    Here  we  have  35 

>  Bloodgood:  Senile  Parenchymatous  Hjrpertrophy  of  the  Female 
Breast  and  Its  Relation  to  Cyst  Formation  and  Carcinoma,  Surg., 
Gynec.  and  Obst.,  1906.  December,  p.  731;  The  Clinical  and  Pathologic 
Differential  Diagnosis  of  Diseases  of  the  Female  Breast,  Am.  J.  M.  Sc., 
1008.  February,  p.  157;  Cancer  Cysts  of  the  Breast  and  Their  Relation  to 
Mon-Malignant  Cysts,  J.  Am.  M.  Aas.,  October  to,  1009,  p.  X475:  Kelly 
and  Noble:  Inflammations  and  Tumors  of  the  Female  Breast,  Gyneco- 
logic  and  Abdominal  Surgery,  iqoS,  ii,  x8o. 


cases  of  cancer  of  the  breast  in  relatively  early 
stage  in  which  the  patients  should  have  had 
at  least  eighty  chances  out  of  one  hundred,  in 
which  there  have  been  but  two  cures  —  less 
than  six  per  cent.  Contrast  with  this  the  54 
cases  of  cancer  of  the  breast  in  which  the 
diagnosis  was  made  while  the  patient  was  on 
the  table  after  the  exploratory  incision  and 
followed  immediately  by  the  complete  opera- 
tion for  cancer.  At  least  80  per  cent  of  these 
patients  are  remaining  well  j&ve  years  and 
more  after  operation. 

We  might  deduce  from  this  that  it  woidd  be 
the  safer  procedure  to  perform  the  complete 
operation  for  cancer  in  every  lump  of  the 
breast,  but  this  is  contra-indicated  by  the 
fact  that  a  large  niunber  of  relatively  yoimg 
women  would  be  mutilated  unnecessarily,  and 
at  the  same  time  not  completely  insured 
against  cancer  in  the  remaining  breast. 

While  we  have  observed  769  cases  of  malig- 
nant tumors  of  the  breast,  we  have  records  of 
542  benign  lesions.  All  of  the  patients  suffer- 
ing with  malignant  lesions  were  25  years  of 
age,  or  older,  at  the  onset  of  the  disease,  while 
of  the  542  patients  with  benign  lesions,  about 
130  were  under  25.  Therefore,  if  a  complete 
operation  for  cancer  had  been  performed  for 
every  lump  in  a  woman  over  25,  about  50  per 
cent  would  have  been  imnecessarily  mutilated. 

Therefore,  if  we  are  to  educate  women  that 
a  Imnp  in  the  breast  is  an  acute  disease  and 
should  be  investigated  immediately,  surgeons 
must  educate  themselves  to  make  the  diagno- 
sis at  the  exploratory  incision.  Although  to- 
day the  number  of  such  cases  is  relatively 
small,  it  is  boimd  to  increase  if  this  educa- 
tional propaganda  has  the  desired  effect. 

At  the  present  time,  when  a  lump  in  the 
breast  is  explored,  it  is  not  difficult  to  make 
the  diagnosis.  We  can  be  quite  sure  from 
the  gross  appearance,  with  or  without  a  frozen 
section,  that  we  are  dealing  either  with  a  be- 
nign or  with  a  malignant  lesion.  In  Dr. 
Halsted's  clinic  the  mistake  of  diagnosing  a 
cancer  as  a  benign  lesion  has  occurred  but 
twice.  This  is  a  fatal  mistake.  On  the  other 
hand,  the  mistake  of  treating  a  benign  lesion 
as  malignant,  while  mutilating,  has  no  ele- 
ment of  danger.  This  has  been  done  much 
more  frequently  in  this  clinic.    Among  542 
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benign  lesions  from  all  sources  54,  or  10  per 
cent,  have  been  incorrectly  treated  for  cancer. 
The  rule  should  be  that  when  in  doubt,  the 
breast  lesion  should  be  treated  as  malignant. 
I  am  confident  that  when  this  is  done  the  fatal 
mistake  of  an  incomplete  operation  for  cancer 
will  rarely,  if  ever,  be  made.  But  the  com- 
plete operation  for  a  benign  lesion  will  take 
place  in  most  experienced  surgeons'  hands  in 
at  the  most  10  per  cent  of  the  benign  cases. 

It  is  interesting  to  note  that  among  these 
54  benign  lesions  which  were  treated  as  malig- 
nant, in  27  cases  the  diagnosis  of  malignancy 
was  based  upon  the  clinical  appearance  alone. 
That  is,  associated  with  the  benign  lesion 
there  were  some  changes  in  the  nipple  or  skin 
which  as  a  rule  are  the  signs  of  cancer.  In  24 
cases,  the  diagnosis  of  cancer  was  based  on  the 
gross  appearance  at  the  exploratory  incision; 
in  five  cases  on  the  frozen  section.  It  would 
be  natural  to  ask  whether,  in  these  twenty-two 
cases  in  which  the  diagnosis  of  malignancy  was 
made  from  the  gross  appearance,  a  frozen  sec- 
tion would  not  have  aided  in  the  diagnosis.  I 
am  inclined  to  think  that  it  would  have  left 
the  surgeon  still  in  doubt. 

From  my  experience,  conversation  and  cor- 
respondence with  surgeons  and  pathologists 
throughout  the  country,  I  get  the  impression 
that  the  majority  do  not  realize  the  danger  of 
incomplete  operations  for  cancer  of  the  breast, 
or  from  two-stage  operations,  such  as  removal 
of  the  tumor  or  the  breast,  and  later,  after 
microscopic  diagnosis,  the  complete  operation 
for  cancer.  Surgeons  and  pathologists  not 
knowing  the  fatality  of  such  a  mistake  are  less 
chagrined  than  when  they  make  the  other 
mistake  of  diagnosing  and  treating  a  benign 
lesion  as  cancer.  With  this  knowledge,  all  of 
us  should,  when  in  doubt,  treat  the  breast 
lesion  as  malignant  and  expect  as  the  natural 
consequence  to  perform  now  and  then  the 
cancer  operation  for  a  benign  lesion. 

The  following  exact  figures  of  the  possible 
mistakes  in  the  different  types  of  benign  le- 
sions are  recorded  here  for  the  interest  of 
surgeons  and  pathologists  who  are  called  upon 
to  make  this  diagnosis. 

I  shall  not  discuss  this  problem  further,  nor 
give  any  illustrations,  because  the  entire  sub- 
ject is  about  to  be  published  in  detail  as  pre- 


sented in  the  Muetter  Lecture  in  Philadelphia 
last  December. 

ConnecHve-iissue  tumors.  Taking  for  con- 
sideration those  tumors  which  arise  in  the 
derma  (subepidermal),  the  subcutaneous  tis- 
sue, the  fascia,  the  sheaths  of  tendons  and 
nerves  and  the  intermuscular  connective 
tissue,  we  have  406  distinctly  benign  cases 
and  132  sarcomas.  The  probability,  there- 
fore, of  malignant  disease  is  about  25  per  cent. 
Many  of  the  sarcomas  developed  in  pre-exist- 
ing lesions  which  may  be  looked  upon  as 
benign.  In  sarcoma  of  the  skin  where,  on 
accoimt  of  its  position,  the  pre-existing  lesion 
is  easily  visible  and  palpable,  the  mmiber  of 
such  cases  is  larger.  For  example,  in  48  sar- 
comas of  the  skin  the  malignant  tumors  de- 
veloped in  a  naevus  8  times,  in  a  scar  20  times, 
in  a  fibroma  9  times.  There  were,  therefore, 
only  1 1  cases  in  which  the  previous  presence 
of  a  benign  lesion  could  be  excluded.  In  sar- 
coma of  the  subcutaneous  tissue  it  is  more 
difficult  to  demonstrate  a  pre-existing  benign 
lesion,  but  the  long  duration  in  many  cases  of 
the  palpable  mass  before  any  local  growth 
suggestive  of  malignancy  would  indicate  this 
probability. 

If  these  subepidermal  and  subcutaneous 
tumors  are  attacked  surgically  very  quickly 
after  their  first  appearance,  the  problem  of 
differential  diagnosis  between  the  benign  and 
malignant,  although  it  may  be  difficult,  is,  in 
the  great  majority  of  cases,  not  at  all  essential 
for  treatment,  because  these  lesions  in  their 
beginning  can  be  radically  removed  by  com- 
plete  local  extirpation  without  danger  or 
mutilation,  and  it  makes  little  difference  what 
the  microscopic  section  shows,  except  as  to 
the  prognosis.  The  locally  and  completely 
removed  sarcoma,  when  it  is  not  cured,  kills 
by  metastasis  through  the  blood-vessels,  and 
no  local  operation,  no  matter  how  extensive, 
will  influence  this  result. 

In  a  few  instances,  on  account  of  the  posi- 
tion and  extent  of  the  local  growth,  the  differ- 
ential diagnosis  between  a  benign  and  malig- 
nant lesion  may  be  necessary  to  save  the  pa- 
tient from  a  more  extensive  local  operation 
which  would  be  indicated  for  sarcoma  and 
unnecessary  for  a  benign  lesion.  In  our  ex- 
perience this  rarely  happens.    In  406  dis- 
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tinctly  benign  lesions  the  operation  was  per- 
formed on  the  diagnosis  of  sarcoma  in  82 
cases,  but  in  only  5  cases  did  this  more  exten- 
sive eradication  unnecessarily  mutilate.  In 
these  five  cases  an  amputation  was  done.  On 
the  other  hand,  a  correct  surgical  diagnosis 
from  the  clinical  history  and  gross  appearance 
saved  patients  from  the  mutilation  of  amputa- 
tion 8  times.  Correct  diagnosis,  therefore,  in 
406  cases  would  have  saved  mutilation  in  13 
instances. 

The  microscopic  differentiation  between 
certain  types  of  benign  connective-tissue  le- 
sions and  sarcoma  is  so  difficult,  especially  in 
those  types  of  sarcoma  in  which  the  prob- 
ability of  a  cure  after  complete  local  eradica- 
tion is  so  large,  that  in  my  opinion,  based  upon 
this  investigation  of  538  cases,  I  should  always 
incline  to  the  diagnosis  of  malignancy  when 
in  doubt.  In  the  vast  majority  of  cases  such 
a  more  extensive  operation  will  not  increase 
the  risk  or  the  mutilation. 

On  the  other  hand,  it  is  much  simpler,  ex- 
cept for  the  angioma,  to  completely  excise  all 
benign  connective-tissue  tumors,  and  in  my 
exi)erience,  enucleation  should  never  be  done. 
With  few  exceptions  these  benign  connective- 
tissue  tumors  can  be  radically  excised  by  cut- 
ting through  healthy  tissue  beyond  the  new 
growth  just  as  one  should  do  in  sarcoma,  and 
thus  treat  the  case  as  a  sarcoma.  After  such 
an  operation  the  most  expert  cellular  diagnosis 
will  cause  the  surgeon  no  anxiety. 

There  are,  however,  a  few  cases  in  which  a 
differential  diagnosis  is  essential  to  save 
mutilation,  but  fortunately  in  these  few  cases 
the  infiltrating  character  of  the  local  growth  is 
such  that  if  it  is  sarcoma  little  could  be  ex- 
pected as  to  a  permanent  cure  from  removal, 
no  matter  how  complete,  while  for  the  benign 
lesion  such  a  mutilating  operation  would  be 
unnecessary. 

This  is  true  in  certain  types  of  intermus- 
cular hsemangioma  and  in  fibrohaemangioma; 
in  myositis  where  the  absence  of  bone  forma- 
tion makes  the  identification  of  the  benign 
lesion  more  difficult.  It  is  also  true  in  some 
extensive  fibrospindle-cell-tissue  formations 
in  scars  and  in  the  desmoid  tumors  of  the 
abdominal  wall.  In  all  the  cases  in  which  I 
had  an  opportunity  for  investigation  the  sar- 


comas, which  might  simulate  these  benign  le- 
sions were  hopeless,  while  the  benign  lesions 
when  recognized  have  been  cured  by  less 
mutilating  operations. 

In  differentiating  this  more  difficult  group 
surgeons  are  aided  by  an  accumulated  experi- 
ence of  the  results  of  operations  for  the  differ- 
ent lesions  in  the  different  localizations. 

In  tumors  of  the  tendon  sheaths,  of  the 
abdominal  wall,  especially  of  the  recti,  in 
scars,  and  in  fibromas,  we  see  cellular  pictures 
resembling  very  closely  periosteal  sarcoma  of 
bone.  In  the  former  lesions  we  rarely  fail  to 
cure,  in  the  latter  the  reverse. 

I  am  unable  to  find  in  the  literature  a  com- 
prehensive investigation  of  connective-tissue 
tumors,  benign  and  malignant. 

That  I  have  called  these  406  cases  benign  is, 
of  course,  no  absolute  proof  of  their  benignity, 
because  in  the  majority  of  cases  the  local 
operation  was  sufficiently  radical  to  have 
cured  some  types  of  sarcoma.  The  ultimate 
results,  however,  in  these  406  cases  show  no 
deaths  from  maUgnancy,  even  in  a  smaUer 
group  in  which  the  lesion  was  not  radically,  or 
even  completely,  removed.  There  have  been 
recurrences  in  a  few,  especially  the  angiomas 
and  in  scar-tissue  tumors,  but  in  these  cases 
secondary  operations  have  accomplished 
cures. 

On  the  other  hand,  the  ultimate  results  in 
132  cases  of  sarcoma  confirm  the  diagnosis  in 
the  majority,  but  among  those  cases  which 
have  remained  well  one  might  question  the 
diagnosis  of  sarcoma. 

In  sarcoma  of  the  skin  there  are  14  cases  of 
round-cell  angiosarcoma  of  the  perithelial 
type  and  but  one  cure,  while  among  20  sar- 
comas in  scar  tissue  we  are  certain  of  8  cures, 
and  7  deaths  from  sarcoma.  In  how  many  of 
the  8  cases  was  the  lesion  really  a  sarcoma? 
The  same  question  might  be  asked  in  9  cases 
of  sarcoma  of  the  skm  which  developed  in 
fibromas.  We  know  that  six  are  cured,  three 
were  not.  Among  the  two  cases  of  multiple 
sarcoma  of  the  skin  and  three  of  mycosis 
fungoides  there  is  not  a  single  cure.  The 
cures,  therefore,  in  sarcoma  of  the  skin,  with 
one  exception,  are  in  a  type  of  sarcoma  most 
difficult  to  differentiate  from  fibroma  or 
keloid.    What  the  results  would  have  been  in 
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Fig.  I.  Path.  No.  13360.  HiBmangioma,  skin  of  finger. 
Age  15,  tumor  3  months.  Ulceration  following  trauma 
3  mtks.  Excision  with  Paquelin  cautery  to  base.  No 
—"——"—.    See  Fig.  2  for  photomicrograph. 


these  48  cases  of  sarcoma  of  the  skin,  had  the 
patients  sought  advice  early,  is  difficult  to 
state.  In  only  six  cases  the  lesion-  had  been 
present  less  than  one  year.  Three  of  these 
cases  have  been  cured.  The  type  of  the  sar- 
coma in  three  cases  that  have  not  been  cured 
was  the  most  malignant  —  perithelia!  angio- 
scarcoma.  In  the  remaining  cases  the  lesion 
had  been  present  one  or  more  years,  and  we 
naturally  ask  the  question,  Would  not  the 
number  of  cures  have  been  increased  by  earlier 
intervention,  especially  among  the  sarcomas 
in  scars,  fibromas,  and  n^vi?  In  all  of  these 
cases  at  the  onset  radical  operations  could 
have  been  done  without  mutilation.    The 


Fig.  3.  Path.  No.  12450.  Hemangioma,  subepidermal 
and  subcutaneous.  White  male,  aged  14;  skin  nKvi  and 
subcutaneous  compressible  nodules  for  years;  rapid  growth 
following  trauma  3  weeks.  Tumor  infiltrating.  Sent  to  St. 
Agnes  clinic  with  diagnosis  of  sarcoma  for  amputation. 
Compressibility  and  change  in  sht  exclude  sarcoma.  Com- 
plete excision.  Micioscopic  section  shows  hemangioma  and 
lymphangioma.    No  recurrence;  good  funaion  of  arm. 


hope  to  cure  a  sarcoma  of  the  skin  of  the  more 
malignant  type,  not  developed  in  pre-existing 
lesions,  must  depend  upon  the  education  of 
the  public,  physician  and  surgeon  to  the  ne- 
cessity of  immediate  local  and  complete 
extirpation.  For  example,  in  four  cases  of 
perithelial  angiosarcoma  the  little  lesion  was 


¥ig.  I.  Path.  No.  13360.  PhotoDucrograph  of  Fig.  i. 
UlcMated  subepidermal  luemangioma  of  fiiiger.  This 
section  wotild  excltide  sarcoma.  Tlie  patient  was  sent 
into  the  clinic  with  diagno^s  of  sarcoma  lor  amputation  of 


Fig.  4.  Path.  No.  7531.  Hsmangioma,  back  of  band. 
Tissue  sent  from  dispensary  with  diagnosis  of  sarcoma. 
The  tumor  had  ulcerated  after  trauma,  similar  to  Fig.  i. 
The  section  shows  a  hEmangioma;  very  cellular,  due  to 
perithelial  and  endothelial  proliferation.  Piece  of  epi- 
dermis shown  in  section. 
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Fig.  J.  Path.  No.  13188.  CongeniUl  hBemangiomft  of 
face.  Male  aged  58;  at  birth  tumor  size  of  ten-ccDt  piece 
t>elow  eyci  gradual  growth  i  lifteen  years  ago  unsuccessful 
treatment  with  Paquelin.  Photograph  shows  condition 
before  treatment  at  age  58. 

present  in  the  scalp  and  could  not  be  differ- 
entiated clinically  from  an  ordinary  wen. 
These  tumors  were  operated  on  from  six  weeks 
to  two  years  after  onset.  None  were  cured. 
Most  surgeons  look  upon  the  appearance  of 
the  scalp  tumor,  clinically  like  a  wen,  as  an 


Fig.  6.  Path.  No.  1630,  Fibrohjem angioma  about  ankle- 
joint.  Male  aged  46,  tumor  14  years;  first  compres^ble 
with  variation  in  size,  now  hard  and  nodular.  Sketch  of 
coDdition  about  ankle.  See  Figs.  7.  8,  and  q  for 
gross  and  microscopic  pictures.  Clinical  diagnosis  sar 
coma;  partial  excision,  because  amputation  refused. 
Patient  well  over  sixteen  years  after  opnation. 


innocent  lesion,  but  our  experience  shows  that 
there  is  a  possibility  of  the  most  malignant 
type  of  sarcoma.  Therefore  all  such  tumors 
should  be  completely  excised  at  once.  The 
most  radical  extirpation  here  is  not  mutilating. 
The  danger  of  the  delay  is  not  in  a  local  recur- 
rence, but  in  metastasis. 

Hamangioma.  We  have  for  study  132 
cases  of  benign  hxmangiomas,  which  have 
been  subdivided  as  follows :  Hemangioma  of 
the  skin  or  subcutaneous  tissue,  95  cases;  in- 
correct diagnosis,  9  cases.  But  in  these  cases 
the  complete  local  excision  on  the  diagnosis  of 
sarcoma  did  no  harm.  In  four  cases  in  which 
the  ulcerating  tumor  was  situated  in  the  neck 
of  young  children,  the  correct  diagnosis  saved 


Fig.  8.  Path.  No.  1610.  Photograph  of  alcohol 
spedmeD  in  case  illustrated  in  Fig.  6.  Note  the  white 
areas  and  the  dark  brown  spongy  areas.  From  the 
spongy  areas  blood  could  be  caressed  in  the  fresh  sped- 
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Rg.  g.  Path.  No.  1610.  Photomicrograph  ol  case  shown 
in  Fig.  6.  FibrohxmangiomB.  High  power  of  Gbroiu 
uca.    Note  cavity  lined  by  endothelial  cells. 


these  patients  from  more  dangerous  and 
mutilating  o[>erations. 

The  hemangiomas  are  most  frequently  con- 
genital tumors.  They  are  usually  situated 
subepidermally.  In  this  situation  they  can 
be  recognized  by  their  color  as  well  as  by  their 
compressibility.  In  the  subcutaneous  tumor 
we  have  only  the  compressibility  and  changes 
in  the  size  of  the  tumor  to  indicate  the  diagno- 
as.  The  ulceration  of  the  congenital  or 
acquired  subepidermal  ha;mangioma  is  not  a 
sign  of  malignancy.  The  epithelial  covering 
of  the  angiomatous  tissue  is  so  thin  that  it  is 
easily  destroyed  by  a  trauma,  irritation,  or 
even  local  growth  of  the  tumor  (Figs.  1  and  2). 
Ulceration  of  the  subcutaneous  tumor  in  my 
experience  has  always  been  a  sign  of  malig- 
nancy, unless  there  has  been  a  severe  trauma, 
or  an  exploratory  operation. 

Acquired  angioma  may  be  both  subepider- 
mal and  subcutaneous  {Fig.  3).  These  tu- 
mors are  often  extensive  and  follow  the  course 
of  the  superficial  veins.  In  the  case  illus- 
trated in  Fig.  3  one  could  be  quite  certain 
that  if  it  were  sarcoma  the  chances  of  a  cure, 
even  by  amputation,  would  be  nil.  A  sar- 
coma of  this  size  and  infiltrating  character 
would  have  given  metastasis.    This  case  was 


Fig.  10.  Path.  No.  i3i7i.  Intermuscular  h^mangio- 
poa.  Photograph  to  illustrate  compressible  swelling  of  leg 
at  X.  Male,  aged  lo;  pain  in  leg  eight  years;  coni' 
pressible  lumps  seven  years,  becoming  larger  when  patient 
IS  standing.  At  operation,  masses  of  varicose  veins, 
subcutaneous  and  mtermuscular,  red,  spongy  vascular 
tissue.  Partial  eicision,  Paquelin.  No  recurrence  one  year 
since  operation.    Good  function. 

treated  on  the  diagnosis  of  an  angioma,  and 
the  ultimate  result  confirmed  the  diagnosis. 

The  microscopic  diagnosis  of  the  benign 
angioma  is  readily  made  when  we  find  numer- 


Fig.  II.  Path.  No.  13171.  Photomicrograph  of  intet^ 
miucular  hiemangioma  in  case  illustrated  in  Fig.  10.  Note 
the  marked  endothelial  proliferation  in  some  of  the  blood 
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Fig.  12.  Path.  No.  9063.  Sarcoma  (i")  in  congenital  ntevus.  White  female,  aged  67; 
small  luevus  on  inner  aspect  of  thigh;  growth  slow  for  three  years;  rapid  past  six  months. 
Exploratory  incision  three  weeks.  The  photograph  illustrates  tumor  and  subcutaneous 
tissue  removed  from  thigh  and  groin.  No  metastasis  to  glands.  Well  five  years  since 
operation.    See  Fig.  i  j  lor  microscopic  picture. 


ous  blood  spaces  lined  by  endothelial  cells 
(Fig.  4).  In  sarcoma  these  blood  spaces  may 
be  present,  but  they  are  very  few  in  numbers. 
In  some  hiemangiomas  the  blood  spaces  are 
so  small  and  are  so  often  filled  with  proliferat- 
ing endothelium  that  a  diagnosis  of  a  malig- 
nant endothelioma  might  be  made.  In  other 
cases  about  the  small  endothelium-lined  blood 
spaces  the  stroma  of  the  angioma  is  filled  with 
round  cells  and  a  differential  diagnosis  from  a 
perithelia!  angiosarcoma  might  become  diffi- 
cult. This  is  especially  true  when  ulceration 
has  taken  place.     In  my  own  individual  ex- 


Fig.  13.  Path.  No.  9063."'  Sarcoma  (?)  in  congenital 
luevus  {see  Hg.  ti).  Low  power.  Very  cellular  tumor, 
but  endothelial  spaces  of  capillary   angioma  preserved. 


perience  there  has  never  been  any  particular 
difficulty  in  diagnosis  when  this  differential 
diagnosis  was  really  necessary,  because  in  all 
doubtful  cases  the  complete  eradication  has 
so  far  been  possible,  and  in  a  few,  when  this 
would  have  been  dangerous  or  mutilating,  we 
have  been  able  to  make  the  diagnosis  from  a 
combination  of  the  clinical,  gross,  and  micro- 
scopic features.  In  my  experience,  in  be- 
nign angiomas  there  always  remains  some 
spongy  tissue  from  which  blood  can  be  ex- 
pressed. I  have  not  seen  this  in  sarcoma. 
This  gross  appearance  has  been  more  helpful 
than  the  microscopic  picture. 

The  danger  of  a  sarcoma  developing  in  a 
hsemangioma  is  relatively  small,  but  the  pos- 
sibility must  always  be  considered.  We  have 
at  least  36  cases  of  sarcoma  in  which  the  type 
suggests  its  development  from  an  angioma. 
In  some  the  angiomatous  tissue  may  have 
been  the  result  of  granulation  tissue  after 
trauma,  and  not  developed  from  a  pre-existing 
angioma.  In  12  sarcomas  of  the  skin  of  the 
peri  thelial- angioma  to  us  type  there  is  no  doubt 
that  in  6  cases  the  sarcoma  develof)ed  in  a 
congenital  nasvus. 

Neglect  to  immediately  remove  or  eradicate 
with  carbon  dioxide  snow  has  another  danger 
besides  the  possibility  of  a  malignant  change, 
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Fig.  14.  Path.  No.  131S0.  Sarcoma  (?)  of  skin  in 
fibroangioma.  Photograph  of  sertion  through  recurrent 
tumor.  The  daik  areas  are  due  to  blood  pigment.  White 
female,  age  79;  blood  blister  oa  heel  three  years;  tumor 
two  years;  removed  two  years  ago;  recurrence  six  mtnlhs 
ago;  complete  excision  of  tumor  and  scar.  (See  Figs.  15 
and  16.) 


and  that  is  a  huge  local  growth  which  itself  is 
mutilating,  and  operation  for  a.  cure  in  this 
stage  difficult,  often  dangerous,  tedious  and 
always  mutilating  (Fig.  5.) 

Fibroangioma.  Fifteen  cases:  5  incorrect 
diagnoses  of  sarcoma,  which,  however,  did  not 
lead  to  mutilating  operations,  because  in  two 
in  wfcich  amputation  would  have  been  indi- 
cated on  such  a  diagnosis  the  patients  refused 
this  operation  and  submitted  only  to  a  local 
extirpation  which  in  both  instances  was  in- 
complete. Yet  both  these  patients  are  well 
seventeen  and  twelve  years  after  operation. 


Fig.  16.    Path.  No.  13180.    High-power  p 
graph  shown  in  Fig.  15.    Alveoli  of  endothelial  cells  with 
and  without  pigment  in  fibrous  stroma. 

These  two  cases  must  prove  that  the  diagnosis 
of  a  benign  lesion  is  correct,  because  gross  and 
microscopic,  there  is  no  difference  between  the 
timiors  completely  eradicated  in  13  instances, 
and  these  two  incompletely  removed. 


Fig.  15.  Path.  No.  131S0.  Photomicrograph,  low 
power,  through  tumor  shown  in  Fig.  14.  Benign  hyper- 
trophy of  epidermis;  pigmented,  vascular,  cellular  growth 
beneath,  with  spaces  of  varioiu  sizes  lined  by  proliferating 
endothelial  cells. 


Fig.  17.  Path.  No.  13728.  Sarcoma  in  fibroma,  re- 
current after  enucleation.  Photograph  of  specimen  re- 
moved. The  specimen  has  been  cut  and  showsskin,  tumor, 
and  underlying  muscle. 
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Fibroangioma  is  apparently  the  result  of  an 
Itiflanunatory  reaction  in  a  bxmangioma. 
This  reaction  is  either  due  to  trauma  or  inter- 
ference with  the  circulation.  The  increasing 
tumor,  originally  compressible  and  showing 
changes  in  size,  becomes  harder,  the  com- 
pressibility disappears,  the  change  in  size  is 
not  obser\'ed.  If  it  is  situated  near  the  skin 
the  thin  epidermis  may  ulcerate.  In  gross 
appearance  we  see  two  distinct  types  of  tissue: 
red,  spongy,  vascular  areas  resembling  capil- 
lary angioma,  and  firm,  white  areas  more  Uke 
fibrospindle-cell  sarcoma  than  fibroma.  Even 
in  the  gross,  pigmented  areas  may  be  seen. 
Under  the  microscope  in  the  vascular,  red 
areas,  we  see  the  picture  of  angioma.  Fre- 
quently the  blood  spaces  are  plugged  with 
endothelial  cells  giving  the  picture  of  an 
endothelioma.  The  white  areas  are  cellular 
with  varying  amounts  of  eosin-staining  fibrous 
tissue,  and  we  see  numerous  areas  of  endothe- 
lial cells  in  nests  in  this  cellular  connective 
tissue.  Blood  pigment  from  old  haemorrhage 
is  observed  in  the  cells  of  different  types  and 
in  the  stroma.  From  a  histological  study 
these  tumors  are  difficult  to  differentiate  from 
sarcoma.  The  importance  of  the  differential 
diagnosis  is  present  only  when  complete 
eradication  would  be  mutilating.    In  13  of 


the  15  cases,  complete  excision  was  possible 
without  danger  or  mutilation.  In  three  of 
these  cases  the  operative  diagnosis  was  sar- 
coma. All  of  these  patients  have  remained 
well  since  operation.  In  one  case  (Fig.  6) 
the  tumor  was  present  about  the  ankle-joint, 
but  the  patient  refused  amputation.  Tumor 
tissue  was  left  attached  to  the  tendon  sheath. 
This  patient  is  well  (June,  1913),  sixteen  and 
one-haK  years  since  operation.  Fig.  6  is  a 
sketch  of  the  clinical  appearance,  Fig.  7  a 
sketch  of  the  operative  findings,  Fig.  8  a 
photograph  of  the  gross  specimen,  and  Fig. 
9  shows  the  microscopic  appearance.  In  the 
second  case  the  tumor  was  situated  in  the 
muscle  of  the  thenar  eminence  of  the  right 
thumb.  The  partially  removed  tissue  was 
sent  to  the  laboratory  with  the  diagnosis: 
sarcoma,  tiunor  incompletely  removed,  pa- 
tient refused  amputation.  This  patient  is 
well  (June,  1913),  almost  twelve  years  since 
operation. 

Intermuscular  angioma.  Nine  cases :  4  incor- 
rectly diagnosed  and  one  of  these  subjected 
to  an  unnecessary  amputation  of  the  thigh. 

Intermuscular  hamangiomas  should  not  be 
difficult  to  recognize.    They  appear  as  diffuse 


Fig.  iQ.  Path.  No.  74JI.  Sarcoma  (P)  in  sbin  scar. 
Photograph  of  patient.  WUte  female,  aged  36;  chronic 
acne  and  blackheads  many  years;  induration  eighteen 
months;  tumor  nine  months.  Incomplete  excUion.  No 
"     """:  and  one-haK  years. 
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compressible  swellings,  often  visible  external- 
ly (Fig-  lo).  The  swelling  shows  variation  in 
size  when  the  limb  is  lowered  or  raised,  or 
when  constrictions  are  made  on  the  veins 
above.  Often  the  superficial  veins  are  dilated. 
In  some  instances  diffuse  lipoma  and  multiple 
tuberculosis  of  the  tendon  sheaths  may  give 
a  somewhat  similar  clinical  picture.  At  the 
exploratory  incision  numerous  dilated  veins 
are  encountered,  and  in  and  between  the 
muscles  one  sees  red,  spongy,  angiomatous 
tissue. 

Microscopically  (Fig.  ii),  we  may  find 
every  type  of  an  angioma  from  a  capillary  to 
cavernous.  The  amount  of  stroma  varies; 
endothelial  proliferation  in  the  blood  spaces  is 
very  common.  This  tumor  may  be  situated 
anywhere.  We  have  observed  it  three  times 
near  the  masseter  of  the  cheek,  twice  on  the 
forearm,  twice  in  the  muscles  of  the  calf  of 
the  leg,  and  twice  in  the  thigh.  With  this 
experience  one  might  feel  quite  certain  that 
the  differential  diagnosis  from  an  intermus- 
cular sarcoma  is  not  difficult.  Complete 
removal  for  the  intermuscular  hemangioma 
is  not  necessary  and  need  never  be  performed 
if  such  a  procedure  would  be  mutilating. 
The  scar  tissue  of  the  partial  excision  and  in 


Tig.  II.  Path.  No.  14056.  Pigmented  fibroma  of  the 
skin  after  injury  with  piece  of  coal.  Complete  local  ex- 
cision. This  area  was  similar  to  the  one  in  which  thesar- 
coma  illustrated  in  Fig.  aa  developed, 

some  cases  the  employment  of  the  cautery 
will  destroy  the  vascular  tissue  with  little  or 
no  injury  to  muscle  fimction. 

Granulation-tissue  tumors.  Thirteen  cases. 
Pieces  of  six  of  these  tumors  were  sent  to  the 
laboratory  diagnosed  sarcomas,  and  these 
patients  were  saved  unnecessary  and  muti- 
lating operations.  These  granulation-tissue 
tumors  occur  on  the  skin,  and  are  either  due 
to  the  ulceration  of  a  pre-existing  hiemangi- 
oma,  or  to  exuberant  granulation  tissue  in  a 
superhdal  wound.  A  tumor  of  this  kind 
presents  a  small  fungus  covered  with  granu- 
lation tissue,  not  unlike  an  ulcerating  sar- 
coma (Figs.  I  and  2).  In  my  experience  the 
local  growth  is  never  as  great  as  in  the  sar- 
coma.   Microscopically,  this  tumor  is  very 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  12.  Path.  No.  2SS6.  Round-rell  sarcoma,  in  skin 
scar.  Male,  aged  34;  pigmented  s^ar  /our  years  after 
trauma  from  lump  of  coal;  two  years  later  growth  in  scar; 
six  months  ago  incomplete  excision;  immediate  recurrence. 
TTie  photograph  shows  the  recurrent  Ktowth  on  forehead. 
This  patient  died  in  one  year  of  internal  metastases;  no 
local  recurrence.  See  Figs.  13  and  14  lor  gross  appearance 
of  the  recurrent  tumor  excised. 


cellular,  but  the  endothelium-lined  blood 
spaces  (Fig,  4)  are  always  more  numerous 
than  in  sarcoma,  and  the  stroma  is  of  the 
type  of  granulation  ti.ssue. 

Angiosarcoma.  In  six  cases  of  sarcoma  of 
the  skin  arising  in  congenital  ntevi  there  has 
been  one  cure.  In  five  instances  the  tumor, 
when  it  came  under  observation,  was  a  fungus 
and  inoperable  from  local  growth  or  metas- 
tasis. In  the  history  of  all  of  these  cases 
there  had  first  been  a  local  growth  in  a 
nasvus  quiescent  for  many  years,  from  four  to 
seventy-four  years.  The  character  of  this 
local  growth  was  sufficient  to  indicate  imme- 
diate radical  excision.    The  ulceration  took 


n  through  tumor 

place  at  varying  periods  after  the  onset  of 
growth,  from  a  few  months  to  three  years. 
It  is  impossible  to  say,  of  course,  what  these 
tumors  looked  like  in  the  onset.  When  they 
came  under  observation  they  were  very  cellu- 
lar, friable,  vascular  neoplasms  resembling 
ha;morrhagic  brain  tissue,  microscopically, 
round-cell  sarcoma  of  the  perithelial  type.  In 
the  one  case  cured  by  radical  excision  the  tu- 
mor situated  in  the  skin  of  the  thigh  was  the 
smallest  observed.  The  local  growth  had 
been  present  about  six  months  (Fig.  12). 
Histologically,  this  tumor  suggests  that  it 
might  still  be  an  angioma,  and  not  an  angio- 
sarcoma (Fig.  13),  Endothelial  blood  spaces 
are  still  preserved,  but  the  tissue  between 
them  is  very  cellular  and  resembles  sarcoma 
more  than  granulation  tissue.  This  patient 
has  remained  well  five  years  since  operation. 

It  is  my  opinion  that  we  should  be  able  to 
recogm'ze  the  development  of  a  sarcoma  in  a 
congenital  na;vus  and  cure  the  majority  of 
cases  by  immediate  radical  excision. 

In  nine  cases  of  sarcoma  of  the  skin  resem- 
bling the  previous  cases  clinically  and  patho- 
logically there  has  been  one  cure.  The  dura- 
tion of  the  nodule  has  varied  from  six  weeks  to 
seven  years  in  patients  whose  ages  varied  from 
four  years  to  seventy.  Three  had  been  pres- 
ent on  the  scalp  and  were  cUnically  like  an 
ordinary  wen,  one  as  a  blood  cyst  of  the 
cheek,  one  in  the  neck,  two  on  the  eyelid,  one 
in  the  skin  above  the  pubes,  one  near  the 
ankle.  In  all  of  these  cases  there  had  been  a 
definite  trauma,  and  in  some,  recurrent  irrita- 
tion. 
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The  cured  case  began  in  a  varicose  vein 
near  the  external  malleolus;  it  recurred  after 
the  first  excision,  and  has  now  remained  well 
two  years  alter  the  removal  of  the  recurrent 
nodule.  Fig.  14  illustrates  a  section  through 
the  small  recurrent  tiunor.  It  resembles  some- 
what the  fibroangioma.  Figs.  15  and  16  are 
from  a  section  of  the  recurrent  tumor. 
EBstologically,  it  suggests  an  endothelioma; 
the  pigment  is  due  to  haemorrhage.  It  is 
quite  natural  to  ask,  Is  this  an  angiosarcoma 
or  a  fibroangioma?^ 

Among  the  22  cases  of  angiosarcoma  there 
is  not  a  single  cure.  In  11  cases  the  lesion 
had  been  present  years  or  longer,  in  1 1  cases 
months.  Traimia  is  the  most  common  etio- 
logical factor,  suggesting  the  possibility  of  the 
development  of  a  sarcoma  in  the  granulation 
tissue  secondary  to  trauma,  or  the  eflfect  of 
injury  on  a  pre-existing  angioma. 

In  none  of  these  tmnors  was  there  any 
difficulty  in  making  a  diagnosis  from  the 
clinical  appearance  or  the  gross  and  micro- 
scopic pathology  when  they  first  came  under 
our  observation. 

The  differential  diagnosis  in  this  group,  if 
seen  or  explored  early,  would  have  to  consider 
and  exclude  tubercular  myositis,  syphilitic 
gumma,  non-ossifying  myositis,  intermus- 
cular angioma  and  fibromyxoma  of  nerve 
sheaths.  I  am  imable  to  present  exact  meth- 
ods based  upon  experience,  because  none  of 
these  lesions  have  presented  themselves 
clinically  in  the  early  stage.  The  Wasser- 
mann  reaction  and  therapeutic  effect  of  sal- 
varsan  have  so  far  in  my  experience  allowed 
us  to  make  the  correct  diagnosis  in  gumma. 
Tubercular  myositis  has  always  come  under 
observation  in  the  abscess  stage.  After  a 
contusion  to  the  soft  parts,  if  the  resultant 
swelling  does  not  disappear  rapidly  and  the 
X-ray  shows  no  ossifying  myositis,  the  lesion 
should  always  be  explored.  Only  in  this  way 
will  we  get  in  the  early  and  possible  curable 
stage  sarcoma  secondary  to  trauma.  The 
first  appearance  of  a  subcutaneous  mass, 
whether  it  be  circumscribed  or  diffuse,  should 
demand  immediate  investigation.  In  the 
absence  of  a  positive  Wassermann  it  should 

■Deoembcr,  19x3.  There  is  now  a  local  reciuTeoce  in  the  scar,  but  no 
rigns  of  metastasis.  Duration  of  disease  now  four  and  one-half  years, 
father  lon^  for  sarcoma. 


be  explored.  Only  in  this  way  will  we  be  able 
to  treat  sarcoma  in  the  earlier  stage.  It  must 
be  remembered,  however,  there  may  be  great 
danger  in  these  early  explorations,  if  the  sur- 
geon is  not  qualified  to  make  the  differential 
diagnosis.  The  larger  number  of  cases  are 
benign.  Especially  is  this  true  of  traumatic 
myositis  and  organizing  haematoma.  Here 
operations  on  the  diagnosis  of  sarcoma  would 
be  mutilating  and  unnecessary. 

Fibroma.  I  have  records  of  34  cases  of 
fibroma  of  the  skin  and  subcutaneous  tissue, 
13  desmoids  or  fibromas  of  the  abdominal 
wall,  20  tendon-sheath  tumors,  and  49  scar- 
tissue  tumors,  or  keloids  —  116  tiunors,  there- 
fore, of  the  benign  type.  During  the  same 
time  we  have  observed  the  following  cases 
diagnosed  sarcoma:  20  cases  in  scars,  9  in 
fibroma,  and  8  fibrospindle-cell  tumors  situ- 
ated subcutaneously  —  in  all,  therefore,  37 
sarcomas.  The  more  I  study  the  cellular 
pathology  of  fibroma  and  fibrosarcoma,  the 
less  do  I  feel  able  to  recognize  the  border-line 
lesion.  Fortunately,  it  makes  little  differ- 
ence, except  in  a  few  cases.  These  tumors,  as 
a  rule,  are  circumscribed  and  can  be  com- 
pletely and  radically  removed.  If  this  is 
done,  the  majority  are  cured. 

These  tumors  should  never  be  removed  by 
enucleation.  Fig.  17  illustrates  a  recur- 
rent sarcoma  situated  in  the  skin  over  the 
shoulder  blade.  When  it  first  appeared  it  was 
the  size  of  a  pea.  After  it  had  been  present 
some  months  and  had  reached  the  size  of  an 
egg  it  was  enucleated  under  cocaine.  The 
tumor  promptly  recurred.  Four  months 
later  when  I  saw  the  patient,  the  recurrent 
tumor  was  the  size  of  two  fists  (Fig.  25).  It 
was  now  removed  with  a  wide  zone  of  skin, 
fascia  and  muscle,  and  the  area  skin-grafted. 
The  microscopic  appearance  of  the  tumor 
(Fig.  18)  is  so  cellular  that  I  think  we  are 
perhaps  justified  in  calling  it  a  fibrospindle- 
cell  sarcoma. 

Keloids,  The  ordinary  benign  keloid 
should  not  be  difficult  to  recognize.  These 
tiunors  often  recur  after  complete  excision. 
Yet  I  have  never  observed  a  sarcoma  to 
develop  in  a  true  keloid.  If  the  keloid  is  sub- 
ject to  trauma  it  may  ulcerate. 

In  other  cases  the  tumor  developing  in  scar 
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tissue  may  be  very  difficult  to  distinguish 
from  sarcoma.  Fig.  19  represents  a  tumor  of 
the  back  developing  after  a  long  history  of 
acne  and  blackhead  formations.  The  area 
was  excised  eight  years  ago.  The  micro- 
scopic pathology  (Fig.  20)  demonstrates  that 
the  neoplasm  is  composed  of  a  cellular  tissue 
about  hair  follicles.  This  microscopic  change 
was  present  up  to  the  border  of  the  tissue 
excised.  Nevertheless,  there  has  been  no  re- 
currence. Many  pathologists  who  have  ex- 
amined this  section  for  me  are  of  the  opinion 
that  it  is  a  sarcoma.  If  it  is,  it  is  one  that 
may  be  cured  by  incomplete  removal. 

Clinically,  I  was  of  the  opinion  that  this 
case  was  a  carcinoma  developing  in  hair  folli- 
cles or  glands  of  the  skin,  secondary  to  chronic 
irritation  of  the  acne.  I  removed  the  zone 
shown  with  a  wide  margin,  but  when  I  studied 
the  edges  and  f  oimd  the  cellular  tissue  present 
beneath  the  epidermis,  I  felt  that  it  was  sar- 
coma. Metastasis  must  have  taken  place,  and 
there  was  no  indication  to  remove  more  than 
one-fourth  of  the  skin  of  the  back.    After 


careful  investigation  I  concluded  that  it  must 
be  an  inflammatory  tumor.  The  result  has 
confirmed  this. 

There  is  no  doubt  that  the  most  malignant 
sarcoma  may  develop  in  scars  of  different 
types.  Fortunately  I  have  observed  exam- 
ples of  the  beginning  and  the  end  of  such  le- 
sions. Fig.  21  illustrates  an  area  on  the  face 
secondary  to  an  injury  with  a  piece  of  coal. 
It  was  pigmented,  raised.  Microscopically, 
it  shows  cellular  granulation  tissue  and  coal 
pigment.  It  was  removed  a  few  months  after 
the  injury,  and  there  has  been  no  recur- 
rence. 

Fig.  22  pictures  a  man  who  had  a  similar  area 
after  an  injury  with  a  piece  of  coal  on  the  fore- 
head. Some  years  later  when  it  increased  in 
size,  it  was  incompletely  removed  on  the 
diagnosis  of  keloid.  The  picture  illustrates 
the  recurrent  tumor,  which  was  radically  re- 
moved (Figs.  23  and  24).  It  proved  to  be  a 
roimd-cell  sarcoma.  The  coal  pigment  was 
still  present.  The  patient  died  of  internal 
metastasis. 
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THE  POST-OPERATIVE  RESULTS  OF  TRACHELORRHAPHY  IN  COM- 
PARISON WITH  THOSE  OF  AMPUTATION  OF  THE  CERVLX ' 

By  V.  N.  LEONARD,  M.  D.,  Baltimore 
Anistant  ReBident  Gynecologitt,  Johni  Hopklw  HoqrfUl 


IN  the  year  1862,  it  happened  that  Sims, 
on  leaving  the  country  for  a  visit  to 
certain  European  clinics,  referred  to  his 
associate,  T.  A.  Emmet,  a  patient  who 
had  suffered  for  years  with  an  '^  ulcerated 
cervix"  and  had  become  a  confirmed  invalid. 
After  treating  the  case  for  some  time  by  the 
usual  methods  and  with  the  usual  disappoint- 
ing results,  Emmet  (i),  one  day  while  examin- 
ing her,  more  or  less  by  accident  discovered 
her  real  condition  to  be  a  bilateral  laceration 
of  the  cervix,  and  immediately  devised  an 
operation  to  restore  the  cervix  to  its  normal 
outline.  Speaking  of  this  discovery,  some 
twenty  years  later.  Wells  (2)  says:  "Though 
for  more  than  two  centuries  the  thinking 
minds  in  the  profession  had  recognized,  more 
or  less  clearly,  the  dependence  of  the  then 
caUed  'ulcerations'  upon  previous  laceration 
of  the  cervix,  no  one  seems  to  have  realized 
fully  the  feasibility  of  curing  the  lesion  by 
closing  the  laceration,  and  the  honor  of 
inaugurating  a  new  era  in  the  treatment  of 
these  fissures  was  reserved  for  the  clear  seeing 
genius  of  Emmet,  who  recognized  and  showed, 
as  had  no  one  before,  the  real  nature  and 
importance  of  this  frequent  'ulceration'  of 
the  parous  cervix." 

On  November  27,  1862,  Emmet  first  per- 
formed the  operation  of  trachelorrhaphy  on 
Sims'  patient,  with  what  proved  to  be  brilliant 
results.  It  was  not,  however,  until  eight  years 
later,  when  he  had  repeated  the  operation 
some  two  hundred  times,  that  Emmet  report- 
ed the  technique  of  his  procedure  and  the 
gratif3dng  results  obtained.  In  a  paper  read 
before  the  Medical  Society  of  the  County  of 
New  York  on  September  28,  1874,  Emmet 
describes  his  first  case  in  these  words :  "While 
making  a  digital  examination  one  day,  I  was 
puzzled  to  account  for  the  greater  width  of  the 
cervix  in  comparison  to  that  of  the  body 
beyond,  a  condition  I  had  for  the  first  time 
appreciated.    I  placed  her  on  the  left  side, 
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and  with  a  Sims  speculum  brought  the  cervix 
in  view.  I  drew  the  posterior  lip  forward 
towards  me,  with  no  special  purpose,  when  I 
was  smprised  to  observe  that  it  had  decreased 
to  nearly  half  its  previous  size.  On  lifting  up 
the  anterior  lip  with  a  tenaculum  in  the  other 
hand,  so  as  to  bring  the  two  portions  in  ap- 
proximation, the  outline  of  a  cervix  presented 
of  nearly  a  normal  size.  The  difficulty  was  at 
once  apparent,  for  the  parts  had  rolled  back 
within  the  uterine  canal,  and  a  deep  lateral  fis- 
sure became  evident,  which  extended  on  each 
side  entirely  through  the  cervix  and  beyond  the 
vaginal  jtmction.  On  separating  the  flaps  and 
forcing  them  back  to  their  former  position, 
I  saw  the  tissues  gradually  roll  out,  and  the 
cervix  again  present  its  previous  appearance. 
The  remedy  at  once  suggested  itself."  In 
discussing  Emmet's  paper  at  this  meeting, 
Sims  (3)  paid  high  tribute  to  his  work  with 
the  statement:  "We  can't  modify  the 
operation.  We  can't  change  it,  for  it  is 
perfect — ^perfect  in  its  method,  and  perfect  in 
its  results."  As  much  due  to  the  support  of 
such  men  as  Sims,  Thomas,  Fordyce  Barker 
and  Goodell  as  to  the  really  great  importance 
of  Emmet's  discovery,  the  operation  almost 
immediately  gained  widespread  use  through- 
out America  and  England  and  before  many 
years  was  practiced  to  some  extent  in  Ger- 
many and  France.  In  the  latter  countries, 
however,  it  has  never  won  the  recognition 
and  use  it  has  so  well  merited. 

In  the  April  (1913)  issue  of  this  journal, 
the  writer  reported  an  analysis  of  the  post- 
operative results  of  the  cases  of  amputation  of 
the  cervix  performed  in  the  Gynecological 
Clinic  of  the  Johns  Hopkins  Hospital  during 
the  past  twenty  years,  a  complete  post- 
operative history  having  been  obtained  in  1 28 
of  the  400  cases  recorded  in  the  protocols  of 
the  department.  The  conclusions  reached  by 
an  analysis  of  these  cases  were  quite  unex- 
pected, and,  in  many  ways,  disappointing. 

of  the  Johot  Hopkins  HoepitaL 
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Although  the  results  obtained  regarding  the 
improvement  in  the  general  health  and  the 
cure  or  amelioration  of  leucorrhoea  showed 
the  operation  to  be  highly  efficient  in  these 
respects,  the  more  important  facts  brought 
out  by  the  analysis  were  in  connection  with 
the  marital  histories  of  these  cases,  following 
operation.  Of  those  women,  in  whom  the 
occurrence  of  a  pregnancy  might  naturally 
have  been  expected,  four-fifths  remained 
sterile.  On  the  other  hand,  over  50  per  cent 
of  the  pregnancies  occurring  after  operation 
ended  by  miscarriage  or  premature  delivery, 
whUe  of  the  few  remaining  which  progressed 
to  full  term,  even  a  larger  percentage  experi- 
enced prolonged  and  difficult  labors.  The 
cases  reported  had  all  had  a  circular  amputa- 
tion of  the  cervix,  on  an  average  of  about 
three  centimeters  of  the  cervix  above  the 
external  os  being  removed,  and  on  learning  of 
the  results  obtained.  Dr.  W.  W.  Russell  at 
once  suggested  that  the  cases  in  which  the 
cervix  had  been  repaired  by  Emmet's  method 
be  followed  up  in  order  to  afford  a  suitable 
basis  upon  which  the  two  operations  might  be 
compared  as  to  their  therapeutic  efficiency 
and  their  effects  upon  the  subsequent  marital 
history.  Accordingly,  a  circular  letter  was 
sent  to  all  the  cases  of  trachelorrhaphy  per- 
formed in  this  clinic  during  the  past  ten  years. 
The  nimfiber  of  complete  reports  received, 
although  disappointingly  small,  is  large 
enough  to  furnish  a  fair  comparison  of  the 
remote  results  of  the  two  procedures. 

POST-OPERATIVE  HiEMORRHAGE 

The  danger  of  serious  haemorrhage  after 
amputation  of  the  cervix  has  been  shown  to  be 
very  real.  The  occurrence  of  a  discomforting 
"ooze*'  after  this  operation,  requiring  the  use 
of  tight  vaginal  packs,  is  only  too  familiar.  On 
the  other  hand,  alarming  haemorrhage  is  by 
no  means  imcommon.  Of  128  cases  in  this 
clinic,  6,  or  nearly  5  per  cent,  bled  so  profusely 
at  some  time  during  the  convalescence  as  to 
necessitate  their  removal  to  the  operating 
room  for  resuture  of  the  cer\ix.  In  each  of 
these  cases  tight  vaginal  packs  had  failed  to 
control  the  haemorrhage. 

Similar  experiences  were  not  unknown  to 
the  earlier  operators  after  the  performance  of 


trachelorrhaphy,  although  such  cases  were 
very  infrequent.  Thus,  Goodell  (4)  reports 
but  three  instances  of  post-operative  haemor- 
rhage in  over  200  cases  of  trachelorrhaphy,  in 
which  it  became  necessary  to  resuture  the 
cervix  on  this  accoimt,  while  Emmet  reports 
the  same  niunber  as  occurring  among  some 
600  cases.  Severe  post-operative  haemorrhage 
in  cases  of  trachelorrhaphy  has  been  very 
unusual  in  this  clinic  and  resuture  of  the  cervix 
on  this  account  has  never  been  found  neces- 
sary, although  in  two  of  the  cases  reported 
herewith  slight  haemorrhage  occurred,  neces- 
sitating the  use  of  vaginal  packs. 

In  reporting  the  6  cases  from  this  clinic  in 
which  haemorrhage  occurred  after  amputation 
of  the  cervix,  it  was  pointed  out  that  an  added 
danger  from  this  complication  was  that  it 
might  arise  at  any  time  during  the  conva- 
lescence, and  even  weeks  after  operation,  when 
the  patient  had  passed  from  the  surgeon's 
observation.  Similar  cases  of  late  post-opera- 
tive haemorrhage  have  been  reported  as 
following  trachelorrhaphy.  Wells  (2),  par- 
ticularly, having  given  warning  of  this  danger 
in  reporting  several  cases  in  which  the  haemor- 
rhage occurred  many  days  after  operation. 

In  2  cases  of  the  series  reported,  haemor- 
rhage occurred  of  sufficient  moment  to  require 
packing  the  vagina.  In  one  case,  the  bleeding 
began  on  the  sixth  day,  and  in  the  other  on  the 
seventh.  The  haemorrhage  was  easily  con- 
trolled in  both  cases.  When  we  consider  that 
after  amputation  of  the  cervix,  serious  post- 
operative haemorrhage  occurred  in  nearly  5 
per  cent  of  the  cases,  it  would  seem  that  the 
comparative  freedom  from  this  danger  after 
trachelorrhaphy  justifies,  in  itself,  the  choice 
of  the  latter  operation  whenever  indicated. 

INFLUENCE    OF   AMPUTATION   AND   REPAIR   OF 
THE  CERVIX  ON   THE   GENERAL  HEALTH 

A  lacerated  cervix  is  more  often  than  not 
the  seat  of  a  chronic  infection.  That  the 
removal  of  such  a  focus  of  chronic  infection 
should  be  followed,  in  a  large  percentage  of 
cases,  by  a  marked  improvement  in  the  pa- 
tient's general  condition  is,  therefore,  not 
surprising.  After  amputation  of  the  cervix 
91  per  cent  of  128  cases  noticed  such  improve- 
ment.    In  13  of  these  cases,  amputation  of 
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the  cervix  was  the  only  operation  performed, 
yet  12  of  these,  or  92  per  cent,  reported  im- 
provement in  the  general  condition.  After 
trachelorrhaphy,  34  out  of  39  cases,  or  slightly 
over  87  per  cent,  reported  noticeable  improve- 
ment in  the  general  health,  a  result  which 
compares  very  favorably  with  the  amputa- 
tion cases.  It  should  be  noted,  however,  that 
in  this  clinic  trachelorrhaphy  has  only  been 
chosen  as  the  method  of  procedure  in  those 
cases  presenting  one  or  two  more  or  less  dis- 
crete lacerations  and  without  a  marked 
endocervidtis.  A  cervix  badly  infected  or 
one  showing  multiple  lacerations  has  almost 
invariably  been  amputated.  For  this  reason 
the  results  of  the  two  operations  can  not  be 
quite  fairly  contrasted  in  their  effects  upon 
the  general  health.  The  fact  remains,  how- 
ever, that  after  each  operation  about  90  per 
cent  of  the  patients  are  improved  in  general 
condition.  The  effect  of  other  operations, 
simultaneously  performed,  must  of  course  be 
taken  into  consideration  in  determining  to 
what  extent  this  improvement  is  due  to  the 
plastic  operation  on  the  cervix. 

IKFLXJENCE    OF  AMPUTATI6N  OF    THE    CERVJX 

AND    TRACHELORRHAPHY    ON   THE 

GENERAL  HEALTH 

No. 
Anmutation     of     cervix      No.    No.  Cues  No.  Cues  Cues 
^nc  or  with  perincor-  ^-es    Improved     Same       Worse 

iliapfay 80  72  6  3 

(91  %) 

Trachelorrhaphy  alone  or 
with  perineorrhaphy. . .      25  22  3  o 

.(88%) 

Amputation  of  cervix  fol- 
lowed by  abdominal 
section 48  43  2  3 

(90%) 

Trachelorrhaphy  followed 
by  abdominal  section...      14  12  2  o 

(86%) 

The  table  brings  out  one  fact  very  clearly: 
the  improvement  in  the  general  condition  fol- 
lowing either  operation  is  not  entirely  depend- 
ent upon  the  abdominal  operation  performed 
(in  most  cases  a  suspension  of  the  uterus  and 
appendectomy).  In  each  group  it  will  be 
noted  that  the  percentage  of  cases  reporting 
improvement  is  about  the  same.  Inasmuch 
as  the  plastic  operation  on  the  cervix  was  the 
only  one  common  to  all  these  cases,  the  indi- 
cation is  that  its  share  in  producing  these 


results  must  be,  at  least,  a  very  important  one. 
In  3  cases,  trachelorrhaphy  was  the  only 
operation  performed  and  each  of  these  report 
decided  improvement  in  the  general  condition. 
In  12  out  of  13  cases  in  which  amputation  of 
the  cervix  was  the  only  operation  performed, 
the  same  result  was  obtained.  Of  the  39 
cases  of  trachelorrhaphy,  5  reported  no  im- 
provement in  the  general  health.  Two  of 
these  cases  were  operated  upon  recently  while 
in  2  of  the  3  remaining  cases  a  very  small 
laceration  was  resected,  the  operation  being 
quite  atypical.  A  consideration  of  the  fore- 
going seems  to  justify  the  assertion  that  in 
properly  selected  cases  trachelorrhaphy  im- 
proves the  general  condition  of  the  patient 
quite  as  markedly  as  amputation  of  the  cervix. 

LEUCORRHCEA 

Leucorrhoea  is  the  most  common  and  fre- 
quently  the  most  distressing  symptom  of 
cervical  disease.  Of  the  167  patients  requir- 
ing either  amputation  or  repair  of  an  infected 
or  lacerated  cervix,  85  per  cent  complained  of 
a  vaginal  discharge  varying  in  severity  from 
the  slight  but  constant  non-irritant  leucor- 
rhoea to  the  profuse,  foul,  irritating  discharge 
so  often  the  result  of  a  badly  infected  cervix, 
and  in  some  instances  sufficiently  severe  as  to 
render  the  patient  practically  incapacitated. 
In  this  latter  group,  as  has  been  indicated 
above,  the  cervix  presenting  a  marked  grade 
of  endocervidtis  has  almost  invariably  been 
amputated,  the  simpler  operation  of  trachelor- 
rhaphy being  reserved  for  cases  showing  one 
or  two  discrete  lacerations,  with  only  a  low 
grade  endocervidtis.  The  results  obtained 
in  this  group  of  142  cases,  contrasting  the 
effidency  of  amputation  of  the  cervix  and 
trachelorrhaphy  in  combating  leucorrhoea  of 
cervical  origin,  demonstrates  the  necessity  for 
a  thorough  consideration  of  these  indications 
before  proceeding  with  either  operation. 

INFLUENCE  OF  AMPUTATION  OF  CERVIX  AND 
TRACHELORRHAPHY   ON   LEUCORRHOEA 

I/eucorrhcea     before  Cervix  Trtchdorrhaphy 

operation 109  cases  33  cases 

Cured 68cases=62.5%  14  cases ■"42.3% 

Improved 33  cases»3o   %  14  case8=42.3% 

No  change 8cases=  7.3%     scases  =  is.5% 

Worse lease  o 
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It  will  be  seen  that  in  over  92  per  cent  of 
the  cases,  the  discharge  either  disappeared 
entirely  (62.5  per  cent)  or  was  noticeably 
diminished  in  amount  (30  per  cent)  after 
amputation  of  the  cervix.  In  these  cases  the 
cervix  was  usually  the  seat  of  a  chronic 
endocervidtis  of  relatively  high  grade  and  the 
leucorrhoea  proportionately  profuse.  Con- 
trast now  the  results  obtained  in  this  respect 
by  trachelorrhaphy,  remembering  that  in  this 
group  the  endocervidtis  present  was  usually 
but  slight  and  the  leucorrhoea  a  relatively 
imimportant  symptom.  It  will  be  noticed 
that  the  percentage  of  cases  cured  is  much 
lower  (42  per  cent  as  compared  with  62  per 
cent)  and  that  the  percentage  of  cases  in 
which  the  operation  had  no  effect  whatever  on 
the  leucorrhoea  is  more  than  twice  as  high.  In 
5  cases  after  trachelorrhaphy,  the  discharge 
present  before  operation  remained  unchanged 
afterward.  In  2  of  these  cases  a  very  small 
laceration  was  resected  by  an  atypical  pro- 
cedure, these  2  cases  being  among  the  five 
who  also  reported  no  improvement  in  the 
general  condition  after  operation,  a  rather 
significant  coinddence.  In  one  other  case  the 
abdomen  was  first  opened  and  the  left  tube 
and  ovary  removed  for  a  chronic  inflammatory 
condition  probably  of  gonorrhoeal  origin.  It 
being  found  imnecessary  to  drain,  the  cervix 
was  then  repaired  and  the  perineum  restored. 
Inasmuch  as  this  patient  had  had  an  infection 
severe  enough  to  require  a  laparotomy,  it  is 
.probable  that  a  marked  endocervidtis  also 
existed  at  the  time  of  operation,  and  the  cervix 
should  probably  have  been  amputated. 

Any  operative  procedure  on  the  cervix,  in 
the  presence  of  a  chronic  endocervidtis,  tends 
to  enliven  such  an  infection  temporarily.  The 
earlier  operators  and  espedally  Emmet  (i), 
recognizing  this  fact,  laid  great  stress  upon  the 
importance  of  preUminary  treatment  calcu- 
lated  to  reduce  the  endocervidtis  present, 
before  operating  for  the  laceration.  The 
patients  were  often  subjected  to  months  of 
douching  and  local  treatment  before  an  opera- 
tion for  the  dosure  of  the  laceration  would  be 
attempted.  Van  de  Warker  (5)  was  the  first 
to  dispense  with  all  this  troublesome  prelim- 
inary treatment,  believing  that  the  dosure  of 
the  laceration  rendered  the  infection  present 


more  amenable  to  treatment.  That  even  a 
latent  endocervidtis  is  made  temporarily 
active  by  dther  amputation  of  the  cervix  or 
trachelorrhaphy  is  well  evidenced  by  the  fact 
that  almost  without  exception  the  167  cases 
reported  here  left  the  hospital  with  a  more 
or  less  profuse  vaginal  discharge,  which 
continued  for  an  average  of  about  two  months. 
For  this  reason  it  has  been  customary  in  this 
clinic  to  start  warm  vaginal  douches  about 
the  ninth  or  tenth  day  after  either  operation, 
and  on  leaving  the  hospital  to  advise  thdr 
daily  use  as  long  as  the  discharge  continues. 
OccasionaUy  this  post-operative  leucorrhoea 
will  endure  for  a  long  time.  In  3  cases,  after 
amputation  of  the  cervix  the  discharge  con- 
tinued for  more  than  two  years  and  then 
ceased  entirely  in  2  cases,  and  imderwent 
marked  improvement  in  the  other.  Ampu- 
tation of  the  cervix  is  then  an  excellent  means 
of  treating  intractible  cases  of  endocervidtis, 
the  results  of  this  procedure  as  regards  this 
particular  consideration  being  excellent  in 
over  90  per  cent  of  the  cases.  On  the  other 
hand  it  is  difficult  to  imagine  how  trachelor- 
rhaphy could  have  any  effect  on  a  chronic 
endocervidtis  other  than  to  render  it  more 
amenable  to  treatment,  as  indicated  by  Van 
de  Warker.  When  we  contrast  the  effect  of 
amputation  of  the  cervix  and  trachelorrhaphy 
as  to  their  effidency  regarding  the  cure  of 
leucorrhoea  of  cervical  origin,  at  least  one 
important  fact  is  made  clear:  Although  the 
repair  of  a  lacerated  cervix  may  render  a  mild 
grade  of  endocervidtis  more  amenable  to 
treatment,  trachelorrhaphy  can  not  be  con- 
sidered as  having  any  direct  effect  upon  the 
infection  present,  other  than  to  enliven  it,  and 
that  the  presence  of  a  marked  endocervidtis 
should  therefore  be  considered  as  a  contra- 
indication to  its  employment. 

THE  EFFECT  OF  AMPUTATION  OF  THE  CERVIX 
AND    TRACHELORRHAPHY  ON   DYSMENORRHCEA 

It  is  generally  recognized  that  the  occur- 
rence of  dysmenorrhoea  in  multiparas  is  rather 
xmusual,  yet  of  148  cases  of  laceration  of  the 
cervix  treated  by  amputation  or  trachelor- 
rhaphy in  this  clinic,  only  30  cases,  or  about 
20  per  cent,  were  entirely  free  from  menstrual 
pain  before  operation.     Many  comments  as 
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to  the  rdle  of  cervical  laceration  in  the  etiology 
of  dysmenorrhoea,  "pelvic  neuralgia,"  etc., 
can  be  found  in  the  earlier  literature,  follow- 
ing Emmet's  announcement  of  the  importance 
of  this  lesion,  but  no  attempt  to  explain  the 
mechanism  of  this  relationship  is  made.  That 
some  relationship  actually  exists,  however, 
seems  very  probable  from  a  consideration  of 
the  results  obtained  in  these  cases.  As  when 
considering  the  effect  of  the  operation  as 
regards  the  general  condition  of  the  patient, 
it  is  necessary,  again,  to  note  the  influence  of 
any  other  operation  simidtaneously  per- 
formed, in  producing  a  reduction  in  menstrual 
pain  following  operation.  Accordingly,  the 
cases  have  been  divided  into  two  groups, 
the  first  comprising  those  cases  in  which  the 
plastic  operation  on  the  cervix  was  done 
alone,  or  in  combination  with  the  restoration 
of  a  relaxed  vaginal  outlet,  and  the  second 
including  those  cases  in  which  the  abdomen 
was  opened.  The  results  are  summarized  in 
the  following  table : 


INFLUENCE   OF  PLASTIC   OPERATIONS   ON  THE 

LACERATED   CERVIX   IN   THE   REDUCTION 

OP   MENSTRUAL   PAIN 

GROtJP  I. 

A.  Amputatwn  of  Cervix  Alone,  or  with  Perineorrhaphy 

Dvsmenorrhoea  before  operation 55  cases 

After  operation  — 

Less  pain 39  cases,  or  53% 

More  pain 5  cases,  or   g% 

No  change 21  cases,  or  38% 

B.  Trachelorrhaphy  Alone,  or  with  Perineorrhaphy 

Dysmenorrhcea  before  operation 15  cases 

After  operation  — 

Less  pain 12  cases,  or  So% 

More  pain i  case,  or    7% 

No  change 2  cases,  or  13% 

Group  XL 

A.  Amputaiion  oj  Cervix  wUh  Laparotomy 

D3rsmenorrhGea  before  operation 37  cases 

After  operation  — 

Less  pain 25  cases,  or  68% 

More  pain 6  cases,  or  16% 

No  change 6  cases,  or  16% 

B.  Trachelorrhaphy  with  Laparotomy. 

Dysmenorrhcea  before  operation 11  cases 

After  operation  — 

Less  pain 7  cases,  or  64% 

More  pain 2  cases,  or  18% 

No  change 2  cases,  or  18% 

The  following  facts  are  brought  out  by  the 
above  table: 


1.  Of  148  cases  of  lacerated  cervix,  118,  or 
80  per  cent,  had  dysmenorrhcea  before  opera- 
tion. 

2.  In  62  per  cent  of  these  cases  there  was 
noticeable  reduction  in  menstrual  pain  follow- 
ing operation. 

3.  Of  70  cases  in  Group  I,  41  cases,  or  59 
per  cent,  had  less  menstrual  pain  following 
operation. 

4.  Of  48  cases  in  Group  II,  32  cases,  or  67 
per  cent  had  less  menstrual  pain  following 
operation. 

5.  Following  amputation  of  the  cervix,  in 
59  per  cent  of  the  92  cases  having  menstrual 
pain  before  operation,  the  dysmenorrhcea  was 
cured  or  improved. 

6.  Following  trachelorrhaphy,  in  70  per 
cent  of  the  19  cases  having  menstrual  pain 
before  operation,  the  dysmenorrhcea  was 
cured  or  improved. 

In  48  of  these  cases  (Group  II)  the  abdomen 
was  opened.  To  what  extent,  then,  must  this 
reduction  in  menstrual  pain  be  ascribed  to  the 
abdominal  operation,  simultaneously  per- 
formed? The  question  is  answered  in  part  by 
the  table  above,  and  quite  fully  in  combina- 
tion with  the  table  to  follow. 

ABDOMINAL  OPERATIONS  IN  GROUP  H 

A.  Amputa-   B.  Tra- 
tion  Cervix     chelor- 
rhaphy 
Suspension  of  uterus  and  appen- 
dectomy      39  cases         8  cases 

Removal  of  one  tube  and  ovary . .       2  cases  i  case 

Ligation  of  tubes 2  cases  i  case 

Herniotomy i  case 

Cholecystostomy i  case 

Myomectomy 3  cases 

It  will  be  seen  that  in  37  of  the  48  cases  a 
suspension  of  the  uterus  and  appendectomy 
were  done,  which  might  easily  account  for  the 
reduction  of  menstrual  pain  in  these  cases. 
The  same  may  be  said  of  the  three  instances 
in  which  the  adenexa  on  one  side  were  removed 
for  chronic  inflammatory  disease,  and  like- 
wise might  possibly  also  apply  to  the  three 
cases  m  which  a  myomectomy  was  performed. 
In  43  of  the  48  cases  in  Group  II,  then,  any 
reduction  in  menstrual  pain  following  opera- 
tion could  not  be  justly  ascribed  to  the 
operation  on  the  cervix.  Not  so,  however, 
with  Group  I.    Here  59  per  cent  of  the  70 
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cases  noted  a  reduction  in  menstrual  pain  — 
a  result  which  could  only  be  due  to  the  plastic 
operation  on  the  cervix.  In  8  cases,  amputa- 
tion of  the  cervix  was  the  only  operation  per- 
formed. Four  of  these  cases  noticed  marked 
reduction  in  menstrual  pain  after  operation 
while  the  other  four  noticed  no  change.  In  3 
cases,  trachelorrhaphy  was  the  only  operation 
performed.  Each  of  these  cases  noticed  a 
decided  decrease  in  menstrual  pain. 

The  conclusion  seems  inevitable,  that 
laceration  of  the  cervix  bears  some  definite 
relationship  to  dysmenorrhoea  in  multipara, 
when  we  consider  that  62  per  cent  of  118  cases 
of  lacerated  cervix,  suflfering  with  varying 
degrees  of  menstrual  pain  before  operation, 
were  entirely  relieved  or  improved  by  ampu- 
tation of  the  cervix  or  trachelorrhaphy.  The 
results  of  one  operation  are  about  as  good  as 
the  other  in  this  respect. 

INFLUENCE  OF  AMPUTATION  OF  THE  CERVIX 
AND  TRACHELORRHAPHY  REGARDING  THE 
SUBSEQUENT  FERTILITY   OF   THE   PATIENT 

The  question  of  the  influence  of  plastic 
operations  upon  the  uterine  cervix  as  regards 
the  fertility  of  the  patient  has  naturally  been 
considered  under  two  distinct  heads:  First, 
that  group  of  cases  in  which  the  operation  is 
imdertaken  primarily  with  the  idea  of  reliev- 
ing a  condition  of  sterility;  and,  secondly, 
those  cases  demanding  surgical  interference 
for  disease  of  the  cervix,  most  of  these  women 
being  multiparas  and  the  question  of  post- 
operative fertility  being  of  secondary  rather 
than  of  primary  importance.  The  first  group 
has  received  much  attention  in  the  literature, 
notably  through  the  work  of  Sims  (3), 
Champetier  de  Ribes,  Simpson,  Scanzoni, 
Pozzi  (6),  Guibout  (7),  La  Torre  (8),  Mori- 
sani  (9),  Mangin  (10),  Duponnois  (11),  Pesch- 
er  (12),  Dol6ris  (13),  etc.,  —  and  all  seem 
agreed  that  amputation  of  the  cervix  in  cases 
of  sterility  due  to  such  mechanical  causes  as 
hypertrophic  elongation,  bring  very  fair 
results.  The  question  of  the  subsequent 
fertility  of  those  patients  coming  to  operation 
primarily  for  disease  of  the  cervix  has  been 
practically  neglected,  however,  most  of  the 
scant  literature  that  has  appeared  being  very 
unreliable  on  account  of  the  faulty,  or  entire 


lack  of,  classification  of  the  cases  presented. 
In  the  following  report,  167  cases  are  con- 
sidered in  which  the  full  marital  history  fol- 
lowing operation  was  obtained.  The  cases 
are  divided  into  two  classes  on  the  following 
basis : 

Class  A.  Married  women  under  40  years 
of  age  at  the  time  of  operation  who  are 
menstruating  regularly  now. 

Class  B.  (i)  Women  over  40  years  of  age 
at  the  time  of  operation.  (2)  Cases  who  have 
passed  or  are  at  present  in  the  climacteric. 
(3)  Cases  of  double  salpingectomy  or  other 
operation  making  subsequent  pregnancy  im- 
possible or  very  unlikely.  The  cases  of 
amputation  of  the  cervix,  128  in  number, 
have  been  previously  reported  on  a  basis  of 
this  classification.  It  was  found  that  of  the 
72  cases  in  Class  A,  women  in  whom  the 
occurrence  of  pregnancy  would  naturally  be 
expected,  but  14  cases,  or  19.4  per  cent, 
reported  fertility  following  amputation  of  the 
cervix.  In  other  words,  although  every  one  of 
these  72  women  had  borne  one  or  more 
children  before  operation,  over  four-fifths 
of  them  have  remained  sterile  since.  Of  the 
39  cases  in  which  the  cervix  was  repaired  by 
Emmet's  method,  29  fall  into  Class  A  of  this 
classification.  Of  this  number,  11  cases  or 
38  per  cent  have  become  pregnant  since 
operation.  According  to  these  results,  fer- 
tility after  trachelorrhaphy  is  just  twice  as 
frequent  as  after  amputation  of  the  cervix. 
The  following  tabulation  is  interesting  in  this 
respect. 

FERTILITY   AFTER  AMPUTATION   OF   CERVIX 

No.  Cases  Av.  Age  at 

Qass  A  Time  of  Op. 

72  cases  30  yrs.  5  mos. 

Fertility  reported 14  cases  =  19.4%        28  yrs.  4  mos. 

Sterility  reported 58  cases =80.6%        32  yrs.  6  mos. 

FERTILITY  AFTER   TRACHELORRHAPHY 

No.  Cases  Av.  Age  at 

Class  A  Time  of  Op. 

29  cases  31  yrs.  2  mos. 

Fertility  reported 11  cases =38%  31  yrs.  5  mos. 

Sterility  reported 18  cases =62%  31  yrs. 

It  is  evident  that  the  age  of  the  patients 
in  this  series  of  cases  offers  no  explanation  of 
the  results  obtained.  Why,  then,  should  the 
occurrence  of  pregnancy  be  relatively  twice 
as  frequent  after  trachelorrhaphy  as   after 
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amputation  of  the  cervix?  Any  plastic  opera- 
tion on  the  cervix  necessarily  results  in  the 
formation  of  a  cicatrix,  the  extent  of  which  is 
dependent  upon  the  type  of  operation  done 
and  the  manner  in  which  healing  follows;  i.e., 
by  primary  union  or  by  granulation.  After 
amputation  of  the  cervix,  the  cicatrix  resulting 
occupies  a  plane  p)erpendicular  to  the  long 
axis  of  the  cervix  and  must  contract,  from  all 
directions,  toward  the  cervical  canal.  This 
sphincter-like  action  of  the  contracting  cica- 
trix may  cause  a  complete  closure  of  the 
cervical  canal  with  retention  of  menstrual 
blood  and  hsmatometra.  Several  such  cases 
have  been  reported  and  one  example  was  seen 
in  this  clinic  a  few  months  ago.  The  occasion- 
al occurrence  of  extreme  cases,  such  as  these, 
indicates  the  possibility  that  the  same  process 
may  occur  to  a  lesser  degree,  in  a  large  number 
of  cases,  there  being  developed  a  stenosis  of 
the  cervical  canal,  which  though  insufficient 
to  cause  haematometra,  might  render  impreg- 
nation very  unlikely.  Considerable  support 
is  aflForded  such  an  assumption  by  the  cases 
of  amputation  of  the  cervix  reported.  Of  the 
14  cases  reporting  fertility  after  this  opera- 
tion, 10  had  two  or  more  pregnancies.  This 
result,  taken  into  account  with  the  fact  that 
80  per  cent  of  Class  A  reported  steriUty, 
would  indicate  that  cervical  stenosis  is  of 
frequent  occurrence  in  the  sterile  group,  for 
if  fertilization  should  ensue,  in  spite  of  the 
stenosis,  the  delivery  following,  even  though 
premature,  would  dilate  the  cervical  canal 
sufficiently  to  render  a  second  pregnancy 
much  more  likely  of  occurrence.  We  would 
expect,  then,  a  high  percentage  of  sterile 
women  and  repeated  pregnancies  in  the 
fertile  group — ^precisely  tie  results  obtained. 

Considerably  more  attention  has  been  paid 
to  the  question  of  fertility  following  the  opera- 
tion of  trachelorrhaphy  than  amputation  of 
the  cervix.  During  the  twenty  years  follow- 
ing the  introduction  of  Enunet's  operation 
occasional  conmient  has  been  made,  the 
question  at  one  time  being  the  subject  of  a 
very  caustic  debate  between  Murphy  (14)  of 
Washington  and  Van  de  Warker  (5)  of 
Syracuse.  Goodell  (4),  after  operating  on  169 
cases,  reported  that  he  had  heard  of  but  7 
pregnancies  following,  and  agreed  with  Mur- 


phy that  sterility  usually  follows  the  opera- 
tion of  trachelorrhaphy.  As  no  attempt  was 
made  to  classify  these  cases,  the  results  mean 
very  little,  and  as  has  been  previously  indicat- 
ed, almost  all  of  the  reports  that  have  ap- 
peared bearing  on  this  question  are  practically 
worthless,  as  no  idea  is  given  of  the  percentage 
of  fertility  in  that  group  of  cases,  in  which 
pregnancy  might  naturally  be  expected  to 
follow.  This  is  well  illustrated  in  the  follow  ing 
tabulation  which  embodies  the  results  of  most 
of  the  reports  which  have  appeared. 

FERTILITY  AFTER  TRACHELORRHAPHY 

Emmet  (i)     Operated  upon  600  cases;  knew  of  "/nany" 

pregnancies. 
Thomas  (15)  Operated  upon  102  cases;  knew  of  "many" 

pregnancies. 
Sutton  (16)    Operated  upon    60  cases;  knew  of  "some" 

pregnancies. 
Lusk  (22)       Operated  upon  300  cases;    knew  of  "fre- 
quent"   preg- 
nancies. 
Skene  (23)      Operated  upon  300  cases;  knew  of  "many" 

pregnancies. 
Goodell  (4)     Operated  upon  169  cases;  knew  of    7  preg- 
nancies. 
Mund6  (17}  Operated  upon  137  cases;  knew  of    13  preg- 
nancies. 
Jackson  (18)  Operated  upon  118  cases;  knew  of    9  preg- 
nancies. 
Lee  (19)         Operated  upon  100  cases;  knew  of  12  preg- 
nancies. 
Mann  (20)     Operated  upon    50  cases;  knew  of    4  preg- 
nancies. 
Wilson  (21)    Operated  upon  100  cases;  knew  of    4  preg- 
nancies. 
Baer  (25)  heard  from  21  cases;    6  became  preg- 

nant. 
Montgomery  (45)  heard  from  30  cases;    5  became  preg- 
nant. 
Beates  (46)  heard  from  23  cases;    2  became  preg- 

nant. 
Ill  (47)  heard  from  44  cases;  12  became  preg- 

nant. 
Van  de  Warker  (5)  heard  from  31  cases;    9  became  preg- 
nant 
Janvrin  (44)  heard  from  15  cases;    3  became  preg- 

nant. 
Johnson  (48)  heard  from  16  cases;    3  became  preg- 

nant. 
Richardson  (39)      heard  from  17  cases;    3  became  preg- 
nant. 

A  number  of  authors,  more  notably  Good- 
ell (4),  Murphy  (14),  and  Gehrung  (24) 
concluded  that  sterility  follows  the  operation 
as  a  general  rule  and  attributed  this  sterility 
to  the  operation  itself.  Baer  (25),  although 
agreeing  that  sterility  ordinarily  follows, 
attributed  it  not  to  the  operation  but  to  the 
inflammatory  condition  of  the  cervix  accom- 
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panying  laceration  and  upon  which  the  opera- 
tion has  no  eflfect.  Wells  (2),  however,  in 
1884,  seems  to  voice  the  general  consensus  of 
opinion  at  that  time.  He  writes,  "When  we 
take  into  consideration  the  number  of  abor- 
tions, the  tendency  to  which  all  admit  to  be 
much  increased  by  the  lacerated  and  irritable 
state  of  the  cervix,  it  is  obvious  that  the 
operation  materially  swells  the  nimiber  of 
births  at  term,  not  only  by  enlarging  the 
number  of  conceptions  but  also  by  lessening 
the  number  of  abortions,  so  that  we  may 
safely  say  that  Emmet's  operation  increases 
the  fertility  of  those  on  whom  it  is  performed." 
It  has  been  pointed  out  that  the  cicatrix 
following  an  amputation  of  the  cervix  occu- 
pies a  plane  perpendicular  to  the  long  axis 
of  the  cervix,  and  in  contracting  must  narrow 
the  cervical  canal  to  some  extent.  The  scar 
left  by  a  trachelorrhaphy  is  rather  linear  than 
broad  and  occupies  a  position  parallel  with 
the  long  axis  of  the  cervix.  In  contracting, 
it  is  inconceivable  how  such  a  cicatrix  could 
narrow  the  cervical  canal.  Granting  that 
sterility  following  a  plastic  operation  on  the 
cervix  is  due  usually  to  a  stenosis  of  the 
cervical  canal,  the  relatively  greater  fertility 
of  the  patients  after  trachelorrhaphy  than 
after  amputation  finds  an  easy  explanation  in 
the  extent  and  situation  of  the  scar  tissue  left 
by  the  operation.  At  any  rate,  it  is  safe  to 
conclude  that  fertility  is  much  more  likely  to 
follow  trachelorrhaphy  than  amputation  of 
the  cervix. 

THE  COURSE  OF  PREGNANCY  AFTER  AMPUTATION 
OF  THE  CERVIX  AND  TRACHELORRHAPHY 

Audebert  (26)  and  De  Koninck  (27)  have 
insisted  that  amputation  of  the  cervix  ex- 
ercises a  marked  influence  on  the  course  of 
subsequent  pregnancies  by  causing  very 
frequent  abortion  and  premature  delivery. 
Bemheim  (28),  reporting  49  cases,  concluded 
that  this  is  not  true,  but  his  evidence  is  over- 
weighed  by  the  work  of  Pescher  (12),  Pedobe- 
doff  (29),  Guibout  (7),  Ducasse  (30)  and 
numerous  others  who  have  noticed  this 
tendency  to  abortion  following  the  operation. 
The  comments  to  be  found  in  the  literature 
regarding  the  effect  of  trachelorrhaphy  on  the 
course  of  pregnancy  are  few  but  uniformly 


favorable,  the  general  opinion  being  that  the 
operation  decreases  the  frequency  of  abortion. 
In  the  following  table,  the  influence  of 
amputation  of  the  cervix  and  trachelorrhaphy 
on  the  relative  frequency  of  abortion  before 
and  after  operation  is  shown,  and  demon- 
strates the  superiority  of  the  latter  operation 
in  this  regard. 

COURSE  OF  PREGNANCY  AFTER  AMPUTATION 

OF  CERVIX 

14  CASES 

Before  operation,  52  pregnancies 

Delivery  at  term 39»  or  75% 

Interrupted  before  term 13,  or  25% 

After  operation,  32  pregnancies 

Delivery  at  term 14,  or  45% 

Interrupted  before  term i7i  or  55% 

Now  pregnant i 

COURSE  OF  PREGNANCY  AFTER 
TRACHELORRHAPHY 

II   CASES 

Before  operation,  73  pregnancies 

Delivery  at  term 54i  or  74% 

Interrupted  before  term i9i  or  267^ . 

After  operation,  29  pregnancies 

Delivery  at  term 21,  or  72% 

Interrupted  before  term 8,  or  28% 

Now  pregnant i 

It  will  be  seen  that  in  each  group  of  cases, 
25  per  cent  of  the  pregnancies  occurring 
before  operation  ended  before  term,  this 
frequency  possibly  being  attributable  to  the 
lacerated  condition  of  the  cervix.  After 
operation,  however,  the  frequency  of  abortion 
differs  widely  according  to  the  type  of  opera- 
tion performed.  Af.ter  amputation  of  the 
cervix,  the  liability  to  abortion  is  more  than 
doubled  while  trachelorrhaphy  has  no  effect 
upon  the  course  of  subsequent  pregnancy. 

Taking  the  cases  singly,  a  number  of 
interesting  observations  can  be  made  corrobo- 
rating the  above  conclusion: 

PREGNANCIES     AFTER    AMPUTATION     OF     THE 

CERVIX 
Delivery 


at  tcnn 

Case  I o 

Case  II o 

Casein o 

Case  IV 3 

Case  V o 

Case  VI o 


Pennature 

deliveriM  Abortkm^ 

O  I 

0  I 

1  (8tb  mo.)  o 

0  I 

1  (7th  mo.)  o 
z  (8th  mo.)  2 


Case  VII I  (now  preg- 
nant) o  o 
>  Including  terminatkMi  of  pregnancy  up  to  6yi  months. 
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Case  VIII...  o  2    (7th  mo.  & 

8th  mo.)  o 

Case  DC 2  i  (6^  mos.)  o 

CaseX 2  o  3 

CaseXI I  o  i 

Case  XII 2  o  o 

Case  XIII ...  2  o  o 

Case  XIV...  i  o  2 

14-45%  6-19%  11-36% 

PREGNANCIES    AFTER    TRACHELORRHAPHY 

Ddivoy  PennAture 

at  terin  delivcfiet  Abortion^ 

Case  1 4  o  3 

Case  II I  o  o 

Case  III 201 

Case  rV 3  o  o 

Case  V 2  o  i 

Case  VI 100 

Case  VII. ...  3  o  2 

CaseVm...  100 

Case  DC 301 

Case  X I  o  o 

Case  XI o  (now  preg- 
nant) o  o 

21-72%  o  8-28% 

In  the  first  place,  the  relatively  low  per- 
centage of  fnU  term  deliveries  after  amputa- 
tion of  the  cervix  is  apparent.  Perhaps  the 
most  striking  fact  in  the  table,  however,  is  the 
frequency  with  which  premature  delivery 
from  the  sixth  to  eighth  month  occurs  after 
amputation  of  the  cervix.  In  six  instances 
out  of  31,  or  in  about  19  per  cent  of  the  preg- 
nancies, premature  delivery  ensued,  and  in 
case  8,  the  only  two  pregnancies  occurring 
after  operation  terminated  by  premature 
delivery,  one  at  the  seventh  and  one  at  the 
eighth  month.  On  the  other  hand,  not  one 
of  the  29  pregnancies  occurring  after  trache- 
lorrhaphy ended  by  premature  delivery.  Aside 
from  the  relatively  greater  frequency  of 
abortion  after  amputation  of  the  cervix,  as 
compared  with  trachelorrhaphy,  it  is  likewise 
of  considerable  interest  to  note  that  of  the  14 
cases  in  the  first  group  (amputation  of  the 
cervix),  only  three  cases,  VII,  XII  and  XIII, 
carried  each  pregnancy  to  full  term,  while 
after  trachelorrhaphy,  in  5  of  the  11  cases, 
n,  IV,  VI,  yin  and  X,  each  pregnancy 
progressed  to  full  term.  It  is  evident  that 
after  amputation  of  the  cervix,  prema- 
ture delivery  is  frequent  as  well  as  abortion, 
and  that  this  objection  does  not  apply  to 
trachelorrhaphy. 

'Tnrlnrting  tenninatkm  of  prcgnuicy  op  to  6^  months. 


THE  CHARACTER  OF  LABOR  AFTER  AMPUTATION 
OF  THE  CERVIX  AND  TRACHELORRHAPHY 

Post-operative  cicatricial  rigidity  of  the 
cervix  has  long  been  recognized  as  a  cause  of 
dystocia.  Before  the  introduction  of  a  plastic 
amputation  of  the  cervix  by  Sims  (3)  in  1861, 
the  occurrence  of  dystocia,  in  the  occasional 
pregnancy  following  the  crude  procedures 
then  in  use,  must  have  been  almost  invariable. 
With  the  use  of  plastic  methods  of  amputa- 
tion, seeming  primary  union  of  the  tissues, 
many  authors  claim  that  dystocia  due  to 
cicatricial  rigidity  has  become  almost  un- 
known. Among  these  may  be  mentioned 
Pozzi  (6),  Pichevin  (31),  Dol6ris  (13),  Bern- 
heim  (28),  Morisani  (9),  Ducasse  (30)  and 
Chalieux-Vivie  (32).  On  the  other  hand, 
Guibout  (7),  Audebert  (26),  De  Koninck  (27), 
Lepage  (33),  Toledo  (34),  Martm  (35),  and 
many  others  have  shown  that  dystocia  after 
amputation  of  the  cervix  is  not  only  of  fre- 
quent occurrence  but  that  it  may  reach  any 
extreme,  even  causing  rupture  of  the  uterus. 

After  trachelorrhaphy,  dystocia  has  evi- 
dently but  seldom  been  met  with,  for  refer- 
ences to  its  occurrence  are  very  scarce.  Mur- 
phy (14),  who  could  find  nothing  to  recom- 
mend the  operation,  concluded  (from  11 
cases  collected  from  literature)  that  the  char- 
acter of  labor  is  unusually  severe  and  pro- 
tracted. In  this  opinion,  however,  he  is  quite 
alone.  Goodell  (4),  Mimd6  (17),  Hanks  (36), 
Lee  (19),  Githens  (37),  Ford  (38),  Jackson 
(18),  Mann  (20),  Lusk  (23),  Wilson  (21), 
Richardson  (39),  Skene  (23),  Jenks  (40),  and 
Scott  (41)  have  all  expressed  themselves  to 
the  effect  that  trachelorrhaphy  is  without  in- 
fluence upon  the  character  of  subsequent  par- 
turition. A  study  of  the  cases  from  this  clinic 
seems  to  corroborate  the  general  consensus  of 
opinion  regarding  the  influence  of  both  ampu- 
tation of  the  cervix  and  trachelorrhaphy  in 
this  respect. 

DELIVERY    OF    THE    FIRST    CHILD    AFTER 
AMPUTATION  OF  THE  CERVIX 


Character  of  first  labor 
after  operation 


Before      Age> 
opemlko     yn. 

Case  IV       para  II       27    Difficult  labor,  full  term 
Case  V         para  VIII  36    Premature  delivery  7th  mo. 

Difficult  labor 

>  At  the  time  of  the  fint  delivery  following  operation. 
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Case  VI  para  II  26 

Case  VII  para  I  28 

Case  VIII  para  V  37 

Case  IX  para  I  32 

Case  X  para  II  27 

Case  XI  para  V  29 

Case  XII  para  I  37 

Case  XIII  para  III  35 

Case  XIV  para  II  26 


Premature  delivery  8th  mo. 

Easy  labor 
Difficult  labor,  full  term 
Premature  delivery  8th  mo. 

Easy  labor 
Difficult  labor,  full  term 
Easy  labor,  f uU  term 
Easy  labor,  full  term 
Difficult  labor,  full  term 
Difficult  labor,  full  term 
Difficult  labor,  full  term 


Case  I 

Case  II 
Casein 
CaselV 
CaseV 
Case  VI 
Case  VII 
Case  VIII 
Case  IX 
Case  X 
Case  XI 


Before 
operation 

para  I 


Aget 
yrs. 

22 


DELIVERY    OF    THE    FIRST    CHILD    AFTER 

TRACHELORRHAPHY 

Character  of  fint  labor 
after  operaUon 

Prolonged  18  hours. 

Full  term 
Easy  labor.  Full  term 
Difficult  labor.  Full  term 
Easy  labor.  Full  term 
Easy  labor.  Full  term 
Easy  labor.  Full  term 
Easy  labor.  Full  term 
Easy  labor.  Full  term 
Easy  labor.  Full  term 
Easy  labor.  Full  term 
Now  pregnant  (7  mos.) 


para  IV  42 

para  VII  37 

para  VIII  34 

para  VII  40 

para  IV  33 

para  VII  41 

para  VII  37 

para  I   ^  32 

para  II  23 
para  VI 


A  glance  at  the  above  tabulation  is  sufficient 
to  offer  convincing  evidence  of  the  great 
difference  in  the  character  of  the  first  labor 
after  the  two  operations.  Following  amputa- 
tion of  the  cervix,  the  first  labor  was  difficult 
in  7  of  the  11  cases,  in  one  instance  (Case  V), 
the  delivery  of  a  seven  month's  child  being 
attended  with  considerable  dystocia.  In 
striking  contrast  to  this  result  is  the  fact  that 
8  of  the  ID  cases  of  full-term  pregnancy  fol- 
lowing trachelorrhaphy  had  easy  labors.  In 
only  one  case  was  labor  difficult,  and  in  one 
other,  prolonged  to  18  hours.  Reamy  (42) 
attended  6  of  his  cases  at  the  first  labor  after 
trachelorrhaphy.  In  2  cases,  dilatation  of  the 
cervix  was  rather  slow,  but  each  of  15  other 
cases  heard  from  had  normal  labors.  Hanks 
(36),  Githens  (37),  Ford  (38),  Jackson  (18), 
Mann  (20),  Wilson  (21),  Lee  (19),  Richardson 
(39),  Harrison  (43),  and  Janvrin  (44)  have 
repK>rted  a  total  of  34  cases  seen  in  labor  some 
time  after  trachelorrhaphy,  in  29  of  which 
labor  was  normal,  parturition  in  the  remaining 
5  cases  being  described  as  difficult  or  pro- 
longed. 

The  question  of  relaceration  of  the  cervix 
during  the  first  labor  after  operation  has  been 
the  subject  of  considerable  discussion.  In 
only  one  of  Reamy's  cases  was  the  cervix 

>At  the  time  of  the  fint  deliveiy  foUowing  operation. 


relacerated.  Munde  reported  relaceration  in 
about  20  per  cent  of  his  cases.  Wells,  report- 
ing 77  cases  of  trachelorrhaphy  collected  from 
the  literature,  found  that  in  62  cases,  or  80 
per  cent,  the  cervix  was  not  lacerated  during 
the  first  labor  after  operation,  while  of  the 
remaining  15  cases,  8  were  but  slightly 
lacerated.  Unfortunately,  a  reliable  report 
on  the  cases  from  this  clinic,  regarding  this 
point,  could  not  be  obtained. 

Whether  relaceration  of  the  cervix  occurs 
commonly  or  not,  we  may  at  least  safely 
conclude  that  dystocia,  due  to  cicatricial 
rigidity  of  the  cervix,  is  common  after  ampu- 
tation, while  following  trachelorrhaphy,  is 
imusual. 

I  wish  to  express  my  thanks  to  Dr.  Howard 
A.  Kelly,  from  whose  clinic  in  the  Johns 
Hopkins  Hospital  these  cases  are  reported, 
and  to  Dr.  Wm.  W.  Russell,  my  gratitude  for 
his  interest  in  the  work  and  the  many  valua- 
ble suggestions  he  has  offered. 

CONCLUSIONS 

1.  The  presence  of  a  marked  endocervidtis 
should  be  considered  as  a  contra-indication  to 
the  performance  of  trachelorrhaphy. 

2.  Although  serious  post-operative  haemor- 
rhage is  not  infrequent  after  amputation  of 
the  cervix  (5  per  cent),  this  accident  is  very 
imcommon  after  trachelorrhaphy. 

3.  The  influence  of  trachelorrhaphy  in 
improving  the  general  condition  of  the  patient 
is,  in  properly  selected  cases,  quite  as  marked 
as  that  of  amputation  of  the  cervix.  In  each 
instance  about  90  per  cent  of  the  patients 
report  improvement  in  the  general  health. 

4.  Although  trachelorrhaphy  may  render 
a  mild  endocervidtis  more  amenable  to  treat- 
ment, it  can  not  be  considered,  like  amputa- 
tion of  the  cervix,  as  a  curative  measure  for 
this  condition. 

5.  Laceration  of  the  cervix  is  a  frequent 
cause  of  dysmenorrhoea  in  multiparse,  and  its 
removal  by  either  amputation  of  the  cervix  or 
trachelorrhaphy  is  followed  by  the  disappear- 
ance or  amelioration  of  menstrual  pain  in  over 
60  per  cent  of  cases. 

6.  Fertility  is  much  more  likely  to  follow 
trachelorrhaphy  than  amputation  of  the 
cervix. 
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7.  After  amputation  of  the  cervix,  the 
incidence  of  abortion  and  premature  delivery 
is  greatly  increased,  while  trachelorrhaphy 
has  no  effect  upon  the  course  of  subsequent 
pregnancy. 

8.  Labor  after  amputation  of  the  cervix  is 
usually  difficult,  while  after  trachelorrhaphy 
it  is  almost  always  normal. 

9.  Amputation  of  the  cervix  is  an  operation 
to  be  avoided  in  women  in  the  child-bearing 
period  imtil  all  other  therapeutic  means  have 
been  exhausted. 

10.  Trachelorrhaphy  has  a  therapeutic 
efficiency,  in  properly  selected  cases,  quite  as 
high  as  amputation  of  the  cervix,  and,  having 
no  influence  upon  the  subsequent  marital 
history  of  the  patient,  is  the  operation  of 
choice  for  women  in  the  child-bearing  period. 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


SYPHILIS  OF  BONES  AND   JOINTS 
With  a  Report  of  Ten  Cases 

By  SAMUEL  W.  BOORSTEIN,  M.  D.,  New  York  City 

Orthopedic  Assbtant  m  Montefiore  Home  and  Hospital,  Clinical  Assistant  in  Orthopedic  Department  of  Vanderbflt  Clinic 


THOUGH  syphilis  of  the  bones  and 
joints  is  not  seen  in  our  orthopedic 
clinics  as  often  as  the  tubercular  affec- 
tions, still  it  is  said  with  assurance 
that  more  patients  are  afflicted  with  syphilis 
of  the  bones  and  joints  than  are  reported  in  the 
literature.  Many  cases  of  bone  syphilis  are 
unrecognized  or  diagnosed  as  tubercular. 
The  reason  is  merely  that  we  have  not 
enough  signs  as  yet  by  which  to  recognize  this 
affection  early. 

Even  if  we  could  succeed  in  obtaining  speci- 
mens in  an  early  stage,  we  would  not  easily 
verify  the  diagnosis  for  the  reason  that  the 
histologists  give  us  no  definite  histological 
findings  by  which  to  differentiate  this  condi- 
tion from  other  similar  ones. 

It  is,  therefore,  of  the  utmost  importance 
that  every  case  of  syphilitic  disease  brought  to 
the  observation  of  tiie  orthopedist  shoidd  be 
placed  in  the  medical  literature,  and  perhaps 
in  this  way  some  cases  may  be  diagnosed  early 
and  proper  treatment  may  be  instituted. 
The  prognosis  of  the  luetic  attack  of  the  bones 
and  joints  is  much  more  favorable  than  gen- 
eral syphilis  and  early  treatment  is  therefore 
of  special  importance. 

This  justifies  the  writer's  reports  of  those 
cases  that  came  to  his  attention  during  the 
last  year.  Since  he  was  fortimate  enough  to 
have  patients  showing  different  varieties  of 
bone  and  joint  syphilis,  it  will  not  be  out  of 
place  to  give  a  short  r6sum6  of  the  symptoms 
and  the  signs  known  up  to  recent  date  con- 
cerning the  changes  in  those  tissues. 

A.    BONE  LESIONS 

Bone  lesions  occur  commonly  in  the  heredi- 
tary form  and  in  the  tertiary  stage  of  the 
acquired  disease. 

I.  Hereditary  syphilis,  (a)  Early  forms  of 
hereditary  syphilis  occur  soon  after  birth. 
It  takes  the  form  of  an  osteochondritis  and 
involves  several  bones.    The  lower  extremities 


are  the  first  ones  to  be  attacked.  Gelatinous 
masses  are  formed  beneath  the  periosteum 
and  at  the  epiphyseal  line,  producing  occasion- 
ally true  fractures  of  the  shaft  or  separation 
of  the  epiphysis.  There  is  a  thickening  of  the 
periosteum  and  bone  cortex.  The  cartilage 
is  also  involved,  namely,  there  is  a  multiplica- 
tion and  irregularity  of  the  cartilage  cells  of 
the  ossifying  layer  and  premature  calcifica- 
tion. Necrosis  may  be  present,  as  shown  by 
a  zone  of  hard,  dry,  yellow  substance  in  the 
ossifying  layer.  The  newly  formed  bone  is 
softened  and  replaced  by  granulation  tissue. 
If  the  disease  is  progressive,  ulceration  and 
suppiu-ation  may  follow.  The  cartilage  may 
be  destroyed  and  growth  stopped.  The  fact 
that  it  involves  the  diaphysis  sparing  the 
joint  differentiates  this  condition  from  a 
diffused  tuberculosis.  The  absence  of  high 
temperature  and  comparative  mildness  of 
the  symptoms  in  proportion  to  the  large  area 
of  bone  involvement  differentiates  it  from 
osteomyelitis.  On  account  of  the  swelling  of 
the  soft  parts,  the  condition  simulates  true 
joint  lesion,  but  a  careful  examination  will 
elicit  the  fact  that  the  joint  is  usually  free. 
The  cartilages  of  the  ribs  are  also  commonly 
involved. 

Case  i.  M.  S.,  female,  age  2}/i  years,  born  in  the 
United  States  of  Italian  parents.  Mother  brought 
the  baby  to  Vanderbilt  Clinic,  complaining  that  the 
child  never  walked.  The  child  had  no  night  cries 
and  no  fever  at  any  time  (?).  Examination  showed 
a  very  undersized  child.  The  upper  extremities  and 
the  ribs  showed  deformities  simulating  rickets. 
The  child  had  no  teeth  whatever.  Many  glands 
were  enlarged.  The  spinal  motions  free.  The  left 
hip  showed  muscular  spasm.  The  thigh  was  kept 
in  a  flexed  position  at  an  angle  of  i  lo^.  The  spasm 
could  be  easily  overcome.  There  was  very  little 
limitation  of  motion  in  the  hip.  At  the  junction  of 
the  upper  and  middle  third  of  the  thigh  and  the 
outer  surface  there  was  a  marked  swelling  with  an 
opening  toward  the  surface.  The  swelling  was  not 
red.  A  profuse  thin  greenish  discharge  could  be 
pressed  out  from  the  tumor  by  the  slightest  pressure. 
Mother  related  that  the  swelHng  occurred  about  one 
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year  ago  and  at  the  same  time  the  discharge  started. 
This  was  really  the  first  thing  that  called  mother's 
attention  and  induced  her  to  consult  her  family 
physician.  The  discharge  could  not  be  stopped  by 
him  in  spite  of  all  his  efforts  by  ointments  and 
dressings.  The  fact  that  the  child  was  unable  to 
walk  grieved  the  mother  and  she  came  to  the  clinic. 

On  further  examination  it  was  found  that  the 
other  thigh  had  also  some  swelling  of  the  femur  but 
no  discharge  and  also  some  limitation  of  motion  in 
the  hip.  As  the  mother  was  a  foreigner  and  igno- 
rant, it  was  hard  to  obtain  a  satisfactory  history  of 
syphilis  but  it  seemed  that  she  had  had  two  or  three 
miscarriages. 

The  patient  was  examined  by  Prof.  V.  P.  Gibney, 
who  diagnosed  it  as  hereditary  syphilis.  Unfortu- 
nately the  case  disappeared  from  observation  and 
we  could  not  take  radiographs,  Wassermann  and 
other  S3rphilitic  tests,  but  the  diagnosis  of  such  a 
reliable  diagnostician  as  Gibney  can  be  relied  on. 
The  clinical  facts  here  given  show  also  the  real  nature 
of  the  case.  We  can  easily  see  that  the  main  lesion 
was  at  the  epiphyseal  junction  of  both  femora. 
There  probably  was  necrosis  and  suppuration,  which 
opened  afterwards  at  the  surface. 

(6)  In  late  hereditary  syphilis  cortical 
thickening  and  calcareous  deposits  beneath 
the  periosteum  are  common,  giving  rise  to 
sabre-shaped  tibiae  and  tender  fusiform  swell- 
ings along  the  shafts  of  the  long  bones.  Fre- 
quently small  areas  of  rarefaction  with  a  cap 
of  dense  bone  raised  above  the  line  of  the 
normal  shaft  are  seen  in  the  skiagraph.  These 
have  been  called  '^bone  blisters."  Beneath 
the  periosteum  can  frequently  be  found  a 
calcareous  deposit  which  appears  as  a  faint 
area  bulging  along  the  sliaf  t  and  resembling 
early  callus.  It  is  confused  usually  with 
early  osteomyelitis  proper  or  osteomyelitis 
serosa  or  periostitis  albmninosa  or  certain 
cases  of  giant-celled  and  periosteal  sarcoma. 
An  important  aid  in  the  diagnosis  of  hereditary 
syphilis  is  the  presence  of  keratitis. 

Case  2.  D.  J.,  male,  age  19,  born  in  the  United 
States,  motorman.  Family  history:  Parents 
alive  and  well,  but  father  and  mother  live  separated. 
Both  parents  denied  syphilis  (according  to  the 
patient's  report  at  his  second  visit).  Patient  does 
not  know  whether  his  mother  had  miscarriages  or 
not.  Personal  history:  Has  always  been  healthy, 
and  does  not  remember  ever  having  been  sick. 
Denies  ever  having  had  sexual  intercourse.  Does 
not  use  alcoholic  beverages.  Present  illness  dates 
back  six  months,  when  patient  noticed  a  swelling  on 
the  left  tibia  on  inner  surface.  Does  not  remember 
any  trauma  that  might  have  produced  it.  Had 
no  pain  whatever  when  ailment  started.    About  one 


month  later  he  noticed  a  small  opening  at  the'middle 
of  the  tibia.  A  small  amount  of  blood  exuded  caus- 
ing no  pain  whatsoever.  About  the  same  time  a 
similar  opening  and  bloody  discharge  occurred  at 
the  right  tibia.  Both  openings  closed.  Lately  the 
swelling  of  the  left  tibia  has  been  increasing,  giving 
rise  to  slight  pain  and  making  the  process  of  walking 
uncomfortable,  but  had  no  pain  at  night.  Came  to 
the  Vanderbilt  Clinic  in  January,  1913. 

Physical  examination:  The  young  man  was 
robust  and  well  built;  slight  saddle-shaped  nose. 
Teeth  showed  no  Hutchinson's  peculiarities.  The 
cervical,  axillary,  trochlear  and  inguinal  glands  were 
enlarged.  There  was  a  marked  irregular  swelling 
on  the  inner  surface  of  the  left  tibia  extending  from 
inner  tuberosity  to  about  the  middle  of  the  tibia 
where  a  small  opening  covered  by  a  scab  was  ob- 
served. This  tumor  was  not  tender.  The  joint 
was  freely  movable.  No  other  bone  was  involved. 
The  skiagraph  (Fig.  i)  shows  that  the  periosteum  is 
very  thick  and  there  is  dense  bone  raised  above  the 
line  of  the  normal  shaft.  The  faint  area  bulging 
along  the  shaft  beneath  the  periosteum  is  probably 
calcareous  deposit.  The  Wassermann  reaction  was 
very  strongly  positive  (four  pluses).  This  case  is 
probably  a  late  hereditary  syphilis,  as  he  had  no 
symptoms  of  first  and  secondary  stages. 

II.  Acquired  syphilis.  The  affection  of 
the  bone  usually  occurs  in  the  tertiary  stage. 
The  pathological  findings  are  the  same  as  in 
late  hereditary  form.  In  acquired  S3^hilis  we 
have  also  bone  gummata  in  the  third  stage,  of 
which  there  are  two  forms,  (i)  superficial,  and 
(2)  deep. 

1 .  The  superficial  gummata  occur  between 
the  bone  and  the  periosteum  causing  ulcera- 
tions of  the  cortex.  The  gummata  may  join 
each  other  in  a  stellate  manner.  Tousey 
points  out  the  following  radiographic  findings 
in  superficial  gummata  —  on  one  side  of  the 
bone,  the  corticals  are  thinned  by  irregular 
patches  of  rarefaction.  Its  imiform  outline 
can  no  longer  be  traced.  The  periosteum  is 
intact  over  a  swelling  which  shows  more  or 
less  ossification.  At  the  extreme  margins  it  is 
clearly  noticeable  that  the  swelling  is  a  peri- 
osteal one,  as  the  bony  contour  is  preserved 
with  the  less  dense  shadow  of  the  periosteum 
springing  away  from  it. 

2.  The  deep  gummata  occur  in  any  part 
of  the  bone  and  may  cause  fracture. 

Patient  may  have  diffused  syphilitic  osteo- 
myelitis which  does  not  show  on  the  radio- 
graph. Syphilis  may  produce  vertebral  le- 
sions and  simulate  Pott's  disease. 
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B.    JOINT  LESIONS 

It  is  an  established  fact  that  syphilis  plays 
an  important  part  in  causing  arthritic  symp- 
toms though  frequently  not  diagnosticated. 

/.  Hereditary  joint  lesions.  Von  Hippel 
foimd  that  56  per  cent  of  hereditary  syphilitics 
show  joint  lesions.  Kaufman  in  ''Special 
Pathology"  asserts  that  they  usually  take  the 
form  of  exudative  arthritis  caused  by  a 
neighboring  gumma  or  an  osteochondritis 
breaking  through  the  epiphysis  into  the  joint. 
Kirmisson  and  Jacobson  classified  the  heredi- 
tary forms  of  syphilitic  joint  disease  as  follows : 

1.  A  single  osteo-arthropathy  beginning  in- 
sidiously with  severe  and  persistent  nocturnal 
bone  pain.  One  of  the  bony  extremities  en- 
larges and  the  condition  simulates  tumor  al- 
bus.  Hyperostoses  may  be  present.  The 
limitation  of  motion  is  usually  mechanical. 

2.  The  important  feature  may  be  only  hy- 
drops. The  synovia  is  thickened  locally  or 
diffused  but  there  are  no  bony  changes.  The 
fluid  of  the  joint  is  markedly  increased.  3. 
Deforming  osteo-arthropa thy  where  the  epiph- 
yses are  irregular. 

II,  Acquired  syphilitic  joint  lesions.  The 
primary  stage  may  be  accompanied  by  acute 
fibrile  arthritis  (Goldthwait,  Osgood,  and 
Painter).  In  the  secondary  stage  we  usually 
have  (a)  simple  arthralgia  without  objective 
symptoms.  Pain  is  distinctly  localized  over 
tendons  and  ligaments  and  is  worse  at  night, 
probably  due  to  pressure  from  distended 
veins.  This  form  very  rapidly  yields  to  mer- 
curial treatment,  (b)  Subacute  arthritis 
characterized  by  slight  effusion  and  swelling 
with  white  or  only  slightly  reddened  joints. 
This  form  is  rare,  (c)  Hydrops,  i.  e.,  where  the 
increase  of  the  fluid  is  the  first  symptom. 
The  course  is  slow  and  insidious.  The  knee 
joint  is  mainly  involved. 

In  tertiary  syphilis  the  joint  together  with 
the  bone  or  the  joint  itself  may  be  involved. 
We  have  therefore  two  types:  (a)  Synovial 
tJT^e,  where  a  marked  effusion  is  followed  by 
a  gradual  onset.  The  pain  is  sharp.  This 
form  is  usually  monoarticular  and  mostly 
affects  the  knee.  Motion  of  the  joint  is  nor- 
mal. Considerable  muscular  atrophy  accom- 
panies it.  (6)  Bony  type,  in  which  we  find 
marked  hyperostosis.    The  extremities  of  the 


bones  become  enlarged,  smooth  and  roimded. 
Pain  is  greater  at  night.  May  result  in 
ankylosis  or  great  relaxation  and  hypermobil- 
ity.  Gummata  may  also  be  present  in  the 
arthritic  lesion.  We  have  two  types  of  artic- 
ular gmnma :  (a)  periosteal,  or  capsular,  which 
spreads  into  the  articulation  and  produces 
villi  containing  minute  gummata.  This  form 
usually  produces  destructive  changes  in  the 
cartilage  and  the  bone.  (6)  Primary  osteal 
form  extending  into  the  joint  producing  de- 
structive changes  in  the  bone  and  the  cartilage 
and  may  result  in  suppuration  and  ankylosis. 

Case  3.  N.  P.,  female,  married,  age  22,  bom  in 
the  United  States  of  Irish  parents.  Family  history 
is  negative.  Personal,  has  always  been  well. 
Married  at  seventeen,  husband  was  twenty-one,  has 
three  healthy  children  and  has  had  no  miscarriages. 
Husband  denies  syphilis.  Previous  history:  Had 
a  cataract  since  the  age  of  five. 

Present  illness  dates  back  one  and  a  half  years, 
when  patient  began  to  complain  of  severe  pain  in  the 
left  knee.  The  knee  became  swollen  but  not  red. 
In  four  weeks  the  motion  of  the  joint  became  limited, 
so  that  patient  could  not  extend  the  leg  more  than 
to  an  angle  of  135^.  The  pain  was  more  severe  at 
night.  Patient  gave  a  history  of  trauma  six  months 
previous  to  the  occurrence  of  the  swelling  but  it  really 
had  nothing  to  do  with  the  disease.  This  trauma  oc- 
curred in  a  railroad  accident  and  she  attributed  the 
knee  affection  as  a  sequence  to  it  while  bringing 
action  against  the  company.  The  truth  of  the 
writer's  assumption  that  the  knee  affection  had 
nothing  to  do  with  the  injury  is  verified  by  the  fact 
that  on  taking  her  history  for  the  first  time  she  did 
not  mention  anything  about  the  injury.  It  was 
only  after  consulting  her  legal  attorney  that  she 
mentioned  the  injury.  We  mention  this  for  the 
reason  that  on  frequent  occasions  one  may  attribute 
such  an  attack  to  the  trauma  and  not  think  at  all  of 
syphilis.     She  came  to  the  Clinic  on  July  26, 191 2. 

The  physical  examination  showed  a  healthy,  ro- 
bust young  woman.  Station:  No  Romberg. 
Gait:  Walked  with  a  limp,  bending  toward  the  left 
side.  Eyes  reacted  normally  to  light  and  accommo- 
dation. Cataract  on  left  eye.  Some  glands  were 
palpable.  The  left  knee  was  very  large.  The  out- 
line of  the  knee  was  abolished.  Patella  freely  mov- 
able, though  slight  tenderness  elicited  on  touch. 
Motion  revealed  pain  and  patient  could  not  extend 
knee  more  than  to  an  angle  of  135^.  No 
grating  in  the  joint.  No  rice  bodies.  No  pain  on 
jarring;  not  relieved  much  by  traction.  A  radio- 
graph (Fig.  2)  was  taken  at  that  time,  which  showed 
thickening  of  internal  border  of  the  periosteum  of 
femur,  irregular  outline,  i.e.,  raised  in  some  places. 
The  patella  was  removed  from  femur.  No  destruc- 
tion of  bone,  no  rarefaction.  No  fracture  visible. 
The  synovial  membrane  was  not  shown  very  clearly. 
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Fig.  1.  Case  i.  February  13,  1913.  A,  left  leg. 
Note  the  thickening  of  the  periosteum,  a,  dense  bone 
nised  above  the  line  of  the  normal  shaft;  b,  faint  area 
bulging  along  the  shaft  of  the  periosteum  is  probably 
calt^rcous  deposit.  Unfortunately  the  osteo-chondreal 
Une  did  not  come  out  welt  to  show  whether  there  is  the 
characteristic  osteo-chondritis.  B,  right  leg;  no  thickening 
of  periosteum. 

Ill  considering  the  diagnosis,  tuberculosis  could 
be  ruled  out  at  once,  as  an  affection  lasting  for  a  year 
and  a  half  would  show  more  symptoms  and  more 
destruction  of  bone.     Osteomyelitis  was  eliminated 


Fig.  2.  Case  3.  Before  starting  any  treatment.  Sep- 
tember 27,  1912.  A,  lateral  view;  B,  antero-posterior 
view;  a,  thickening  of  periosteum;  b,  irregular  outline  of 
periosteum.  There  is  no  destruction,  no  rarefaction,  nor 
fracture.    Note  marked  separation  of  patella  from  femur. 


Fig.  3.  Case  3.  February  3,  ipij.  The  periosteum 
is  markedly  thickened  on  both  sides,  especially  at  a, 
though  the  pain  was  markedly  dimini^ed.  There  is  no 
destiuction.    The  cartilage  b  almost  normal. 

on  account  of  absence  of  fever  and  acute  symptoms. 
Chronic  synovitis  —  shows  no  radiographic  change, 
of  the  bones.  Sarcoma  has  no  increase  of  fltiids 
Gonorrhceal  arthritis  —-  by  the  comparative  mild 
symptoms.  We  therefore  believed  that  it  was 
probably  a  syphilitic  joint.  The  patient  had  been 
taking  some  medicine  prescribed  by  a  private  physi- 
cian, but  we  could  not  ascertain  whether  it  was  anti- 
syphilitic  treatment.  We  did  not  therefore  take  a 
Wassermann  test.  Meanwhile  we  immobilized  the 
knee  in  a  removable  plaster  cast  and  advised  the  use 
of  Bier's  hyperiemia  for  two  to  four  hours  daily. 
Patient  used  also  applications  of  hot  and  cold 
douches  before  retiring.  After  a  few  months'  treat- 
ment the  swelling  was  markedly  diminished.  Pain 
became  less,  especially  during  the  night.  Could  bring 
the  leg  up  almost  to  a  straight  hne  with  the  thigh. 
Tenderness  was  less.  Was  told  to  continue  the 
treatment  with  the  addition  of  exercises  for  ten  to 
fifteen  minutes  twice  a  day.  The  improvement  con- 
tinued. We  then  took  a  Wassermann  test  which 
was  very  strongly  positive  (four  pluses).  The 
radiograph  at  that  time  (Fig.  3)  showed  the  follow- 
ing findings:  The  periosteum  more  thickened  on 
both  borders  of  the  femur,  more  irregular  but  no 
destruction  or  rarefaction  of  the  bones  found.  Joint 
is  clear. 
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Fin.  4.  Case  4.  Lett  elbow-joint,  lateral  view  shows 
conMderable  amount  o(  periosteal  proliferalion  involi'ing 
the  head  and  upper  two  inches  of  shaft  of  the  radius. 
Area  of  absorption  (a)  present.     Olecranon  proces-s  is  also 

Fig.  5.  Case  4.  Antero-postcrior  view  of  same  joint 
as  FiK-  4.  The  thicliencd  area  of  the  periosteum  and  the 
absorption  is  more  clearly  shown. 

On  Feb.  31.  1Q13.  patient  received  an  intravenous 
injection  of  ncosalvaraan  (o.g  gm.).  The  pains 
stopped  entirely  within  three  days.  On  Feb.  26, 
igij.  patient  was  put  on  mixed  treatment.  On 
March  17,  igi^,  patient  received  another  injection 
of  neosalvarsan  {0.9  gm.)  and  was  still  kept  on  the 
mixed  treatment.  At  present  the  patient  has  no 
pain  whatever,  walks  perfectly  well.  No  tenderness. 
Swelling  has  almost  entirely  disappeared.  This 
case  shows  distinctly  how  easily  the  diagnosis  of 
syphilis  can  be  overlooked.  This  case  belonged  to 
"bony  type  of  tertiary  syphilis." 

Case  4.  K.  E..  male,  single,  age  32,  born  in  the 
United  States,  Hebrew,  salesman.  Previous  his- 
tory gives  a  distinct  history  of  syphilis  five  years 
ago.  He  was  treated  with  three  injections  of  sat- 
varsan  followed  by  mercury  but  for  a  short  time 
only.  Present  illness:  For  the  last  six  months 
patient  has  been  suffering  from  marked  pain  in  the 
left  elbow  joint.  The  pain  is  markedly  increased 
on  motion  but  does  not  become  more  acute  at  night. 
For  the  last  month  the  elbow-joint  is  markedly 
swollen.  Was  observed  by  the  writer  for  the  first 
time  on  May  15,  igij.  Physical  examination 
showed  a  markedly  swollen  elbow-joint,  no  redness. 
Cannot  flex  the  elbow  beyond  the  angle  of  100°. 
Extension  only  up  to  an  angle  of  135°.  Pronation 
is  markedly  limited  while  supination  is  slightly 
limited.  Keeps  the  forearm  midway  between  supi- 
nation and  pronation.  The  joint  is  very  tender  to 
the  touch.  The  tibie  show  marked  rough  surfaces. 
General  symptoms  of  syphilis  are  present.     Mucous 


Fig.  6.     Case  5.     Mole  the  increase  of  the  joint  and  the 

loss  of  contour.     Patient  had  to  support  himself  while 
the  picture  was  taken. 

Fig.  7.     Case  5,     The  hyperextcnsion  is  cicail)'  brought 


membranes  of  nose  and  throat  are  diseased.  The 
radiograph  (Figs.  4  and  5)  shows  marked  thickening 
of  the  upper  extremities  of  ulna  and  radius.  The 
olecranon  and  coronoid  processes  markedly  involved. 
A  small  area  of  absorption  is  seen  at  the  radius. 
The  radiograph  of  the  tibiae  brings  out  especially 
the  marked  thickening  of  the  periosteum.  This 
case  presents  therefore  the  bony  type  of  joint  lesion 
of  tertiary  stage.' 

DIAGNOSIS   OF   SYPHILIS   OF   BONES   AND 
JOINTS 

As  we  have  seen  above,  there  is  no  detinite 
sign  to  recognize  this  affection.  A  history  of 
hereditary  taint  and  of  venereal  lesion  or 
secondary  manifestation  of  the  disease  are 
the  most  important  aids  in  verifying  the 
disease.  The  Wassermann  reaction  should 
not  be  omitted.  Radiographic  findings  are 
of  great  help.     The  thickening  of  the  perios- 


Ih  Ly'ind  U 


lalLy.    Thc^oLnl  wat  immobUiud  forihrt  of  the 

iircUiag  have  entirely  diuppemred.    Could  ritrnd  the  foreann 
uht  linr.    Siipiiutun  and  pronitUin  —  free.    Fleiion  up  I. 


BOORSTEIN:    SYPHILIS  OF   BONES  AND  JOINTS 


teum  is  of  marked  significance.  The  osteo- 
chondritis is  characteristic  of  hereditary 
syphilis. 

We  must  remember  that  syphilis  shows 
a  productive  osteitis  while  tuberculosis 
usually  shows  a  rarefying  osteitis.  In  some 
cases  it  is  hard  to  distinguish  it  in  the  radio- 
graph from  acute  osteomyelitis  or  healed 
tuberculosis. 

Prognosis  is  good  as  far  as  relief  from  pain 
and  restoration  of  function  are  concerned  but 
changes  in  bone  structure  will  still  be  found  in 
the  radiograph  on  future  examinations.  The 
relief  from  pain  in  Case  3  following  the  immo- 
bilization was  remarkable. 

Treatment.  Strong  antituetic  measures 
should  be  instituted.  We  are  accustomed  to 
give  two  or  three  injections  of  salvarsan  or 
neosaivarsan  in  an  interval  of  three  weeks, 
followed  by  intramuscular  injections  of  mer- 
cury salicylate  (0.06  gm.)  every  five  days,  while 
potassium  iodide  is  pushed  to  the  limit.  In 
the  acute  stage  immobilization  of  the  joint 
for  brief  periods  is  advisable. 


C.  ALLIED  CONDITIONS  TO  SYPHILIS 
Whenever  one  writes  or  studies  about 
syphilitic  bone  lesions,  he  at  once  associates 
with  it  Charcot's  joint  and  other  tabetic 
conditions,  as  "syphilis  is  by  far  the  most 
important  factor  in  causing  tabes  dorsalis" 
(Dana).  We  shall  therefore  devote  our  atten- 
tion abo  to  Charcot's  joints.  Charcot's 
disease  is  a  destructive  osteo-arthritis.  Its 
pathology  resembles  hypertrophic  arthritis. 
The  cartilages  degenerate  and  are  worn  away 
by  movements  of  the  limb  together  with  the 
underlying  bone.  There  is  also  in  addition  an 
exaggeration  and  irregular  formation  of  car- 
tilage and  bone  about  the  periphery  of  the 
joint.  Synovial  membrane  is  hypertrophied 
and  occasionally  there  are  calcareous  dejwsits 
in  the  meshes  of  the  membrane.  There  is  an 
increase  in  joint  contents.  The  newly  formed 
bone  is  soft  and  spongy. 

The  symptoms  of  Charcot's  joint  are:  (a) 
swelling  which  extends  to  surrounding  parts 
and  is  due  to  effusion;  (b)  laxity  of  the  liga- 
ments   and    deformity    soon    following;     (c) 
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Fig.  1 


Case  7.    Showing  the  marked  genu  valgum. 


Fig.  9.  Case  6.  Both  lineeg.  The  destruction  of  the 
bone  is  vbible  especially  at  the  extremity  o!  lie  femur. 
Some  hypertrophy  can  also  be  noticed. 

no  local  pain  or  sensitiveness  but  weakness 
and  distortion  of  the  limb.  The  joint  most 
commonly  involved  is  the  knee. 

Case  5.  F.  L.  P.,  male,  single,  age  fifty-four, 
born  in  the  United  States,  patient  in  Montefiore 
Home.  Family  history,  negative.  Personal:  Pa- 
tient admits  having  had  several  attacks  of  gonor- 
rhcea.  Had  a  chancre  thirty-four  years  ago  followed 
by  secondary  syphilitic  symptoms;  had  also  some 
bonepainsat  the  same  time.  Present  illness:  Forthe 
last  two  and  a  half  years  patient  has  had  tabetic 
symptoms.  About  the  same  time  patient  noticed 
that  the  left  knee  became  weaker  and  could  not  bear 
any  weight.  Had  no  pain  whatever  at  the  knee. 
The  joint  became  markedly  swollen.  The  weakness 
in  the  knee  had  increased  to  such  an  extent  that 
patient  was  forced  to  use  crutches  during  the  last 
year.  Physical  examination  showed  Argyll-Rob- 
ertson's pupils  and  other  signs  of  tabes.  The  left 
knee  (Figs.  6  and  7)  is  enlarged,  outline  of  the 
joint  is  changed.  There  is  a  great  deal  of  hypertro- 
phic osteitis.  A  good  deal  of  crepitus  and  loose  bodies 
are  evident.  Patella  is  mobile.  Under  surface  of 
patella  is  smooth.  No  redness  or  tenderness  of  the 
joint.    Measurements:    Circumference  of  the  right 


knee  at  the  middle  of  patella  is  13!^  inches  while 
the  left  is  16  inches.  The  circumference  of  the 
right  calf  at  its  greatest  volume  is  ijj^  inches  while 
the  left  calf  is  14  inches.  Motion  of  the  joint: 
Flexion  of  the  knee  is  not  limited.  The  knee  can  be 
hyperextended  to  fifteen  degrees  beyond  straight 
line.  Lateral  motion  is  increased.  Abduction, 
fifteen  degrees,  and  adduction,  fifteen  degrees  to  the 
side  of  the  middle  line.  Wassermann  Test:  the 
blood  is  negative  while  the  cerebrospinal  fluid  gives 
a  strongly  positive  Wassermann,  an  excess  of 
globulin,  excess  of  albumin.  There  are  152  cells  to 
the  cmm.  in  the  cerebrospinal  fluid.  The  radio- 
graph (Fig.  8)  shows  the  marked  destruction  of  the 
bone  together  with  the  hypertrophic  changes. 

Case  6.  A.  S.,  female,  widow,  age  52,  born  in 
Russia,  Hebrew,  Family  history  negative.  Per- 
sonal history;  Had  one  miscarriage  and  no  other 
children.  Does  not  know  the  cause  of  the  death  of 
her  husband.  Present  illness:  For  the  last  four 
years  patient  has  been  complaining  of  marked 
weakness  in  both  feet.     No  other  complaints. 

Physical  examination  showed  many  signs  of  tabes. 
There  is  a  considerable  emaciation  of  muscles  of 
both  legs.  Right  knee:  Contour  of  the  joint 
changed;  patella  freely  movable;  loose  bodies  in  the 
joint.  Hyperextension  and  lateral  motion  in  the 
knee  is  permitted.  Hyperextension  to  an  angle  of 
fifteen  degrees.  Abduction  also  to  an  angle  of 
fifteen  degrees.  Left  knee  showed  also  presence  of 
loose  bodies  in  the  joint.     Hyperextension  of  the 
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Fig.  II.  Fig.  13. 

Hg.  II.  Case  7.  Antero-posterior  view  showing  how 
the  inuei  extiemity  is  thidcened  producing  the  genu  val- 
gum. 

Eig.  ij.  Case  7.  The  hypertrophy  at  the  lower  ei- 
tjomty  of  the  femur,  patella,  and  the  upper  extremity  of 
the  titua  is  aEq>areDt. 

knee  to  a.n  angle  of  forty  degrees.  Abduction  to  an 
angle  of  twenty  degrees.  Measurements:  Cir- 
oimference  of  right  leg  below  patella,  10  inches;  left, 
ij  inches.  Circumference  of  right  thigh  at  three 
inches  above  the  lower  border  of  patella  11^  inches, 
while  left  is  i[>^  inches.  Right  calf  at  its  greatest 
circumference  is  8^  inches:  left  calf,  g^  inches. 
Both  hip  joints  are  lai.  Wassermann,  negative. 
The  radiographic  findings  (Fig.  g)  marked  destruc- 
tion of  the  bones  together  with  hypertrophy. 

Case  7.  J.  J.,  male,  widower,  age  seventy-seven, 
bom  in  Germany.  Previous  history:  Had  gonor- 
rhcea  and  bubo  at  twenty.  He  does  not  know 
whether  he  has  had  a  chancre.  Has  had  tabes  for 
the  last  twelve  years.  For  the  last  nine  years  has 
had  marked  weakness  of  left  knee  and  a  gradual 
production  of  knock-knee. 

Physical  examination:  Has  many  signs  of  tabes 
with  marked  genu  valgum  of  left  knee  (Fig.  10). 
There  is  an  excessive  lateral  motion  of  the  knee  per- 
mitting 10°  to  each  side.  The  knee  can  be  slightly 
overextended.  There  are  rice  bodies  palpable  in 
the  knee,  especially  under  the  patella.  Palpation 
elicits  some  disorganization  of  the  joint  tissues. 
Marked  varicose  veins  present  on  left  leg.  The 
eight  knee  presents  only  very  slight  genu  valgum, 
otherwise  it  is  normal.  The  radiograph  (Figs.  1 1 
and  12)  shows  the  destruction  and  hypertrophy  of 
the  lower  extremity  of  the  femur  at  the  inner  tuberos- 
ity.   The  tibia  and  patella  show  also  destruction. 

Vertebral  osteo-arthropatky.  Besides  the 
kaee  involvement  we  have  vertebral  osteo- 


Fig.  13,  Case  8.  Destruction  of  the  body  of  the 
second  cervical  vertebra  is  seen  at  (a)  which  gave  the 
pressure  symptoms. 

arthropathy.  S.  Fosdick  Jones,  in  an  article 
"  Vertebral  Osteo-arthropathy,"'  gives  a  care- 
ful review  of  the  literature.  He  found  only 
thirty  cases  reported.  He  adds  two  of  his 
own.  This  shows  how  this  condition  is  often 
overlooked,  as  there  were  surely  more  than 
thirty-two  cases  since  1874.  He  maintains 
that  most  observers  have  found  that  the 
vertebrae  were  compressed  and  reduced  in 
height  and  enlarged  laterally.  The  inter- 
vertebral discs  were  thickened  and  ossified. 
The  symptoms  are  xisually  those  of  pressure 
of  the  enlarged  bone  when  pressure  of  the 
cord  is  produced. 

Case  8.  W.  G.,  male,  age  ss,  married,  born  in 
Germany,  patient  of  the  Montefiore  Home.  Previ- 
ous history:  Had  a  chancre  at  the  age  of  twenty- 
two.  No  secondary  symptoms.  Present  iUness 
dates  back  two  years  when  patient  began  to  com- 
plain of  inability  to  use  freely  his  lower  extremities 
and  of  partESthesis.  The  upper  extremities  were  also 
markedly  weakened.  When  admitted  to  the  home, 
patient  was  bed-ridden.  Physical  examination  re- 
vealed some  indefinite  signs  of  tabes.  Marked 
spasm  of  the  muscles  of  neck  so  that  patient  was 
unable  to  rotate  head  laterally.  Flexion  fair. 
Could  not  extend  the  head  backward.  On  support- 
ing the  chin  and  lifting  up  the  head  the  spasm  was 

>  Am.  J.  Onhop.  Surg.,  igij,  i. 
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markedly  diminished.  Patient  had  no  pain  in  the 
neck  whatever.  Neurological  status  showed  ab- 
sence of  knee-jerks;  abdominal  reflexes  diminished. 
Babinski.  present.  No  ankJe  clonus.  Sensation, 
pain  and  tactile,  normal;  delayed   thermal   sensa- 

The  radiograph  (Fig.  13)  showed  the  destruction 
of  the  body  of  the  second  cervical  vertebra.  Was- 
sermann  was  positive.  The  diagnosis  of  vertebral 
osteo- arthropathy  with  pressure  on  ihe  cord  was 
made.  The  patient  was  put  in  a  plaster  jacket  with 
a  jury  mast.  The  par^slhesis  of  the  lower  extremi- 
ties disappeared  in  one  or  two  days.  Within  three 
weeks  patient  was  able  to  walk.  Patient  lived 
about  two  years  longer,  wearing  a  corset  all  the  lime. 
He  finally  died  from  chronic  nephritis.  Unfortu- 
nately we  were  unable  to  obtain  permission  for  an 
autopsy. 

Case  9.'  J.  F,,  age  5j,  male,  born  in  Hungary, 
Hebrew,  patient  of  Montefiore  Home.  Previous 
history:  Had  gonorrhcea  and  chancre  at  twenty- 
five.  Has  had  tabes  for  the  last  eighteen  years.  In 
iQoo  he  noticed  a  marked  kyphosisof  the  lower  spinal 
region,  had  no  pain  or  tenderness  of  the  spine.  He 
was  seen  by  Charcol,  who  diagnosed  it  as  vertebral 
osleo-arthropathy.  Since  1004  patient  has  been 
unable  to  walk  and  has  been  confined  to  bed. 
Physical  examination:  Patient  has  all  the  definite 
signs  of  labes.  Wassermann  negative.  Has  marked 
hypotonia  of  all  the  muscles  of  the  body.  At  the 
sacrolumbar  joint  there  is  an  angular  kyphotic  pro- 
trusion present  with  a  secondary  lordosis  to  the  left 
(Fig.  14).  No  signs  of  inflammation.  .At  one  lime 
a  swelling  occurred  over  Ihe  Charcot's  kyphos.  The 
swelling  was  increasing  in  size  but  patient  had  no 
pain,  ll  only  gave  him  some  discomfort  when  lying 
down.  The  fluid  was  aspirated  and  found  to  be 
degenerated  leucocytes  and  plenty  of  debris  but  no 
bacteria. 


probably 


ThL"  pi  tic 


Mlly  In 


Many  cases  of  spontaneous  fracture  occur 
in  tabetics  due  to  the  spongy  condition  of  the 
bones  and  this  is  frequently  the  first  symptom 
observed.  This  may  be  the  first  impetus  to 
call  the  attention  of  the  physician  to  examine 
the  patient  carefully,  and  one  finds  that 
patient  has  Argyll-Robertson's  pupils,  loss  of 
knee  jerks,  etc.  H.  L.  Taylor  in  a  recent 
paper  reports  nine  cases  of  spontaneous 
fractures  coming  under  his  observation. 
Crush  fractures  of  the  tibial  tuberosities  are 
especially  liable  to  be  followed  by  Charcot's 
joints. 

Case  10.  D.  W.,  male,  married,  age  53.  Previ- 
ous history:  Has  had  tabes  for  the  last  fourleen 
years.  Gives  a  distinct  history  of  syphilis.  While 
walking  he  slipped  on  the  floor  or,  as  he  expressed 
it,  "the  knees  gave  way,"  and  patient  broke  the 
neck  and  shaft  of  the  left  femur  {Fig.  15).  They 
never  united  although  two  years  passed,  and  patient 
was  confined  to  bed  ever  since. 

I  am  greatly  indebted  to  Dr.  George  R. 
Elliott,  visiting  orthopedist  of  the  Montefiore 
Home  and  Hospital,  for  his  kind  assistance, 
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to  Dr.  S.  Wachsmann,  medical  director  of 
Montefiore  Home  for  permission  of  reporting 
the  cases,  to  Dr.  C.  Gottlieb  and  to  Dr.  S. 
Ehrenreich  for  taking  the  radiographs  of  the 
above  ref)orted  cases. 
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THE    INGUINAL   ROUTE   OPERATION   FOR   FEMORAL   HERNIA;    WITH 
A   SUPPLEMENTARY   NOTE   ON   COOPER'S   LIGAMENT^ 

M.  G.  SEELIG,  M.  D.,  St.  Louis 

Professor  of  Surgery,  St.  Louis  University 
AND 

LISTER  TUHOLSKE,  M.  D.,  St.  Louis 

Instructor  in  Anatomy  in  St.  Louis  University 


THREE  recent  contributions  to  the 
literature  of  femoral  hernia  by  Mosch- 
cowitz  (i),  Lance  (2),  and  Didier  (3) 
render  it  unnecessary  to  review  the 
subject  from  a  bibliographic  point  of  view. 
There  are  certain  fairly  well-rooted  miscon- 
ceptions regarding  femoral  hernia,  however, 
that  call  for  correction.  Among  these  false 
notions,  the  three  most  important  are,  that 
the  repair  of  a  femoral  hernia  is  an  essentially 
simple  operation,  that  recurrence  is  a  great 
rarity,  and  that,  as  contrasted  with  the  typical 
inguinal  hernia  operation,  the  technique  for 
femoral  hernia  does  not  require  an  anatomical 
exposure  of  the  operative  field.  The  fallacy 
regarding  the  simplicity  of  repairing  a  femoral 
hernia  is  easily  demonstrated  by  witnessing  a 
hospital  house  surgeon,  thoroughly  competent 
to  do  routine  operative  work,  attacking  his 
early  series  of  femoral  herniae;  if  this  does  not 
furnish  conclusive  evidence,  one  has  only  to 
tackle  a  femoral  hernia  of  the  variety  with  a 
small  empty  sac,  surrounded  by  a  large  clump 


of  preperitoneal  fat,  in  an  obese  subject,  or 
better  still,  a  strangulated  femoral  hernia 
requiring  intestinal  resection,  and  presenting 
the  difficulty  of  pulling  down  sufficient  healthy 
bowel  to  perform  an  anastomosis. 

The  statement  that  femoral  hernia  does  not 
tend  to  recur,  if  only  the  sac  is  ligated  and  no 
attempt  is  made  to  close  the  femoral  ring,  is 
not  true.  In  the  case  of  inguinal  hernia,  three 
factors  are  supposed  to  safeguard  against 
recurrence:  (i)  High  ligation  of  the  sac;  (2) 
snug  closure  of  the  internal  ring,  with  secure 
buttressing  of  the  abdominal  wall;  and  (3) 
aseptic  wound  healing.  It  is  difficult  to  see 
why  these  same  factors  should  not  govern  in 
the  case  of  femoral  hernia.  As  a  matter  of 
record,  recurrences  occur  with  astonishing 
frequency  after  femoral  hernia  operation. 
Bresset  (quoted  by  Lance)  studied  395  fem- 
oral herniae,  and  of  this  number  232  which 
were  operated  upon  without  closure  of  the 
femoral  ring  showed  a  29  per  cent  recurrence, 
and  163  which  were  operated  upon  with  the 
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closure  of  the  ring  showed  an  8.6  per  cent 
recurrence.  Moschcowitz  (loc.  cit.)  reports 
an  interesting  case  in  which  he  had  operated 
for  femoral  hernia  and  had  secured  a  seem- 
ingly ideal  result.  About  a  year  and  a  half 
later  he  was  obliged  to  perform  a  laparotomy 
on  the  same  patient.  Examination  from 
within  the  abdomen  revealed  a  recurrence,  the 
sac  being  two  inches  deep.  Pott  (4)  analyzed 
422  cases  of  femoral  hernia  and  found  that 
there  was  36.7  per  cent  of  recurrences  in  those 
cases  in  which  the  femoral  ring  was  not  su- 
tured, and  28.4  per  cent  of  recurrences  in  those 
cases  in  which  the  ring  was  sutured.  (The 
methods  used  for  closing  the  ring  were  such 
that  secure  closure  was  impossible.) 

The  third  fallacy,  namely,  that  an  anatomic 
exposure  of  the  field  is  not  essential  in  the 
performance  of  an  operation  for  the  cure  of 
femoral  hernia,  serves  as  the  chief  point  of 
attack  of  our  contribution  to  the  subject. 
We  wish  to  show  that  such  exposure  is  not 
only  essential,  but  also  that  by  considering 
and  making  it  essential  we,  at  the  same  time, 
render  femoral  herniotomy  a  much  simpler 
operation  and  one  much  less  likely  to  be 
followed  by  recurrence.  Possibly  the  reason 
why  anatomic  exposure  has  not  been  consid- 
ered necessary  is  that  the  vast  majority  of 
femoral  hemiae  are  repaired  by  the  crural 
route;  and  when  a  femoral  hernia  is  attacked 
through  a  thigh  incision,  it  is  physically  im- 
possible to  secure  an  anatomic  exposure. 
This  statement  is  beyond  all  doubt  or  ques- 
tion and  may  be  proved  easily  by  anyone 
who  will  take  the  time  to  dissect  the  region  of 
the  femoral  ring  and  canal. 

It  is  an  unfortunate  fact  that  practically  all 
the  illustrations  of  the  anatomy  of  the  femoral 
ring,  in  practically  all  the  standard  text  and 
handbooks  of  anatomy  and  surgery,  are  so 
made  that  the  average  individual  cannot  ori- 
ent himself  properly  in  regard  to  the  struc- 
tures pictured.  It  is  equally  unfortunate 
that  probably  the  most  important  structure 
utilized  in  the  closure  of  the  femoral  ring, 
namely,  Cooper's  ligament,  is  not  only  not 
pictured  in  any  of  the  anatomies,  but  also  is 
not  adequately  described  in  most  of  them. 
For  these  reasons  we  have  dissected  a  female 
pelvis  and  have  had  it  drawn  accurately  to 


scale  to  show  the  exact  anatomic  relationships 
at  the  femoral  ring. 

Figure  i  is  a  representation  of  a  female 
pelvis  tilted  slightly  downwards  and  viewed 
from  the  front,  and  slightly  from  the  right 
side  (left  side  of  the  observer).  The  abdomi- 
nal muscles  have  been  cut  away,  the  external 
oblique  aponeurosis  has  been  trimmed  off, 
just  above  its  reflection,  and  the  transversalis 
fascia  has  been  cut  away  just  above  the  point 
where  it  begins  to  line  the  pelvis.  This 
illustration  shows  the  femoral  ring,  occupied 
by  a  loop  of  ileum  and  bounded  by  the  follow- 
ing structures:  Externally,  by  the  external 
iliac  vein,  anteriorly  by  the  Poupart's  ligament, 
internally  by  Gimbemat's  ligament  (which  is 
covered  by  a  reflection  of  the  transversalis 
fasda  and  which,  therefore,  is  not  lettered  in 
tfie  illustrations)  and  posteriorly  by  Cooper's 
ligament,  investing  the  iliopectineal  line  of  the 
OS  pubis.  (The  deep  epigastric  artery,  which 
shows  in  our  other  illustrations,  is  concealed 
by  the  loop  of  ileum.) 

A  properly  performed  operation  for  the  cure 
of  femoral  hernia  by  the  inguinal  route  ren- 
ders it  possible  to  outline  the  structures  in  and 
about  the  femoral  ring  as  clearly  as  they  are 
pictured  in  our  illustration,  difficulty  being 
encountered  only  in  very  obese  subjects.  The 
incision  is  the  usual  one  for  the  repair  of 
inguinal  hernia,  modified  only  in  so  far  as  its 
lower  end  approaches  the  pubic  region  more 
closely  than  does  the  ordinary  inguinal  hernia 
incision.  The  incision  should  be  from  three 
to  four  inches  in  length  and,  if  necessary,  may 
be  continued  downward  onto  the  thigh,  as  is 
described  later  under  "step  4." 

The  second  step  in  the  operation  consists 
in  dividing  the  aponeurosis  of  the  external 
oblique  in  the  direction  of  its  fibers. 

The  third  step  is  illustrated  by  Fig.  2.  By 
raising  up  the  upper  flap  of  the  external  ob- 
lique aponeurosis,  the  conjoined  internal  ob- 
lique and  transversalis  are  brought  into  view,  a 
retractor  is  slipped  under  these  muscles  and 
used  to  retract  them  upward.  Another  re- 
tractor is  slipped  under  the  lower  flap  of  the 
external  oblique  aponeurosis,  which  is  re- 
tracted downward,  bringing  Poupart's  liga- 
ment into  full  view.  A  bridle  of  tape  or 
gauze  is  now  passed  under  the  round  ligament 
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forming  the  femoral  ring.    The  pelvis  is  tilted  slightly 

or  spermatic  cord,  and  used  to  retract  either  lower  flaps  of  the  incision.     Good  retraction 

of  these  structures  upward.     Good  retraction  brings  the  peritoneum  into  view  and  exposes 

gives  a  very  free  exposure  of  the  field  of  opera-  the  neck  of  the  sac.     In  Fig.  2  the  upper  flap  of 

tion,  at  thjs  stage,  and  presents  to  view  the  the  transversalis  fascia  is  shown  in  the  retrac- 

transversalis  fascia  —  a  thin  layer  of  fascia  tor  and  the  lower  flap  is  pictured  free  in  order 

lying  immediately  anterior  to  the  peritoneum,  to  illustrate  its  relationship  to  the  underlying 

This   transversalis  fascia  is  nicked,   divided  peritoneum.     The  deep   epigastric   artery  is 

bluntly  along  the  line  of  the  original  incision,  usually  encountered  during  this  stage  and 

and  then  picked  up  in  the  retractors  exactly  may  be  retracted  or,  if  it  runs  an  anomalous 

as  were  the  other  structures  of  the  upper  and  course,  divided  between  ligatures. 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  I.  Skin,  subcutaneous  tissue,  entental  oblique  and  tranivcrsalis  fascia 
have  been  incised  and  Ihe  upper  and  lower  flaps  retracted  upward  and  downward 
re^)ectively. 


The  fourth  step  consists  in  opening  the 
peritoneum  just  as  it  converges  to  form  the 
neck  of  the  sac.  Through  this  opening  the 
hernial  contents  are  pulled  out  of  tiie  sac,  re- 
placed in  the  peritoneal  cavity  and  held  there 
by  a  gauze  pack,  if  necessary.  If  the  intestine 
or  omentum  is  strangulated,  it  may  be  liber- 
ated with  ease  by  cutting  Gimbernat's  liga- 
ment, which  forms  the  sharp  inner  margin  of 
the  constricting  ring,  Gimbernat's  ligament 
is  in  full  view,  thus  rendering  it  impossible  to 
encounter  uncontrollable  haemorrhage  from  an 
anomalous  obturator  artery.  When  one 
operates  from  the  thigh  and  is  obliged  to  cut 
Gimbernat's  ligament  bUndly  with  a  blunt 
pointed  bistoury,  one  can  never  be  sure  that 
he  will  not  encounter  the  so-called  corona 
mortis  (crown  of  death)  fonned  by  the  anom- 
alous obturator.  If  the  hernial  contents 
are  adherent  to  the  sac,  one  of  two  things 


happens:  (i)  Either  the  sac  is  mo/ adherent  to 
the  tissues  of  the  thigh  (and  it  is  almost  the 
invariable  rule  that  it  is  not  adherent),  in 
which  case  traction  on  the  hernial  contents 
pulls  the  entire  sac  out  of  its  bed,  converting 
the  femoral  into  an  inguinal  hernia  and  thus 
enabling  the  operator  to  deal  conveniently 
with  the  adhesions  between  sac  and  sac  con- 
tents, or  (2}  the  sac  is  adherent  to  its  bed,  in 
which  case  the  inguinal  incision  is  extended 
downward  on  the  thigh,  over  the  hernial 
protrusion,  thus  enabUng  the  operator  to 
dissect  the  sac  free  from  its  adhesions  to  fascia 
and  cellular  tissue. 

Let  us  assume  that  we  are  dealing  with  a 
typical  case.  The  fourth  step  has  been  com- 
pleted, the  hernial  contents  have  been  ex- 
tracted from  the  sac  and  reduced  into  the 
abdominal  cavity  and  we  are  ready  for  the 

Fifth  step,  which  consists  in  introducing  a  ' 
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The  sac  has  been  delivered,  ligated  high  and  amputated.    The  three 


a  for  closing  the  [emoral  ring  a 


dressing  forceps  into  the  sac,  down  to  its  low- 
est point,  then  closing  the  forceps  and  with- 
drawing it.  This  procedure  everts  the  sac 
and  converts  the  femoral  into  an  inguinal 
hernia.  The  sac  is  now  tied  off  by  transfixion 
ligature  or  by  suture  and,  as  may  be  seen  in 
Fig.  3,  it  is  tied  off  with  ease  sufficiently  high 
to  guarantee  absolutely  against  leaving  a  dim- 
ple, protrusion  or  any  other  variety  of  poten- 
tial hernia  behind.  If  the  sac  does  not  evert 
easily,  we  know  that  it  is  adherent  to  the  bed 
in  which  it  lies,  and  we  must  proceed  to  dis- 
sect it  out  by  retracting  the  lower  skin  flap  or 
by  enlarging  the  incision  as  described  above 
under  the  head  of  "fourth  step." 

The  sixth  step  consists  in  closure  of  the 
femoral  ring.  The  ring  is  exposed  to  full  view 
by  retracting  the  lower  flap  of  the  external 
oblique  downward  and  outward  and  by  re- 
tracting the  skin,  the  upper  flap  of  external 


obUque,  the  tendon  of  internal  oblique  and 
transversahs  muscles  and  the  transversalis 
fascia  upward  and  inward  (Fig.  3),  The  ring 
is  bounded  by  the  external  iliac  vein  external- 
ly, by  Poupart's  ligament  anteriorly,  by 
Gimbernat's  ligament  (covered  by  a  reflection 
from  the  transversalis  fascia)  internally,  and 
by  Cooper's  ligament  posteriorly.  A  de- 
tailed description  of  Cooper's  ligament  is 
furnished  in  the  supplementary  note  at  the 
end  of  our  paper.  It  is  sufficient  to  point  out 
here,  that  when  the  parts  are  retracted,  as 
we  have  described,  one  can  palpate  the  hori- 
zontal ramus  of  the  pubis  and  can  see  it  cov- 
ered by  a  dense,  tough,  white,  glistening 
fascial  membrane.  This  membrane  is  Cooper's 
ligament.  With  a  small,  full  curved  needle 
one  takes  a  deep  bite  through  Cooper's  liga- 
ment {deep  enough  to  go  down  to  the  peri- 
osteum of  the  pubic  bone)  just  internal  to  the 


6o 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


iliac  vein,  and  then  another  bite  through  the 
lower  flap  of  the  transversalis  fascia  and  the 
edge  of  the  Poupart's  ligament.  Another 
suture  is  similarly  placed  internal  to  the  first 
one,  and  a  third  one  still  further  internally,  if 
necessary  (Fig.  3).  The  most  internal  suture 
always  picks  up  Gimbernat's  ligament. 
When  these  sutures  (we  use  chromic  gut)  are 
tied,  they  approximate  Poupart's  to  Cooper's 
ligament  and  effectually  close  the  hernial  ori- 
fice. In  placing  the  first  suture  the  external 
iliac  vein  is  protected  against  possible  punc- 
ture with  a  small  curved  retractor. 

The  seventh  and  last  step  resembles  the 
ordinary  closure  of  an  inguinal  hernia. 
Chromic  gut  sutures  approximate  the  internal 
oblique  and  transversalis  muscles  (including 
the  upper  flap  of  the  divided  transversalis 
fascia)  to  Poupart's  ligament.  We  usually 
do  not  transplant  the  cord  or  round  ligament. 
Finally  the  external  oblique  is  sutured  and 
then  the  skin  incision  is  closed. 

The  operation  as  we  have  described  it  and 
as  we  execute  it  is  practically  indentical  with 
the  description  furnished  by  Moschcowitz 
(loc.  cit.).  As  the  result  of  our  experience  we 
feel  that  Moschcowitz's  enthusiastic  recom- 
mendation of  the  operation  is  more  than 
warranted^  and  that  as  regards  rationality, 
simplicity  and  safety,  this  operation  stands 
in  the  same  relationship  to  femoral  hernia 
that  the  Bassini  operation  does  to  inguinal 
hernia.  In  strangulated  femoral  hernia,  re- 
quiring intestinal  resection,  the  inguinal 
approach  renders  resection  and  anastomosis 
a  comparatively  easy  procedure.  There  is 
never  any  need  to  consider,  even  for  a  moment, 
the  supplementary  abdominal  incision,  which 
is  recommended  by  so  many  authors  as  a 
routine  step  in  femoral  hernia  when  resec- 
tion is  indicated. 

SUPPLEMENTARY    NOTE    ON   COOPER'S 

LIGAMENT 

The  inguinal  attack  on  the  femoral  hernia 
has  not  come  into  more  general  use,  largely 
because  the  various  authors  who  have  recom- 
mended the  method  have  invariably  empha- 
sized the  importance  of  Cooper's  ligament, 

^  Moschcowitz  very  modestly  lays  no  emphasis  on  a  claim  to  having 
devised  the  operation,  but  his  clear  description  should  do  much  toward 
popularizing  the  inguinal  attack  on  femoral  hernia. 


without  devoting  even  so  much  as  a  line  to  its 
description.  In  closing  the  femoral  ring,  one 
is  confronted  with  the  necessity  of  suturing 
Poupart's  ligament  to  Cooper's  ligament  and 
one  is  very  apt  not  to  know  what  Cooper's 
ligament  is.  If  one  attempts  to  inform  him- 
self, in  the  usual  way,  he  finds  that  in  Quain's 
Anatomy  (first  edition)  the  subject  is  not 
mentioned,  in  Cunningham's  Anatomy  (third 
edition)  likewise  no  mention  is  made  of  the 
structure,  in  Morris'  Anatomy  (edition  of 
1907)  the  ligament  is  not  described,  and  in 
Gray's  Anatomy  (edition  of  1905)  it  is  de- 
scribed most  briefly  in  one  place  as  "a  strong 
ligamentous  band,"  etc.  (page  437),  and  in 
another  place  as  *'a  small  reflection  from  the 
tendon  of  the  transversalis"  (page  448). 
The  average  surgeon,  in  his  own  library,  is  not 
equipped  to  furnish  himself  with  adequate 
information  concerning  Cooper's  ligament. 
Indeed,  one  of  the  results  of  our  investigation 
has  been  the  discovery  that  even  the  anat- 
omists are  not  in  agreement. 

In  1804  Astley  Cooper  published,  at  Lon- 
don, his  classical  work  on  "Anatomy  and 
Surgical  Treatment  of  Abdominal  Hernia." 
In  1827  a  second  edition  was  edited  by  C. 
Aston  Key.  Copies  of  either  of  these  editions 
are  difficult  to  procure.  Fortunately,  how- 
ever, in  1844,  an  American  edition  was  put 
out  by  Lea  and  Blanchard  at  Philadelphia. 
This  American  edition  is  a  verbatim  copy  of 
the  second  London  edition  as  regards  text. 
In  this  work  on  hernia,  Astley  Cooper  for  the 
first  time  described  the  ligament  which  now 
goes  by  his  name. 

A  surprising  and  almost  ludicrous  phase  of 
the  subject  is  that  one  really  cannot  find 
Cooper's  ligament  in  Cooper's  own  book, 
unless  one  has  discovered  in  advance  what  the 
ligament  is.  By  consulting  the  larger  French 
and  German  handbooks  or  systems  of  anat- 
omy, one  finds  that  the  ligamentum  cooperi 
is,  in  reahty,  the  ligamentum  pubicum,  and 
then  if  one  goes  through  Cooper's  work  again 
he  finds  that  on  page  31  (American  edition, 
loc.  cit.)  Cooper  describes  the  os  pubis  as 
being  "covered  by  a  ligamentous  expansion, 
which  forms  a  remarkably  strong  production 
above  the  linea  iliopectinea,  extending  from 
the  tuberosity  of  the  pubis  outward,  and  pro- 
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jecting  from  the  bone  over  that  line."  Later 
he  refers  to  this  ligament  as  "the  ligament  of 
the  pubes,"  thus  establishing  the  identity  of 
this  structure  with  the  "ligamentum  pubi- 
cum."  Of  course,  Cooper  never  utilized  this 
ligament  for  closing  a  hernial  ring,  for  in  the 
days  of  Cooper,  hernial  rings  were  not  closed.^ 

Cooper's  own  description,  as  we  see,  is  not 
adequate,  and  it  is  necessary,  therefore,  to 
supplement  it  with  the  more  detailed  investi- 
gations of  modem  anatomists.  The  three 
best  descriptions  that  I  have  been  able  to  find 
are  those  by  Poirier  and  Charpy,  Testut,  and 
by  Eisler  (in  Bardeleben's  Handbuch). 

Testut  (5)  says:  "The  superior  border  of 
the  pectineal  crest  is  covered  by  a  sort  of 
fibrous  cord,  very  thick,  very  dense,  very 
resistant,  intimately  adherent  to  the  bone, 
and  extending  from  the  spine  of  the  pubis  to 
the  iliopectineal  eminence.  This  is  the  pubic 
ligament  of  Cooper,  or  more  simply  termed, 
Cooper's  ligament.  The  morphological  sig- 
nificance of  this  fibrous  structure,  lying  on  the 
sharp,  bony  angle  of  the  pectineal  .crest,  does 
not  appear  to  be  clearly  understood.  Various 
authors  describe  the  ligament  of  Cooper  as  a 
fusion,  at  the  same  point,  of  various  fascial 
layers:  pectineal  aponeurosis,  Gimbernat's 
ligament,  CoUes'  ligament  and  the  fascia 
transversalis,  all  of  which  find  insertion  into 
the  pectineal  crest.  But  the  ligament  of 
Cooper  does  not  consist  of  these  fasciae  alone, 
for  it  is  made  up  also  of  other  structures,  of 
which  the  principal  ones  come  from  the  lateral 
margin  of  the  adminiculiun  of  the  linea  alba." 

Poirier  and  Charpy  (6)  furnish  the  following 
description  of  the  ligament:  "The  iliopecti- 
neal line  of  the  pubis  marks  the  point  of  fusion 
of  various  fascial  layers:  the  pectineal  fascia, 
Gimbernat's  ligament,  behind  this  the  poste- 
rior pillar  of  the  external  ring,  and  finally  the 
transversalis  fascia,  re-enforced  by  the  liga- 
ments of  Henle  and  Hesselbach.  Thus  the 
angular  bony  edge  overladen  by  all  these  in- 
sertions is  transformed  into  a  rounded  cord, 
which  is  given  the  name  of  the  pubic  ligament 
of  Cooper  —  Cooper's  ligament.'' 

Finally  Eisler,  in  Bardeleben's  (7)  extensive 

I  Cooper  states  quite  naively  that  some  surgical  writers  have  actually 
pmpoetd  tying  off  Uie  hernial  sac,  but  that  such  an  operation  is  not  only 
osdess,  but  abo  dangerous,  due  to  the  inflammatory  peritonitis  set  up 
by  the  ligature.  He  quotes  instances  of  death  from  suppurative  pen- 
tanitii  caused  by  ligating  the  neck  of  the  sac. 


Handbook  of  Anatomy,  describes  Cooper's 
ligament  as  follows :  ^*  The  fascia  of  the  pecti- 
neus  muscle  (which  covers  the  muscle  as  a 
thin  fascial  aponeurosis)  changes  at  this  point 
(i.e.,  the  crest  of  the  pubic  ramus)  into  a 
strong,  flat,  tendinous  cord,  which  runs  parallel 
to  the  horizontal  ramus  of  the  pubic  bone, 
finally  reaches  the  ramus  and  projects  over  it. 
This  cord,  the  so-called  ligamentum  pubicum 
(Cooperi)  passes  laterally  and  dorsally  over 
the  iliopectineal  eminence  and  ends  on  the 
ilium.  Mesially  it  extends  over  the  mesial 
end  of  the  horizontal  ramus  of  the  pubis,  onto 
the  superior  surface  of  the  body  of  the  pubis. 
All  of  the  structures  previously  mentioned 
furnish  fibers  to  the  ligamentum  pubicum  — 
(these  structures  are:  tractus  iliopubicus, 
fabdnguinalis,  ligamentum  CoUesi,  Ugamen- 
tum  interfoveolare,  interfoveolaris  muscle, 
and  the  common  aponeurosis  of  the  obliquus 
internus  and  transversus)  and  in  addition  to 
these,  there  are  fascicles  from  the  adminicu- 
lum  lineae  albae,  sometimes  fibers  from  the 
tendon  of  the  psoas  minor  and  regularly,  on 
the  deep  surface,  fibers  from  the  origin  of  the 
pectineus.  As  a  matter  of  fact,  we  may  as- 
sume, with  safety,  that  Cooper's  ligament  is 
developed  essentially  from  the  pectineal 
fascia  as  a  result  of  the  varying  pidl  of  the 
different  fibrous  strands  that  radiate  into  it. 
Moreover,  Cooper's  ligament  forms  only  that 
part  of  the  pectineal  fascia  which  is  especially 
taxed  by  the  above-mentioned  pull." 

It  is  evident  from  the  above  three  transla- 
tions that  even  the  authorities  on  anatomy 
are  not  in  complete  agreement.  The  descrip- 
tions enable  us,  however,  to  orient  ourselves 
very  clearly  regarding  the  gross  anatomic 
relationships  of  Cooper's  ligament.  The  ina- 
portant  feature  from  the  surgical  point  of 
view  is  merely  this:  When  the  ramus  of  the 
pubis  is  exposed  by  an  inguinal  incision,  it  is 
seen  to  be  covered  by  a  thick  fascial  bundle. 
This  fascial  bundle  is  Cooper's  ligament. 
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CONGENITAL  DISLOCATION   OF   THE  HIP;   A   RATIONAL 

METHOD   OF   TREATMENT  ^ 

By  harry  M.  SHERMAN,  M.  D.,  San  Francisco 


WHAT  I  wish  to  say  about  con- 
genital dislocation  of  the  hip  will 
be  said  from  a  purely  clinical 
viewpoint.  Clinically,  then,  we 
have  to  deal  with  a  condition  complex.  This 
complexity  includes  a  more  or  less  incom- 
petent acetabulum,  a  more  or  less  imperfectly 
formed  femoral  head,  a  more  or  less  shortened 
or  distorted  femoral  neck,  and  a  more  or  less 
elongated  and  narrpwed  capsular  ligament. 

The  acetabulum  is  commonly  shallow  and 
lacking  in  its  upper  rim,  in  that  the  iliac 
component  does  not  supply  a  broad  over- 
hanging mass  to  support  the  body  weight  on 
the  femoral  head. 

The  femoral  head  may  be  stunted,  and 
conmionly  its  ossific  nucleus  is  displaced  to 
a  position  external  to  the  normal,  and  devel- 
opment must  then  result  in  an  atypical  head. 

The  femoral  neck  is,  in  most  instances,  of 
practical  if  not  normal  length,  but  it  is, 
again,  in  most  instances  badly  misdirected 
by  a  twist  in  the  shaft,  so  that  in  the  ordinary 
position  of  the  limb  the  head  is  projected 
forward. 

The  capsule  always  has  its  normal  attach- 
ments to  the  acetabular  rim  proximately  and 
to  the  base  of  the  femoral  neck  distally,  but 
between  the  acetabulum  and  the  femoral 
head  it  is  elongated  and  therefore  commonly 
contracted,  so  that  its  lumen  is  less  than  the 
diameter  of  the  femoral  head  while  its  walls 
are  thickened  because  of  its  reaction  to  the 
unintended  work  of  having  to  support  and 
carry  the  body  weight  in  walking. 

Of  these  potential  complexities,  that  of  the 
acetabulum,  whatever  it  may  be,  is  irremedi- 


able. The  early  operations  which  deepened 
the  socket  by  excavation  not  only  took  away 
articular  cartilage,  but  encroached  upon 
epiphyseal  lines  and  therefore  interfered  with 
growth.  This  practice  was  a  phase  in  the 
development  of  a  technique  and  has  quite 
rightly  been  abandoned.  We  must  take  the 
acetabulum  very  much  as  we  find  it,  but  we 
may  expect  in  some  cases,  after  a  successful 
reposition,  a  not  inconsiderable  amount  of 
development  along  relatively  normal  lines 
from  proper  use  of  a  hitherto  unused  part. 
Complete  acetabular  incompetence  may  be 
a  cause  of  failure  of  reposition  or  of  reluxation. 

The  femoral  head  belongs  in  the  same  class; 
no  successful  attempt  has  ever  been  made  to 
remodel  this  part.  In  some  instances  a 
manifestly  incompetent  head  has  been 
ablated,  but  this  has  only  robbed  the  patient 
of  such  poor  support  as  the  deformed  head 
might  have  given,  without  offering  the  pos- 
sibility of  a  substitute. 

The  femoral  neck,  commonly  adequately 
long,  is  so  frequently  misplaced,  by  being 
directed  forward,  that  it  fails  to  correlate 
with  the  acetabulum.  This  distortion  can 
be  appreciated  in  the  radiograms;  for,  if  it  be 
present,  a  radiogram  taken  of  the  hip  with 
the  toes  of  that  foot  pointing  forward  will 
show  the  neck  and  head  obscured  by  the 
trochanter,  or  foreshortened.  If  now  another 
radiogram  be  taken  with  the  toes  pointing 
inward  (inward  rotation  of  the  limb  through 
90°),  the  neck  and  head  will  be  seen  in 
profile,  and  their  practicability  can  be 
easily  estimated  (Figs,  i  and  2).  The  twist 
of  the  femoral  shaft  is  the  commonest  cause 
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Fig.  I.  Radiogram  of  a  congenital  dislocation  ol  the 
hip,  token  witli  the  toot  in  the  usual  anteroposterior 
plane.  The  femoral  neck  appears  foreshortened — ap- 
parently an  iacoRipetent  part — not  capable  of  proper 
articulation  with  the  pelvis. 

of  reluxation,  and  of  the  inability  to  hold 
the  femoral  head  in  any  better  position  than 
the  so-called  anterior  transposition.  In  gen- 
eral, when  the  dislocated  femoral  head  is 
found  above  the  acetabulum,  under  the  inter- 
nal thigh  rotator  muscles,  the  femoral  shaft 
will  have  the  anterior  twist;  while  if  the  head 
is  found  back  on  the  dorsum  of  the  ilium  and 
shows  there  prominently  when  the  child 
stands,  the  twist  will  not  be  present;  but 
this  is  not  an  absolute  rule. 

The  capsule  and  its  elongated  and  narrow 
shape  is  the  real  obstacle  to  easy  reposition. 
If  its  lumen  is  smaller  than  the  femora!  head 
it  is  impossible  to  thrust  the  head  through  it, 
for  it  is  a  very  firm  structure  and  not  disten- 
sible. I  base  this  statement  on  the  fact  that 
I  have  often  thrust  my  finger  down  to  its 
narrowest  part,  just  at  its  attachment  to  the 
upper  rim  of  the  acetabulum,  and  I  have 


Fig.  I.  Radiogram  of  same  hip  as  in  Fit;.  ' '  Taken  at 
the  same  time,  but  with  the  limb  rotated  in  so  that  the 
foot  is  in  a  transverse  plane  and  the  toes  point  to  the 
teg  of  the  opposite  side.  The  femoral  head  and  neck 
come  out  in  profile  and  the  part  is  seen  to  be  competent 
and  capable  of  proper  articulation  with  a  competent 
acetabulum. 

sometimes — long  ago— tried  to  dilate  it  with 
a  powerful  uterine  dilator.  It  was  always — ■ 
except  in  one  or  two  instances  in  which  it  was 
large — impassable  to  the  linger,  and  the 
uterine  dilator  bent  under  the  force  appUed 
but  did  not  stretch  the  capsule.  If  this 
narrowest  part  be  widened  by  an  incision, 
the  putting  of  the  head  into  the  acetabulum 
is  an  easy  act,  and  commonly  requires  no 
force  in  children  of  the  age  best  suited  to 
the  operation. 

The  operative  technique  proposed  and  prac- 
ticed is  as  follows:  In  younger  children,  up 
to  the  age  of  five  or  seven,  no  preliminary 
treatment  is  needed.  An  incision  is  made 
from  the  anterior  superior  iliac  spine  down- 
ward, just  external  to  the  long  head  of  the 
rectus  femoris,  between  that  and  the  tensor 
vagina  femoris.    This  is  the  dividing  line 
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between  anterior  crural  and  gluteal  nerves, 
and  none  are  cut,  nor  aught  else  but  connec- 
tive tissue,  unless  it  be  a  small  artery.  The 
capsule  over  the  displaced  head  is  found  lying 
just  beneath  the  muscles  mentioned.  It  is 
incised  freely  in  the  line  with  the  incision 
already  made.  The  hip  is  now  flexed,  which 
relaxes  the  capsule,  and  the  gloved  finger  is 
inserted  and  passed  into  the  capsule  toward 
the  acetabulum  to  the  narrow  part.  A  long- 
bladed  straight  probe-pointed  bistoury  is 
guided  by  the  finger  through  the  narrow  place 
into  the  acetabulum.  By  pushing  on  the 
back  of  the  blade  with  the  finger  inside  the 
capsule,  and  making  a  to-and-fro  motion 
with  the  holding  hand  on  the  outside,  the 
capsule  is  cut  downward  through  its  lower 
part,  so  that  the  finger  can  slip  along  the 
knife  into  the  acetabulum.  This  downward 
direction  must  be  taken  to  avoid  the  femoral 
artery  and  vein.  An  ample  opening  of  the 
acetabulum  must  be  assured.  Then,  with 
the  hip  still  flexed,  guide  and  lift  the  femoral 
head  over  the  rim  into  the  cavity.  At  once 
extend  the  thigh,  abduct  it  70  to  75  degrees 
and  rotate  it  inward  90  degrees — then  flex  the 
knee.  This  makes  the  long  head  of  the  rectus 
tight,  and  it  lies  just  over  the  femoral  neck 
in  its  new  position  and  prevents  anterior 
reluxation,  and  at  the  same  time  gives  the 
plaster  of  Paris  splint  a  much  more  efficient 
control  of  the  femur,  but  it  does  put  the  limb 
in  an  awkward  position.  I  formerly  used 
to  suture  the  capsule.  Now  I  do  not;  the 
capsule  at  the  outer  side  of  the  incision  is 
carried  downward  and  inward  by  the  neck 
as  it  moves  with  the  head  into  the  acetabulum, 
and  passes  beneath  the  inner  part  of  the  same. 
The  patent  incision  is  an  excellent  drainage 
for  the  joint  cavity,  and  when  healing  has 
occurred  the  reduplicated  capsule  is  strength- 
ened by  the  act.  The  opening  in  the  fascia 
lata  I  suture  with  catgut  and  the  skin  with 
horsehair.  The  limb  remains  in  the  original 
plaster  of  Paris  splint,  which  is  a  double 
spica,  four  or  six  weeks.  Radiograms  check 
up  the  accuracy  of  the  reposition. 

At  the  end  of  the  four  or  six  weeks  the 
plaster  is  removed.  Now,  if  there  is  a  twisting 
of  the  femoral  shaft,  turning  the  head  for- 
ward, I  drive,  while  the  limb  is  still  held  in 


Fig.  3.  Radiogiam  oE  a  replaced  hip,  the  head  in  tbe 
acetabulum,  the  nail  holding  the  head  and  neck  in  a 
transverse  plane,  the  line  of  the  osteotomy  of  the  shaft 
and  the  whole  held  by  the  plaster  of  Paris  spica. 

inrotation,  a  long  nail  into  the  femur  between 
the  trochanters.  Then  I  do  a  subcutaneous 
osteotomy  just  below  the  nail.  Next,  hold- 
ing the  upper  fragment  in  the  proper  position 
by  means  of  the  protruding  end  of  the  nail,  so 
that  the  head  is  in  the  acetabulum  and  the 
trochanter  is  in  the  normal  transverse  plane, 
I  rotate  the  lower  fragment  out,  so  that  the 
toes  [>oint  a  little  (15  to  20  degrees)  outward. 
Then  another  double  spica  of  plaster  of  Paris 
is  put  on,  and  in  this  the  end  of  the  nail  is 
buried  so  that  the  inward  rotation  of  the 
upper  fragment  is  maintained  {Fig.  3).  The 
reposition  and  osteotomy  and  the  position  of 
the  fragments  are  again  checked  up  by  a 
radiogram.  The  nail  remains  in  situ  four 
to  six  weeks.  The  spica  is  undisturbed  until 
the  femur  has  healed  and  is  firm.  Splints, 
spicas  of  plaster  of  Paris,  are  put  on  at 
intervab  for  eight  to  twelve  months,  each 
succeeding  one  being  a  little  shorter,  and 
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with  each  the  limb  being  put  in  less  abduc- 
tion. Walking  begins  in  the  splint  about 
two  and  a  half  to  three  months  after  the 
osteotomy. 

With  this  plan  I  know  I  have  put  the 
femoral  liead  into  the  socket  of  the  acetab- 
ulum and  not  on  it  with  the  capsule  inter- 
posed. A  proper  intimate  contact  of  femoral 
and  acetabular  cartilages  is  secured.  This 
for  the  first  stage,  which  overcomes  the 
obstacles  of  the  capsule.  The  second  stage 
puts  the  femoral  head  and  neck  into  a  proper 
relation  both  with  the  femoral  shaft  and  the 
acetabulum,  so  that  when  the  foot  is  in  the 
correct  anteroposterior  plane  the  vertical 
plane  of  the  neck  and  head  is  directed  inward 
and  a  little  forward,  and  the  head  enters  the 
acetabulum  properly  so  that  the  posterior 
side  of  the  neck  is  not  in  contact  with  the 
posterior  Up  of  the  acetabulum.  This  lessens 
the  likelihood  of  reluxation,  and  if  the  patient 
has  but  a  practical  head  and  neck  and  a 
competent  acetabulum,  reposition  will  be 
stable    and    fimction    will    be    satisfactory. 

The  evolution  of  the  plan  is  simple.  The 
stiff  hips  following  the  earlier  operations  in 
which  the  acetabulimi  was  deepened  led  me 
to  try  the  manipulative  method.  The  insta- 
bility of  reduction  in  one  instance  made  me, 
immediately  after  the  manipulative  reduction, 
incise  to  find  out  what  was  the  difficulty. 
I  f oimd  bunched  up  capsule  between  the  head 
and  acetabulum.  When  this  was  cleared 
away  and  the  head  really  entered  the  socket, 
reposition  became  stable.  Next,  I  noticed — 
m  cases  thus  treated — reluxations  after  a  few 
months  or  years,  and  referring  this  to  the 
known  distortion  of  the  shaft,  I  adopted  the 
practice  of  the  osteotomy. 

There  is  another  danger  which  has  been 
avoided  by  this  particular  technique,  though 
its  imminence  was  not  appreciated  until  very 
recently. 

I  had  noticed  an  interference  with  growth, 
following  the  deepening  of  the  acetabulum, 
in  the  case  of  a  young  woman  upon  whom  I 
had  done  the  original  Lorenz  operation  when 
she  was  a  little  child.  This  operation,  as 
you  remember,  deepened  the  shallow  acetab- 
ulum. The  reposition  done  on  the  child  was 
stable,  but  she  had  a  progressively  increashig 


shortening  of  the  limb  during  her  years  of 
growth.  A  radiogram,  taken  when  growth 
had  been  obtained,  shows  the  acetabulum 
at  too  high  a  level  on  the  side  of  the  pelvis, 
just  as  the  acetabulum  comes  to  be  too  highly 
located  in  the  cases  of  hip-joint  tuberculosis 
with  involvement  of  the  acetabulum  and 
destruction  of  the  epiphyseal  line  of  the  iliac 
component.  Evidently  the  excavation  and 
deej>ening  of  the  acetabulum  in  the  old  type 
of  operation  interfered  with  epiphyseal  lines 
and  checked  the  normal  downward  growth 
of  the  iliac  component  of  the  socket. 

With  this  technique  of  reduction  through 
an  incision,  which  really  reduces,  and  oste- 
otomy when  it  is  necessary  to  fit  the  component 
parts  of  the  joint  to  each  other,  I  feel  I  can 
give  my  patients  a  full  loo  per  cent  of  their 
chances  for  a  practical  joint.  I  cannot  re- 
create bony  deficiencies,  nor  perfectly  fit 
together  wholly  mismatched  parts,  but  with 
a  practical  acetabulum  and  a  practical  head 
and  neck  I  think  the  method  should  give  a 
practically  normal  joint.  A  joint  is  a  mechan- 
ical contrivance,  and  the  test  of  its  mechanical 
competence  is  its  functional  competence.  A 
joint  which  has  a  functional  competence 
equal  to  that  of  a  normal  joint  is  itself  a  nor- 
mal joint.  In  many  instances  the  radiogram 
may  show  variations  in  shape,  size,  and  other 
details  from  the  generally  accepted  form,  but 
if  the  function  is  equal  to  that  of  a  normal 
joint  I  claim  that  it  is  a  normal  joint. 

As  regards  statistics:  There  have  been 
twenty-nine  hips  reduced  by  incision  with 
no  osteotomy  following.  Of  these,  eight 
have,  gone  into  the  position  called  anterior 
transposition.  Three  have  stable  reposition, 
but  have  developed  coxa  vara.  One  has, 
with  no  demonstrable  infection,  become 
completely  ankylosed.  In  one,  an  infection 
of  the  incision  caused  death.  Four  we  do 
not  know  about.  Twelve  have  functionally 
normal  joints. 

This  is  41.3  per  cent  of  success. 

There  have  been  twenty-seven  hips  re- 
*  duced  by  incision  with  an  osteotomy  follow- 
ing to  correct  a  twisted  femoral  shaft.  Of 
these,  two  have  gone  into  anterior  trans- 
position because  of  incompetent  acetabula. 
In  two,  the  nail  failed  to  hold  the  upper 
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fragment  after  the  osteotomy,  and  the  parts 
returned  to  their  original  relations.  These 
cases  were  then  as  if  no  osteotomy  had  been 
done.  In  one  instance,  I  must  have  encoun- 
tered some  osseous  dystrophy,  for  the  femur 
crumpled  up  in  a  simple  and  forceless  manipu- 


lation, and  though  the  reposition  is  stable, 
the  alignment  of  the  shaft  is  erratic,  and  will 
need  correction  later.  Three  are  still  imder 
treatment.  Nineteen  have  functionally  nor- 
mal joints. 

This  is  70.3  per  cent  of  success. 


TUMORS   OF  LARGE   NERVES  ASSOCIATED   WITH  FIBROMA  MOLLUS 
CUM,   WITH   EXHIBITION   OF   LARGEST   SPECIMEN   ON   RECORD^ 

By  NORMAN  KERR,  M.  D.,  C.  M.,  Chicago 

Assistant  Professor  of  Surgeiy.  Chicago  Policlinic 


THE  writer's  interest  in  this  subject  is 
largely  due  to  the  enthusiasm  of  Dr. 
Carl   H.   von    Klein,   who  was  kind 
enough  to  furnish  him  with  a  complete 
bibliography   of  the   subject,   and   this  fact 
seems  sufficient  reason  to  make  this  paper  of 
sufficient  value  to  present  to  this  society. 

There  is  so  much  literature  on  the  subject 
that  only  a  few  salient  points  will  be  dwelt 
upon  in  this  paper,  and  anyone  who  may  be 
interested  further  can  refer  to  the  bibliography. 
,  The  first  well-described  morbid  condition 
of  neuroma  was  written  by  Paul  Aronson  in 
his  work  entitled  ^*Pathologie  des  tumeurs,'' 
in  1788,  where  he  relates  his  observations  and 
describes  tumors  composed  of  nerve  fibers. 
F.  X.  Alexander,  in  a  dissertation  in  1800, 
speaks  of  such  tumors  developing  either  in 
the  neuriline  or  in  the  nerve.  These  tumors 
were  known  under  the  name  of  nodular  nerve 
tumors,  tubercular  nerve  tumors,  scirrhous 
nerve  tumors,  ganglion  tumors,  elephantiasis, 
and  so  forth. 

Odier  of  Geneva,  in  his  work  entitled 
''Manual  de  Med^cin  Pratique,  1803,'*  first 
introduced  the  term  '* neuroma.'^  and  de- 
scribes a  case  of  a  species  of  aneurism  of  the 
radial  nerve,  and  savs  all  the  nerve  fibers 
spread  fan-like  from  one  another,  or,  like  the 
ribs  of  a  melon,  their  center  is  filled  with  a 
whitish  matter  and  in  some  places  yellowish;  it 
is  spread  out  in  intervals  of  an  infinite  number 
of  transparent  vessels  interlaced  with  one 
another.     This   description,    says   the   great 

'Complete  bibliography  may  be 


pathologist  Virchow,  evidently  refers  to  a 
case  of  myxoma;  he  further  says  that  every 
tumor  has  an  organic,  a  morbid,  or  a  normal 
structure;  this  defect  can  exist  in  the  neurilem- 
ma, in  the  marrow  of  the  nerve,  in  the 
arteries,  in  the  veins  or  lymphatics  of  the 
sheath,  or  finally  in  the  nerve  substance 
itself.  This  essential  point  has  induced 
Odier  to  term  it  neuroma.  He  also  used  the 
term  neuroma  for  morbid  tumors,  circum- 
scribed and  deep,  which  are  caused  by  acci- 
dental swelling  of  a  nerve  and  at  the  extreme 
stage  of  which  the  tumor  causes  very  severe 
pains. 

In  Hyde's  eighth  edition  ''Diseases  of  the 
Skin,''  which  I  understand  was  written  by 
the  late  Dr.  H.  G.  Anthony,  fibroma  mollus- 
cum  is  stated  to  be  a  developmental  defect 
manifesting  itself  by  the  presence  of  tumors 
of  the  skin  and  other  organs  of  the  body,  pig- 
mentations of  the  skin  and  mucous  membrane 
of  the  mouth  and  by  defect  in  the  mental  de- 
velopment; one  or  both  of  the  last  two  named 
symptoms  may  be  absent. 

Symptoms.  The  tumors  are  usually  numer- 
ous and  scattered  irregularly  over  the  entire 
body.  They  are  from  pea  to  egg  sized  and 
vary  greatly,  according  to  their  age  and 
dimensions.  In  early  development  they 
present  dome-shaped  pea  to  bean  sized 
elevations  which  are  softish,  semisolid,  or 
pasty  with  a  normal  epidermal  covering. 
Later  they  are  cone-shaped,  semisolid  forma- 
tions, sometimes  capped  by  an  opaque  summit 
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which  presents  the  appearance  of  a  vesicle 
aod  which  bleeds  freely  when  pricked. 
Digital  compression  causes  these  tumors  to 
disappear  through  a  ring  in  the  skin  and  when 
released,  they  spring  back  into  their  normal 
position.  Old  tumors  are  less  gelatinous,  are 
tirmer,  mam  mil  I  a  ted,  often  pedunculated. 
Small  sized  tumors  may  recede  leaving  an 
empty  pouch  of  skin.  When  egg  sized,  the 
tumors  are  usually  subcutaneous  and  are  less 
lobulated  than  fatty  tumors;  when  diffuse, 
especially  in  the  face,  they  draw  the  skin  into 
extensive  folds — fibroma  pendulum. 

Occurring  about  the  anus  they  present  folds 
of  tissue  which  resemble  labia  minora  vulvie 
and  which  annoy  the  patient  in  defecation. 
They  are  not  painful  when  touched  and  they 
produce  no  subjective  symptoms.  In  a  given 
case  tumors  of  all  sizes  and  in  all  stages  of 
development  may  be  present.  When  very 
large,  there  may  be  a  single  tumor  present 
which  may  be  more  or  less  pedunculated. 
The  tumors  may  affect  the  mucous  membrane 
of  the  mouth,  large  nerve  trunks,  suprarenal 
capsule,  intestines  and  other  internal  organs. 
Patches  of  leucoderma,  telangiectasia,  patu- 
lous orifices  of  sebaceous  glands,  comedones 
and  fatty  tumors  are  not  uncommon.  Pigmen- 
tations are  usually  light  to  dark  brown 
colored,  freckles  sprinkled  over  the  entire 
cutaneous  surface  together  with  a  few  large 
patches  of  pigmentation;  jet  black  points  of 
pigmentation  are  sometimes  observable  in  the 
larger  areas.  The  freckles  may  be  discernible 
in  the  negro. 

Rolleston  enumerates  about  ten  conditions 
which  seem  to  influence  the  congenital  factor 
by  increasing  the  lesions,  viz.,  (i)  trauma;  (2) 
extreme  cold;  (3)  chronic  irritation  of  the  skin; 


(4)  physical  influences;  (5)  overwork;  (6) 
puberty;  (7)  pregnancy;  (8)  menopause; 
{9)  infectious  diseases.  The  large  number  of 
con  tributary  influences  given  by  this  last 
named  author  seems  to  be  an  index  of  the  lack 
of  real  knowledge  of  the  etiology  of  this 
disease  and  the  pathology  as  yet  described  b 
not  very  clear;  however,  Soldan  gives  the 
following  conclusions : 

First:  The  pigmented  na;vi  are  in  the 
majority  of  cases  the  first  symptoms  of  a 
fibromatous  process  in  the  connective  tissues 
of  the  cutaneous  nerves. 

Second:  The  pigmentation  is  probably  a 
result  of  the  fibromatosis  of  the  nerve  con- 
nective tissue. 

Third:  The  naivus  cell  nests  and  strands,  as 
described  amongst  others  by  Unna,  are 
neither  epitheliomata  nor  lymphangiofibro- 
mata  but  neurofibromata. 

Fourth:  From  the  fibromatous  process  of 
the  pigmented  naevi  develop  dermoid 
tumors  which  are  described  as  soft  fibromata 
and  elephantiasis  mollis. 
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Fifth :  The  fibromatous  process  is  not  only 
confined  upon  the  skin  but  may  also  appear 
on  any  place  of  the  peripheral  nerve  system 
and  may  also  lead  to  tiie  formation  of  so-called 
pseudoneuromata  and  plexiform  neuromata. 

Sixth:  The  variety  of  forms  of  neuro- 
fibromatosis is  caused  by  localization,  anatom- 
ical conditions  and  energy  of  growth  of  the 
elements  of  the  tumors. 

We  have  to  differentiate,  therefore: 

1.  Neurofibromata  of  the  larger  nerve 
trunks,  as  far  as  they  still  show  a  distinct 
perineurium. 

To  these  belong : 

(a)  Pseudoneuromata  (fibroneuromata)  char- 
acterized by  the  localized  proliferation  on 
single  points  of  the  nerve. 

(b)  Neuromata  plexiforma.  The  prolifera- 
tion attacks  larger  areas  of  the  nerves  equally. 

2.  Neurofibromata  of  the  nerve  end  dis- 
tributions after  loss  of  the  perineurium. 

(a)  Cell  nests  and  strands  of  the  naevi 
pigmentosi,  verrucas  carneae  or  mollis,  fibro- 
mata mollusca,  characterized  by  circum- 
scribed proliferations  in  the  skin. 

(b)  Elephantiasis  congenita  neuromatodes, 
pachydermatocele  elephantiasis  mollis,  diffuse 
proliferation  in  the  area  of  the  distribution 
district  of  one  or  several  larger  nerve  trunks 
of  the  skin. 

Francini  says:  "In  the  nerve  fibers  and  at 
any  portion  of  their  course  the  regression  of 
the  segmental  elements  of  which  they  consist 
may  take  place  for  reasons  hitherto  unknown; 
by  extensive  proliferation  they  give  rise  to  the 
formation  of  tumors,  which  in  their  construc- 
tion reproduce  distinctly  the  different  stages 
through  which  the  segmental  cell  passes  to 
its  complete  differentiation." 

As  this  is  the  case  with  other  tissues,  there 
also  exists  here  a  very  distinctly  perceptible 
parallelism  between  the  various  neoplastic 
forms  and  the  structural  changes,  which  may 
occur  under  other  conditions  of  the  increased 
activity  in  the  nerve  tissue.  This  conformity 
of  facts  can  be  easier  studied  between  the  true 
neoplasm  and  the  amputation  neuroma,  which 
latter,  though  not  of  purely  neoplastic  nature, 
must  from  its  histologic  standpoint  be  count- 
ed among  the  myelinic  neuromata  because  the 
picture  that  we  obtain  from  them  is  in  the  most 


minute  details  equal  to  that  which  certain 
tumors  that  develop  in  the  continuity  of  a 
nerve  trunk  may  show. 

The  genuine  tiunors,  supposing  even  the 
possibility  that  new  formations  of  connectival 
origin  may  occur  in  the  nerves,  show  the 
greatest  variety  of  histologic  symptoms,  so 
that  one  is  forced  to  presume  the  segmental 
nature  of  the  same. 

This  perception  is  easier  in  tumors  whose 
tissues  correspond  with  earlier  forms  than 
those  of  the  grown  and  normal  nerve  fibers. 

A  thorough  examination  may,  however, 
in  forms  with  absolutely  embryonal  characters 
and  in  those  in  which  metamorphoses  of 
various  types  develop,  reveal  the  develop- 
ment of  the  new  formation  tissue  from  the 
nerve  fibers  which  are  in  an  extreme  stage  of 
cell  regression. 

The  knowledge  of  the  diffuse,  congenital, 
and  hereditary  neuromata  is  more  in  con- 
formity with  the  conception  of  the  neuro- 
plastic  nature  of  these  tumors  than  with  the 
conception  of  a  connectival  origin,  and  on  the 
other  hand  the  localization  of  the  changes 
upon  few  nerve  bundles,  whilst  the  others 
continue  their  way  upon  the  periphery  of  the 
tumor,  may  make  the  study  of  this  connection 
of  the  new  formation  with  the  connective 
tissue  difl&cult. 

The  study  of  nerve  tumors  when  performed 
systematically  and  leaning  upon  the  knowl- 
edge which  anatomy,  embryology,  and  the 
experimental  pathology  of  the  peripheral 
nerve  system  have  given  to  us,  whilst  it 
permits  us  to  perceive  all  the  deviations  from 
the  normal  evolution  which  may  occur  in  a 
nervous  tissue,  forms  a  tract  wluch  is  worth 
while  to  be  intimately  followed  and  which 
may  give  us  important  results  concerning  the 
origin  of  the  nerve  fiber  and  its  inner  structure. 

Von  Recklinghausen,  in  1882,  gave  such  a 
good  description  of  this  disease  that  it  bears 
his  name. 

From  the  local  profession  in  Chicago 
we  were  given  very  interesting  reports  by 
Drs.  R.  B.  Preble,  L.  Hekton  and  William 
Healy  which  show  what  a  great  variety  of 
morbid  conditions  may  accompany  this 
disease. 

There   are   four   general  divisions  in   the 


KERR:   TUMORS  OF  NERVES  ASSOCIATED  WITH  FIBROMA  MOLLUSCUM    69 


symptomatology:  tumors  of  the  skin,  tumors 
of  the  nerves,  pigmentations  of  the  skin  and 
functional  disturbances,  which  have  been 
emphasized  by  Dr.  Preble  in  his  discussion 
of  his  remarkable  case. 

The  writer's  case  is  of  interest  because  of 
the  large  size  of  the  tumor  which  was  removed 
from  the  left  sciatic  nerve  January  29,  191 2, 
at  the  Chicago  Policlinic  Hospital. 

The  following  is  the  history: 

£.  Z.,  age  22,  female,  single,  saleslady,  previous 
health  good.  Family  history  negative  so  far  as  this 
disease  is  concerned.  About  seven  years  ago  she 
was  struck  on  the  back  of  the  lower  third  of  left 
thigh  by  some  one's  knee  while  at  a  dance.  No 
attention  was  paid  to  this  until  about  a  week  later, 
when  a  swelling  was  noticed  which  grew  slowly  until 
at  present  it  appears  to  be  the  size  of  a  cocoanut, 
is  of  solid  consistence,  slightly  movable  in  all 
dkections  when  the  posterior  muscles  of  the  thigh 
are  relaxed,  but  fixed  when  they  are  held  tense. 
There  is  no  particular  enlargement  of  the  superficial 
veins  and  no  disturbance  of  nerve  function,  except 
during  the  last  four  days,  during  which  she  has 
experienced  a  moderate  amount  of  pain  in  the 
growth.  Upon  cutting  down  upon  the  growth  it 
was  found  to  involve  the  sciatic  nerve  and  measured 
six  inches  in  length  by  three  in  diameter  and  weighed 
one  pound  and  three  ounces.     Dr.  John  A.  Graham 


of  the  Policlinic  Laboratory  reported  the  tumor  to 
be  a  fibroma. 

In  reviewing  the  literature,  the  writer 
found  that  several  authors  dwelt  on  the  fact 
that  the  new  growth  of  nerves  is  apt  to 
displace  the  nerve  fibers  outward  so  that  they 
may  surround  the  growth  or  the  growth  may 
be,  as  it  were,  forced  through  one  side,  but  in 
this  case  it  was  noticed  that  several  fusiform 
enlargements  about  three-fourths  of  an  inch 
long  and  one-quarter  of  an  inch  in  diameter 
appeared  on  nerve  bundles  extending  down- 
ward into  the  middle  of  the  nerve  trunk  so 
that  it  was  impossible  to  remove  the  growth 
without  destroying  nearly  if  not  all  the  nerve 
fibers  of  this  very  important  nerve  trunk. 
The  time  since  the  operation  has  been  too 
short  for  evidences  of  regeneration  to  show 
themselves  on  account  of  the  great  length  of 
nerve  trunk  which  was  removed. 

The  photographs  herewith  presented  were 
very  kindly  taken  by  Dr.  D.  C.  Hoyt,  and 
Dr.  James  C.  Gill  was  also  kind  enough  to 
examine  the  case  for  me  twice  since  the 
operation  with  reference  to  its  neurological 
findings. 
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CYSTS   OF   THE   OMENTUM^ 
With  Report  of  a  Case 

By  V.  A.  FUNK,  A.  B.,  M.  D.,  Vincennes,  Indiana 


THE  more  frequently  a  pathological 
rarity  is  encountered,  the  more  it  is 
circulated  through  our  current  litera- 
ture of  to-day,  and  the  more  thorough- 
ly it  is  discussed  before  our  gatherings;  which 
is  the  only  way  in  which  the  whole  profession 
can  expect  to  familiarize  ourselves  with  the 
condition,  while  the  different  phases  of  the 
subject  are  slowly  thrashed  out,  until  a  more 
or  less  settled  idea  of  the  same  becomes  gener- 
al. Such  has  been  the  career  of  each  pathologi- 
cal finding  as  it  has  presented  itself  before  the 
scientific  men  of  our  profession,  and  while 
many  obscure  conditions  have  been  brought 
out  of  the  darkness,  we  know  too  well  that  too 
many  are  still  far  from  being  on  a  perfect 
understanding  basis.  In  the  latter  class 
we  must  place  the  cysts  of  the  omentum. 

When  we  consider  that  only  thirty-eight 
cases  of  cysts  of  this  tissue  have  up  to  the 
present  time  been  placed  on  record,  we  can 
easily  understand  how  very  rare  the  condition 
is,  and  we  are  not  surprised  when  we  search 
some  of  our  journals  from  their  first  publica- 
tion to  the  latest  issue,  without  finding  a 
single  article  upon  the  subject.  Some  of  the 
cases  reported  are  so  indefinite  that  very  few 
conclusions  can  be  derived  from  them.  The 
condition  was  first  described  in  1851,  by  Gair- 
deur.' 

Cysts  of  the  omentum  are  exceedingly  in- 
teresting from  two  standpoints.  First,  we 
will  consider  the  origin  and  pathology,  which 
may  be  termed  the  scientific  side.  From  the 
cases  reported,  they  have  been  classified  as 
follows :  Embryonal,  which  is  advanced  most- 
ly from  the  fact  that  these  cysts  usually  occur 
in  childhood,  fifty  per  cent  occurring  before 
the  age  of  ten  and  sixty-five  per  cent  occurring 
before  twenty-one.  Heams'  reports  a  case  of 
a  boy,  eight  years  old,  who  had  a  fluctuating 
tumor  at  birth  which  decreased  in  size  for  a 


while,  but  again  enlarged  and  was  aspirated  at 
the  age  of  four  years.  Upon  refilling,  an  omen- 
tal cyst  was  removed  four  years  later.  Nearly 
all  observers  believe  some  of  the  cysts  to  be 
embryonal  in  origin,  claiming  we  can  have 
embryonal  rests  here  as  well  as  in  any  other 
part  of  the  body.  The  echinococcic  origin  has 
never  been  proven  in  the  pathological  labora- 
tory. Lymphatic  originating  from  either  the 
vessels  or  nodes  has  held  much  favor.  Roki- 
tansky  ventured  to  make  the  assertion  that 
all  omental  cysts  were  of  this  origin,  terming 
them  as  either  dilated  lymphatic  vessels  or 
dilated  lymph  nodes.  Haemorrhagic  origin  for 
four  of  the  above  cases  contained  coagulated 
blood,  and  eighteen  contained  a  dark  fluid, 
which  from  all  appearances  was  partially  blood 
at  some  time.  Dowd*  reports  a  case  of  a  man 
aged  twenty-six  with  an  omental  cyst,  with  a 
pedicle  made  up  of  twisted  omentum,  the 
origin  of  which  he  thought  was  as  follows: 
Hsemorrhage  from  some  cause  into  the  omen- 
tum forming  a  hsematoma.  Absorption  of  the 
haemoglobin  and  degeneration  of  the  blood 
cells  followed  by  torsion  with  oedema  and 
transudation  of  the  watery  elements  of  the 
serum  into  the  cyst's  cavity.  Fortes*  case  of 
a  boy  two  and  one-half  years  old  contained 
dark  bloody  fluid.  The  case  which  I  will 
report  later,  I  am  inclined  to  believe  had  its 
origin  from  an  embryonal  rest,  because  it  had 
a  definite  capsule  and  the  fluid  was  negative 
and  as  perfectly  clear  as  spring  water. 

The  pathology  varies  greatly  in  the  different 
reports.  The  contents  have  been  lymph, 
chyle,  serum  with  and  without  the  presence  of 
blood  cells,  dark  fluid  containing  coagulated 
blood,  and  clear  watery  fluid.  Very  few  have 
contained  a  definite  capsule,  most  of  them 
separating  the  folds  of  the  omentum  with 
no  further  encapsulation  whatever.  They 
have  also  been  reported  as  being  outside  the 


'Tr.  Path.  Soc.,  Lond.,  1851.  «AnD.  Surg.,  Phila.,  zgiz. 

s  Quoted  by  Van  Hook  and  Kanavei  in  Keen's  Surgery.  *  Ann.  Surg.,  Phila.,  1903. 

^  Read  at  the  Second  District  Medical  Association  of  Indiana,  Washington,  D.C,  September  4,  1913. 
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omentum  and  attached  by  thin  adhesive 
bands,  which  fact  led  Phillips^  to  suggest  that 
these  might  have  had  their  origin  from  the 
ovary,  and  by  twisting  of  the  pedicle  were 
detached  and  continued  their  existence  by 
receiving  nourishment  from  the  omentum. 
When  the  cyst  has  a  definite  wall  it  is  held  to 
the  omentum,  which  usually  forms  a  second 
or  outer  wall  by  light  adhesions,  and  is  nour- 
ished by  vessels  running  directly  from  the 
omentum.  When  the  cyst  becomes  extremely 
large,  adhesions  will  be  formed  between  the 
omentum  and  parietal  peritoneum  due  to  the 
pressure.  Two  dermoid  C3rsts  have  been  re- 
p>orted  by  Waldy*  and  Wells.' 

The  most  interesting  part  of  the  subject  is 
from  the  practical  standpoint,  which  includes 
both  the  diagnosis  and  treatment.  The  fact 
that  only  two  cases  out  of  the  above  number 
were  diagnosed  before  operation  emphasizes 
the  weakness  of  our  diagnostic  ability  in  these 
conditions.  Pean*  holds  three  points  as  of 
paramount  importance  in  the  diagnosis  of 
omentum  cysts:  superficial  location;  abnor- 
mal passive  mobility  with  the  downward 
movement  limited;  and  absence  of  functional 
disturbance.  These  points  would  aid  us  only 
before  the  growth  had  reached  any  great  size, 
for  when  the  abdomen  has  become  completely 
filled  with  the  tumor  and  is  adherent  to  the 
abdominal  wall,  as  in  the  case  I  am  reporting, 
the  location  is  not  diagnostic;  there  is  no 
mobility  whatever,  and  we  usually  have 
dyspnoea,  palpitation,  indigestion,  and  con- 
stip>ation  due  to  the  pressure. 

When  the  cyst  is  not  large,  the  location  at 
the  umbilical  region  and  above  the  intestines, 
with  free  motion  in  each  lateral  direction  and 
upward,  but  only  to  a  limited  degree  down- 
ward; not  disturbed  by  the  respirations;  not 
causing  the  patient  any  disturbance  what- 
ever; the  general  health  being  perfect  and 
the  tumor  slowly  getting  larger,  would  be 
very  suggestive  of  an  omental  cyst,  and  I 
think  a  diagnosis  should  be  made  from  the 
above  picture  if  seen  at  the  proper  time. 

Several  observers  have  reported  pain,  which 
radiated  toward   the  liver.     Vomiting  and 

1  Kings'  Hasp.  Rep.,  Lond.,  z8o6. 
>  Lancet,  Load.,  1889. 
JBrit.  M.  J.,  1890. 
*  Quoted  by  Van  Hook  and  Kanavel  in  Keen's  Sur:Keiy. 


diarrhoea  alternating  with  constipation,  and 
cachexia  have  been  noted  in  extreme  cases. 
Palpation  reveals  a  movable  fluctuating 
growth,  which  is  pathognomonic  of  cystic 
growth  of  the  abdomen,  the  only  exception 
being  a  lipoma  which  sometimes  fluctuates. 
Pancffeatic  tumors,  while  having  their  location 
in  the  umbilical  region,  usually  occur  later  in 
life  and  give  constant  pain  and  if  malignant 
produce  fatty  stools  and  icterus.  Mesenteric 
cysts  usually  have  a  coil  of  intestines  between 
the  tumor  and  the  abdominal  wall  with  a 
lessened  area  of  mobility.  This  condition  has 
been  conflicted  with  ascites,  lipoma,  aortic 
aneurism,  cysts  of  the  liver,  pancreas,  urachus 
and  tubercular  peritonitis. 

The  treatment  may  be  summed  up  in  a 
single  word  —  removal.  Tapping,  which  is 
always  a  very  dangerous  procedure  when  deal- 
ing with  abdominal  conditions,  will  only  re- 
lieve, and  the  cyst  is  sure  to  refill.  Hearns 
tapped  his  case  but  was  compelled  to  operate 
later.  Fort  aspirated,  not  for  a  palliative 
remedy,  but  because  he  was  afraid  to  release 
the  great  hydrostatic  pressure  from  the 
splanchnic  vessels  suddenly,  so  he  removed 
about  five  pints  of  the  fluid  and  operated  five 
days  later.  Matthews^  cites  a  case  of  a  boy, 
eight  years  of  age,  who  was  tapped  four  times 
with  a  refilling  each  time,  and  the  condition 
of  the  patient  becoming  worse.  The  punc- 
ture through  the  cyst  wall  may  remain  patent 
and  peritonitis  follow  from  the  leakage.  If 
the  cyst  has  a  definite  capsule,  it  can  be 
freed  from  its  adhesions,  and  removed  in  toto. 
Should  there  be  no  cyst  wall  except  the  omen- 
tum itself,  that  portion  forming  the  cyst  can 
be  removed.  If  there  is  a  pedicle  formed  either 
from  an  adhesion  or  a  twisting  of  the  omen- 
tum, this  can  be  tied  off  and  the  tumor  re- 
moved. With  a  recovery  of  86  per  cent  of  the 
cases  reported,  we  need  not  fear  the  radical 
operation,  as  it  is  the  only  means  of  a  cure. 
These  cysts  confront  the  surgeon  when  he  least 
expects  them,  and  a  very  great  mistake  indeed 
might  be  the  outcome  in  the  hands  of  an  in- 
experienced operator. 

Case  i.  The  patient,  a  girl  aged  seventeen,  en- 
tered the  Good  Samaritan  Hospital,  July  7,1913.  Her 
family  history  was  negative.    The  past  history  was 

•  Brit.  M.  J.,  1905. 
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good  with  the  exception  of  pneumonia,  which  kept 
her  in  bed  two  weeks.  This  occurred  three  years 
ago,  following  which  she  first  noticed  a  slight 
enlargement  of  the  abdomen.  The  abdomen  has 
slowly  grown  larger  since  that  time.  From  the 
beginning  of  the  growth,  which  they  thought  was 
never  localized,  but  general,  she  had  no  symptoms 
whatever,  imtil  the  summer  of  191 2,  when  she  was 
confined  to  bed  two  weeks  with  severe  pains  in  both 
inguinal  regions,  radiating  to  the  back  only.  The 
pain  was  most  severe  on  the  right  side.  She  had 
two  or  three  chills  followed  by  fever,  none  that  she 
knew  of  at  any  other  time  during  her  trouble. 
After  getting  out  of  bed  she  could  not  straighten  up 
for  several  days.  Urination  too  frequent  at  this 
time,  but  normal  since.  A  slight  leucorrhoea  was 
present  while  in  bed,  but  stopped  a  few  days  after- 
wards. Bowels  have  been  constipated  since  she  first 
noticed  the  trouble,  requiring  purgatives  constantly. 
The  periods  begun  at  the  age  of  thirteen,  and  have 
always  been  regular  and  normal,  except  at  this  last 
attack,  when  she  missed  three  or  four  months,  fol- 
lowing her  confinement  to  bed.  The  patient  the  last 
three  years  had  taken  cold  easily,  with  hoarseness, 
which  held  on  unusually  long,  but  she  had  no  cough 
between  tjiem.  The  abdominal  pains  had  totally 
disappeared  the  last  six  months.  There  had  been 
very  little  increase  in  the  abdomen  the  last  eight 
months.  On  examination,  the  patient  was  very 
much  emaciated.  The  abdomen  was  as  large  as  a 
nine  months'  pregnancy.  The  whole  abdomen  was 
distended  and  a  distinct  fluctuation  wave  could  be 
felt  from  any  angle  across  the  abdomen.  The  per- 
cussion note  was  dull  with  the  exception  of  two  small 
areas  at  either  side  of  the  lumbar  spine.  Changing 
her  position  did  not  alter  the  percussion  note,  due 


to  the  abdomen  being  so  tightly  filled  with  the 
tumor.  Vaginal  examination  was  negative.  The 
temperature  did  not  go  above  99**  F.  The  W.  B.  C. 
was  8,000,  reds  4,000,000,  haemoglobin  80  per  cent. 
The  urine  was  normal.  The  only  symptoms  she 
complained  of  were  shortness  of  breath  and  palpita- 
tion on  exertion.  A  diagnosis  of  tubercular  peri- 
tonitis was  made  with  a  probable  origin  at  the 
appendix  or  Fallopian  tube.  On  opening  the 
abdomen  the  fluid  was  found  to  be  encapsulated.  I 
then  thought  it  to  be  an  ovarian  cyst,  as  they  are  the 
more  frequent,  but  on  examination  the  tubes  ajid 
ovaries  were  normal,  and  the  tumor  had  no  attach- 
ments in  the  pelvis  whatever.  I  then  decided  to 
drain  the  cyst  to  make  room  in  the  abdomen  for 
further  examination.  On  cautiously  going  through 
the  cyst  wall,  it  was  found  to  be  made  up  of  two 
distinct  layers,  the  first  a  very  vascular  layer, 
which  proved  to  be  the  omentum,  and  the  second 
a  fibrous  layer,  which  was  the  capsule  proper.  After 
evacuating  over  three  gallons  of  perfectly  clear  fluid, 
the  cyst  wall  was  easUy  removed  from  its  omental 
bed,  by  dry  dissection,  there  being  only  five  or  six 
nutrient  vessels  which  required  ligation.  The  tumor 
had  no  pedicle  whatever,  nor  were  there  any  strong 
adhesive  bands  connecting  the  cyst  wall  to  the 
omentum.  The  omentum  completely  enveloped  the 
cyst.  The  pathological  report,  whidi  was  made  by 
Dr.  Wm.  Litterer  of  Nashville,  Tenn.,  was  as  follows: 
Nothing  could  be  found  to  give  a  clue  as  to  the 
origin.  The  wall  was  quite  regular  in  thickness  and 
consisted  only  of  fibrous  tissue.  Internal  to  the 
capsule  was  a  single  row  of  cells,  responsible  for  the 
secretion. 

The  patient  made  an  uneventful  recovery  and  left 
the  hospital  eighteen  days  after  the  operation. 
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PNEUMATIC  rupture  of  the  bowel  is  a 
condition  in  which  the  bowel  is  inflated 
through  the  rectum  by  means  of  air 
under   high  pressure,  with   resulting 
rupture  of  the  viscus,  intra-abdominally. 

The  case  that  came  under  our  observation  is  that 
of  Paul  Magdal,  age  20,  laborer,  single,  Austrian  by 
birth;  admitted  to  Mercy  Hospital  December  21, 
191 2,  at  3:30  A.  M. 

Examination  of  patient  on  entrance  to  hospital: 
Patient  conscious,  face  a  little  sallow  and  cyanotic, 
gasping  for  breath;  facial  expression  was  anxious 
and  pinched.  Enormous  distention  of  abdomen, 
skin  very  tense;  abdomen  very  tympanitic.  Patient 
had  very  little,  if  any,  abdominal  breathing.  Tem- 
perature, 98.4®.  Pulse,  114.  Respiration,  38. 
Patient  w^as  nauseated  and  vomited  some  greenish- 
colored  material.  Complained  of  severe  griping  in 
abdomen.  Patient  more  comfortable  lying  on  right 
side.    Legs  flexed  on  thighs,  and  thighs  on  abdomen. 

Diagnosis.  The  diagnosis  of  pneumatic  rupture  of 
the  bowel  in  this  case  was  easily  made,  for  the  reason 
that  a  clear  history  of  the  accident  was  given. 

Operation.  Patient  was  given  morphine  gr.  yi 
and  atropine  gr.  1/130  per  hypodermic,  before  opera- 
tion. Laparotomy  was  done  about  two  hours  after 
the  accident;  median  line  incision  was  made  from 
about  an  inch  above  the  umbilicus  and  extending 
almost  to  the  symphysis.  There  was  a  little  soiling 
of  the  peritoneum  at  the  seat  of  a  perforation  on 
transverse  colon  near  the  hepatic  flexure,  and 
considerable  amount  of  bloody  serous  exudate  in  the 
free  abdominal  cavity.  The  bowel  was  enormously 
ballooned,  very  little  air  having  escaped  into  the  free 
abdominal  cavity.  The  serosa  was  much  reddened 
and  showed  a  considerable  amount  of  injection;  the 
sigmoid  colon  was  ruptured  along  the  convex  border 
for  a  distance  of  about  seven  inches,  with  a  gaping 
tear  in  its  serous  and  muscular  coats,  through  which 
the  mucous  coat  bulged;  the  peritoneum  was  more  or 
less  ribboned  throughout  the  entire  length  of  the 
tear.  The  laceration  on  the  sigmoid  for  the  first  two 
or  three  inches  was  virtually  in  a  fixed  part  of  the 
gut.  There  were  three  lacerations  ranging  from  two 
to  four  inches  in  length  on  the  descending  colon; 
one  large  laceration  about  six  inches  long  was  found 
on  the  transverse  colon  near  the  hepatic  flexure;  in 
the  center  of  this  laceration  we  found  a  small  per- 
foration of  the  bowel.  Four  lacerations  ranging  from 
one  to  four  inches  were  found  on  the  ascending  colon; 
two  lacerations  about  two  inches  in  length  were 
found  on  the  ileum  about  8  inches  away  from  the 
caecum.  A  laceration  of  about  3  inches  was  found 
in  the  mesentery  near  the  junction  of  the  ileum  with 
the  C£Ciun,  and  a  large  blood  clot  was  removed  from 


the  mesentery  at  this  point.  The  entire  colon  was 
very  much  congested  and  more  especially  about  the 
cecum.  A  large  number  of  haemorrhagic  areas, 
varying  in  size  from  one-fourth  of  an  inch  to  three- 
fourths  of  an  inch,  were  found  in  the  small  intestine. 
There  was  no  regularity  in  the  outline  of  the  haemor- 
rhagic  areas. 

Technique  of  operation.  All  of  the  lacerations  of 
the  bowel  were  sutured  with  plain  catgut.  At  the 
seat  of  the  perforation  on  the  transverse  colon,  plain 
catgut  was  used;  here,  however,  we  had  to  make  a 
slight  inversion  of  the  bowel  on  account  of  the  ex- 
tensive laceration,  and  a  reinforcement  was  made 
by  a  row  of  Lembert's  sutures. 

After  tying  off  a  few  small  vessels,  the  rent  in  the 
mesentery  was  likewise  sutured  with  plain  catgut. 

After  having  examined  the  entire  intestinal  tract, 
the  abdomen  was  closed,  layer  by  layer,  without 
drainage.  Two  deep  silkworm  gut  tension  sutures, 
over  gauze  rolls,  were  introduced.  The  time  of  the 
operation  was  one  hour  and  thirty  minutes. 

After-treatment.  Patient  was  put  to  bed  and 
placed  in  Fowler*s  position.  Normal  saline  solution 
was  given  per  rectum  by  the  drop  method,  one  pint 
every  four  hours  for  the  following  thirty-six  hours. 
It  was  necessary,  however,  to  interrupt  the  saline 
twice  during  this  time  on  account  of  the  accumula- 
tion of  gas  in  the  intestine.  On  each  of  these  occa- 
sions the  administration  of  a  turpentine  and  glycer- 
ine enema  sufficed  to  bring  away  a  large  amount  of 
flatus  and  the  saline  was  then  resumed.  Patient  was 
allowed  to  drink  as  much  water  as  he  desired. 

On  the  same  day  at  i  P.  m.  the  patient's  tempera- 
ture was  99.8*;  pulse,  100;  respiration,  30.  The 
temperaturen  ever  exceeded  100®  nor  the  pulse  100. 
This  man  made  an  uneventful  recovery  and  left 
Mercy  Hospital  on  January  3,  1913,  or  14  days 
after  the  accident. 

Cause  of  accident.  The  accident  in  this 
case  was  caused  in  the  following  way:  the 
patient,  a  molder  for  one  of  our  large 
foundries,  had  completed  his  work  and  while 
waiting  for  the  furnace  heat,  fell  asleep;  a 
co-employee  jokingly  placed  a  compressed- 
air  hose  near  his  rectum  and  then  turned  on 
the  compressed  air.  The  air  pressure  at  this 
time  was  estimated  to  be  from  100  to  125 
pounds.  The  air  was  forced  through  the 
clothing.  The  patient  was  immediately 
stricken  by  his  internal  injuries  and  was 
imable  to  walk  after  the  accident. 

In  reviewing  the  literature  on  this  subject, 
we  found  that  very  little  has  been  written  on 
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this  form  of  injury.  The  only  complete 
article  was  that  of  Dr.  E.  Wyllys  Andrews,  on 
"Pneumatic  Rupture  of  the  Intestine,  a  New 
Type  of  Industrial  Accident."* 

Since  the  publication  of  Dr.  Andrews* 
paper,  we  have  been  able  to  collect  seven 
additional  unpublished  cases,  including  our 
own. 

Case  i  (unpublished).  History  given  by  Mr. 
G.  A.  Orth,  Chief  Adjuster  of  the  American  Car  & 
Foundry  Company.  Accident  happened  at  Berwick, 
Pennsylvania,  August  i8,  1908. 

Cause  of  the  accident.  The  man,  while  working 
in  the  sandblast  house,  was  held  fast  by  two  of  his 
fellow- workmen,  while  a  third  employee  applied  the 
compressed  air  to  his  rectum.  The  victim  was 
immediately  seized  with  fearful  griping  pains  in  the 
abdomen.  Patient  was  taken  to  the  Berwick  Hos- 
pital, where  he  was  operated  upon  at  once  for 
pneumatic  rupture  of  the  bowel.  Patient  died  three 
hours  after  the  accident.  Direct  cause  of  death  not 
given. 

Case  2  (unpublished).  History  given  by  Mr.  G. 
A.  Orth,  Chief  Adjuster  of  the  American  Car  & 
Foundry  Company.  Accident  happened  at  Milton, 
Pennsylvania,  June  28,  1913. 

Cause  of  accident.  The  compressed  air  in  this 
case  was  applied,  in  a  joking  manner,  to  a  boy, 
age  16,  by  a  man.  It  was  estimated  that  the  air 
pressure  in  this  case  was  about  85  pounds,  the  dial 
showing  the  record  of  the  air  pressure  for  that  day 
in  the  power  house  to  be  about  100  pounds.  During 
four  or  five  short  periods,  the  pressure  was  down  to 
85  and  90  pounds.  The  hose  in  this  case  was  some 
distance  from  patient.  The  extent  of  the  injury  in 
this  case  was  not  serious  and  the  boy  returned  to 
work  shortly  after  the  accident. 

Case  3  (unpublished).  History  given  by  Mr. 
R.  C.  Richards,  General  Claim  Agent  of  The  Chica- 
go &  Northwestern  Railway  Company.  Eugene 
Dagenais,  age  15.  Date  of  accident,  March  21, 1906, 
at  the  Chicago  Railway  shops. 

Statement  of  party  who  applied  the  compressed 
air  hose:  "  I  was  polishing  some  brass  with  a  buffing 
wheel  and  I  asked  Eugene  Dagenais  to  apply  the  air 
hose  to  me  and  clean  my  clothes,  which  he  did;  and 
then  I  served  him  in  the  same  way.  While  placing 
the  head  of  the  air  hose  in  between  his  legs,  I  must 
have  applied  it  too  close  to  his  rectum,  because  he 
immediately  bent  forward  and  complained  of  pain. 
He  then  went  to  the  closet  downstairs,  after  which 
he  went  home.  1  have  not  seen  him  since.  I  did 
not  push  the  head  of  the  power  air  hose  through  his 
trousers,  and  I  had  only  one-half  of  the  power  turned 
on.  I  do  not  know  how  many  pounds  I  applied,  but 
it  w^as  not  very  strong.    We  were  not  fooling." 

In  this  case  the  boy  went  home  on  March  2 1 ,  1906, 
and  was  treated  by  Dr.  B.  of  Chicago,  until  March 

>  Surg..  Gynec.  &  Obst.,  loxx.  January.  In  this  case  Dr.  Andrews 
reports  a  case  of  his  own  and  gives  a  collection  of  zs  other  cases. 


24,  1906.  Patient  was  admitted  to  Francis  Willard 
Hospital  on  March  25,  1906,  at  8  a.  m.  and  was 
operated  on  by  Dr.  A.  P.  H.  Patient  died  March  25, 
1906,  in  Francis  Willard  Hospital. 

Post-mortem  findings  by  Coroner  Warren 
H.  Hunter,  on  March  26,  1906,  at  Cook 
County  Hospital:  Peritoneal  ca\dty  filled 
with  blood,  faeces  and  a  yellowish  fluid.  In 
the  large  intestine  about  8  inches  from  the 
rectum,  a  linear  tear,  one  inch  long,  was 
found.  Cause  of  death:  peritonitis  and  shock 
following  external  violence. 

Case  4  (unpublished).  History  given  by  Mr. 
Robert  B.  Kay,  Claim  Agent  of  The  Hudson  & 
Manhattan  Railroad  Company. 

Accident  happened  at  the  Fifteenth  Street  shaft, 
New  York,  in  1905.  In  this  case,  the  injured  man's 
abdomen  was  ballooned  by  having  an  air  hose 
closely  pressed  against  his  rectum.  Patient  received 
a  pneumatic  rupture  of  the  bowel.  Recovery  was 
rapid  and  complete. 

Case  5  (unpublished).  History  given  by  Dr. 
J.  A.  Denney,  Medical  Director  of  the  C.  B.  &  Q. 
R.  R.,  Chicago,  Illinois.  Accident  happened  on  the 
C.  B.  &  Q.  Railroad. 

The  victim  in  this  case  was  working  in  a  bent -over 
position  and  a  fellow-employee  who  was  handling  an 
air  hose,  in  a  spirit  of  mischief,  pushed  the  air  hose 
violently  against  the  victim's  rectum,  allowing  the 
highly  compressed  air  to  escape  into  the  bowel.  The 
injured  man,  in  this  case,  died  soon  after  the  acci- 
dent. 

Case  6  (unpublished).  History  given  by  Dr. 
H.  C.  Groman.  Surgeon  for  the  Standard  Steel  Car 
Co.,  Hammond,  Indiana. 

Patient,  a  boy,  age  15,  was  injured  in  the  Standard 
Steel  Car  Co.  plant  at  Hammond,  Indiana.  The 
accident  in  this  case  was  caused  by  a  compressed 
air  hose  being  placed  to  patient's  rectum  in  a 
joking  manner.  Full  pressure  of  compressed  air 
was  applied.  The  patient's  abdomen  was  enormous- 
ly distended,  pain  severe  and  continuous,  pulse  very 
rapid,  heart  showed  signs  of  collapse,  patient 
became  pulseless,  lost  consciousness,  respiration 
ceased  and  he  was  pronounced  dead  by  the  interne 
and  another  doctor,  while  Dr.  Groman  was  intro- 
ducing a  rectal  tube.  When  patient  showed  the 
above  signs  of  collapse,  Dr.  Groman  carefully  intro- 
duced a  trocar  through  abdominal  wall  and  allowed 
the  air  to  escape,  but  care  was  taken  not  to  allow 
the  air  to  come  too  rapidly  in  order  to  prevent  any 
possible  chance  of  a  reaction. 

Dr.  Groman,  in  his  communication,  states  the 
above  procedure  brought  patient  back  to  life, 
respiration  returned,  heart  sounds  and  pulse  im- 
proved, consciousness  returned. 

A  laparotomy  was  immediately  decided  upon, 
patient  was  anaesthetized  and  the  usual  incision 
made.     When  the  incision  was  made  through  the 
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abdominal  wall,  more  air  escaped  from  the  free 
peritoneal  cavity. 

The  peritoneal  cavity  was  filled  with  a  serous, 
bloody  exudate,  and  particles  of  faecal  material  were 
found.  The  peritoneum  was  ruptured  in  nearly 
every  conceivable  point;  there  were  very  few  rup- 
tures of  the  intestinal  wall,  the  muscular  layer  was 
torn  in  some  instances,  but  the  serosa  was  extensive- 
ly torn.    The  main  laceration  was  near  the  cscum. 

Operation.  The  lacerations  were  sutured,  and 
abdominal  incision  was  sutured.  Drainage  tube 
was  left  in  abdominal  cavity. 

After-treatment.  Efforts  were  made  to  combat 
shock,  but  patient  died  four  hours  after  operation. 

Now,  in  taking  up  the  subject  of  pneumatic 
rupture  of  the  bowel,  we  note  that  all  of  these 
cases  are  the  results  of  initiations,  hazing,  or 
carelessness  on  the  part  of  the  workmen  with 
the  compressed  air  hose.  It  is  evident  that 
this  practical  joking  must  be  common  and  it 
is  very  probable  that  many  more  minor  or 
trifling  accidents  have  happened  which  are 
not  rejwrted.  In  all  of  the  cases  cited  in  this 
paper,  the  air  had  to  pass  through  one  or 
more  layers  of  cloth  to  enter  the  anus.  Yet 
this  obstruction  did  not  seem  to  delay  its 
destructive  or  deadly  work.  In  several  cases 
reported  by  Dr.  Andrews,  and  in  some  of  our 
cases  just  reported,  it  will  be  noted  that  the 
compressed  air  nozzle  was  at  least  an  inch  or 
more  from  the  body.  Why  is  it,  then,  that 
we  have  such  destructive  force  in  the  applica- 
tion of  compressed  air?  First :  We  are  person- 
ally convinced  that  100  to  125  pounds  of  air 
will  form  a  solid  column  of  air,  several  inches 
in  advance  of  the  hose  or  nozzle,  which  would 
almost  act  like  a  solid  body,  forcing  open  the 
sphincter  muscles.  Second :  Dr.  Andrews  has 
pointed  out  that  the  anatomical  arrangement 
of  the  perineum  is  such  as  to  faciUtate  the  con- 
centration of  air  pressure  at  the  anal  orifice. 

This  anatomical  condition  is  a  peculiar 
formation  of  the  pelvic  floor,  forming  a  funnel, 
whose  apex  is  at  the  anus;  the  confined  air 
expanding  in  this  funnel  will  force  the  gut 
open  without  having  the  end  of  the  pipe 
accurately  adjusted  to  the  anus.  With  the 
involuntary  contraction  of  the  levator  and 
sphincter  muscles,  the  space  between  the 
buttocks  would  be  narrowed  and  the  funnel 
deepened,  thus  confining  the  escaping  air 
laterally,  and  leading  it  the  more  quickly  into 
the  bowel. 


The  following  is  an  abstract  from  Dr. 
Andrews'  article  in  regard  to  the  amount  of 
pressure  required  to  rupture  an  intestine: 
With  an  air  pressure  gauge  and  tank  of  com- 
pressed air,  he  showed  that  the  ordinary 
bursting  point  in  a  dog  or  ox  intestine  was 
from  six  to  ten  poimds.  The  human  intestine 
showed  about  the  same  bursting  point  when 
removed  from  the  body.  Whether  the 
strength  would  be  greater  in  the  living  body, 
we  do  not  know,  but  probably  there  would  be 
a  slight  difference.  Dr.  Andrews  also  tested 
numerous  specimens  of  stomach,  bladder  and 
intestines,  obtained  at  meat  shops,  and  from 
dog  experiments,  and  found  that  none  of  the 
specimens  were  capable  of  bearing  over  12^ 
pounds,  the  freshest  specimens  bursting  at 
about  7  or  8  pounds.  Senn,  experimenting 
on  the  cadaver  of  a  case  of  enteritis,  found 
that  the  diseased  bowel  ruptured  at  i}4 
pounds. 

Pathology,  Several  cases  reported  by  Dr. 
Andrews  speak  of  minor  bruises  about  the 
anus.  In  nearly  all  cases  reported,  the 
pathological  condition  is  found  intra-abdom- 
inally,  and  consists  of  haemorrhages  in  the 
serosa,  lacerations  of  the  serosa  and  muscular 
coat,  with  a  bulging  of  the  mucous  membrane; 
or  there  may  be  a  complete  rupture  of  the 
bowel  through  the  serosa,  muscular  coat  and 
the  mucous  membrane. 

The  sigmoid,  in  nearly  all  cases,  is  affected. 
The  descending,  transverse,  ascending  colon, 
together  with  the  small  intestine  and  mesen- 
tery, may  show  signs  of  traumatic  injury,  due 
to  compressed  air  applied  through  the  rectum. 
The  extent  of  injury  to  the  bowel  will  depend 
upon  the  patient^s  physical  condition,  whether 
the  bowel  is  full  or  empty  and  the  amount  of 
air  pressure  applied.  Air  is  usually  found  in 
the  free  peritoneal  cavity.  Haemorrhage  and 
ecchymosis  of  the  bowel  are  to  be  expected 
in  all  cases. 

The  symptoms  in  cases  of  pneumatic  rup- 
ture will  depend  largely  upon  the  extent  of 
internal  injuries,  but  some  of  the  following 
symptoms  are  characteristic:  First,  pain  is 
immediate,  severe  and  continuous;  second, 
the  face  is  usually  sallow  and  somewhat 
cyanotic,  the  facial  expression  anxious  and 
pinched;    third,     the    abdomen    enormously 
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distended,  skin  tense,  percussion  note  tym- 
panitic; very  little,  if  any,  abdominal  breath- 
ing, this  depending  upon  the  amount  of  dis- 
tention; the  patient  may  or  may  not  be 
conscious.  Temp)erature  usually  normal  in 
the  early  stages,  but  in  the  latter  stages  we 
may  have  a  marked  temperature,  due  to  ab- 
sorption of  blood  and  local  or  general  peri- 
tonitis. Respirations  are  increased  from  15 
to  40  per  minute;  pulse  rate  increases  some- 
what, but  its  volume  varies  in  proportion  to 
the  amount  of  internal  haemorrhage  and 
degree  of  shock;  nausea  and  vomiting  are 
conmionly  present.  The  legs  are  usually 
flexed  upon  the  thighs,  the  thighs  upon  the 
abdomen,  causing  relaxation  of  the  abdominal 
muscles,  and  thereby  making  the  patient 
more  comfortable.  In  extreme  cases  we  may 
have  an  emphysema  of  the  surrounding 
structures.  Rectal  haemorrhage  may  or  may 
not  be  present. 

Diagnosis.  We  believe,  from  the  reports  of 
Dr.  Andrews,  and  with  these  additional  cases, 
it  should  be  possible  to  make  a  diagnosis  of 
this  form  of  injury,  even  in  the  absence  of  the 
history,  as  we  may  some  day  be  confronted 
with  an  individual  who  is  unconscious,  or  one 
who  is  unable  to  speak  the  English  language. 
The  following  points  will  be  of  diagnostic 
value:  First,  the  tense,  air-j&lled  peritoneal 
cavity;  second,  the  extreme  pressure  on  the 
diaphragm  causing  a  thoracic  breathing  and 
eliminating  the  abdominal  breathing;  third, 
emphysema  of  the  tissues  as  reported  in  some 
of  Dr.  Andrews'  cases  without  signs  of  inflam- 
mation; fourth,  the  common  general  symp- 
toms of  an  abdominal  injury. 

Differential  diagnosis  would  have  to  be 
from  ileus,  perforation,  ulcer  or  wounds,  frac- 
tures of  the  ribs  or  injury  to  the  air  passage, 
causing  an  emphysema. 

Prognosis.  In  combining  our  cases  with 
those  of  Dr.  Andrews,  we  arrive  at  the  follow- 
ing results: 

Cases  not  operated  upon  show  a  recovery  of 
8.6  per  cent. 

Mortality  in  operative  cases,  39.1  per  cent. 

In  those  cases  operated  upon  the  percent- 
age of  recovery  is  21  per  cent.  This  pre- 
ponderance of  deaths  over  recoveries  in  the 
cases  operated  upon  must  be  explained  by  the 


failure  in  so  many  instances  to  make  an  early 
diagnosis,  and  more  especially  to  resort  to 
an  early  operation. 

Treatment.  Conservative  treatment  in 
these  cases  should  not  be  considered.  It  may 
be  necessary  in  some  cases  to  institute  a 
preliminary  introduction  of  a  trocar  through 
the  abdominal  wall,  under  aseptic  precautions, 
to  permit  the  escape  of  suflicient  air  from 
the  free  abdominal  cavity  to  facilitate  later 
operative  procedures.  No  attempt  should  be 
made  to  wash  out  the  bowel  prior  to  opera- 
tion. The  condition  should  be  treated  as  a 
rupture  of  the  intestines  from  blows  and  the 
earliest  possible  exploratory  operation  should 
be  done. 

The  lacerations  and  perforations  should  be 
sutured  and,  if  large  amount  of  faecal  material 
is  present  in  the  free  peritoneal  cavity,  a 
drainage  tube  should  be  inserted. 

Post-operative  treatment.  Patient  should  be 
placed  in  Fowler's  position.  Normal  saline 
by  the  drop  method  should  be  given  per 
rectum  and  all  further  treatment  should  be 
directed  toward  meeting  the  symptoms  as 
they  arise. 

A  paretic  condition  of  the  bowel  may  be 
expected.  The  rectal  tube  and  turpentine  or 
glycerine  enemas  will  be  found  useful  in 
relieving  the  patient  from  the  oppression  of 
gas. 

In  conclusion,  we  want  to  impress  upon  you 
the  following:  First,  that  compressed  air  is  a 
very  universal  necessity  in  modern  industries; 
second,  a  strong  warning  verbally  and  by 
prominently  displayed  signs  should  be  given 
each  foreman  and  employee  against  all 
practical  joking,  or  hazing,  with  the  air  hose; 
third,  that  air  rushing  from  a  compressed  air 
hose  can  enter  the  body  through  the  clothing 
and  cause  serious  laceration  of  the  bowel, 
proving  fatal  in  many  instances;  fourth,  that 
the  diagnosis  of  this  accident  should  be  made 
from  the  physical  signs  alone;  fifth,  that  the 
sigmoid  is  the  most  common  seat  of  injury. 

In  closing  this  paper  we  desire  to  express 
our  thanks  to  those  who  have  enabled  us  to 
collect  the  histories  of  the  above  cases,  and 
to  acknowledge  our  indebtedness  to  Dr. 
Andrews,  from  whose  pioneer  article  on  this 
subject  we  have  so  freely  drawn. 
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Since  this  article  was  submitted  for  publica- 
tion the  following  additional  case  has  been 
reported  to  us  by  Dr.  Paul  M.  Mecray,  of 
Camden,  New  Jersey: 

On  July  24,  1913,  a  robust  Italian  boy,  aged  17, 
employed  by  a  large  wood-working  establishment, 
was  frolicking  with  some  other  boys  durmg  the  noon 
hour.  One  of  them  seized  a  compressed-air  hose 
which  was  used  for  clearing  the  bench  of  sawdust, 
and  applied  the  nozzle  to  the  rectum  of  the  victim. 
The  maximum  pressure  employed  in  this  plant  was 
eighty  pounds  to  the  square  inch,  but  the  shop 
sui>erintendent  estimated  that  at  the  time  in  ques- 
tion the  pressure  was  not  above  ten  poimds. 

The  investigation  showed  that  the  hose  was  held 
several  inches  from  the  anus,  and  that  the  air  passed 
through  trousers  and  drawers.  When  the  boy  was 
admitted  to  the  hospital  the  following  note  was 
made  by  the  resident.  Dr.  T.  M.  Kain: 

"Patient  was  brought  to  hospital  in  ambulance 


at  1 140  p,.  M.  The  only  history  obtainable  was  to 
the  effect  that  patient  while  sitting  on  a  box  had 
suddenly  fallen  to  the  floor.  Up>on  arrival  at  the 
hospital  he  was  found  to  be  dead. 

"Examination  showed  no  visible  marks  of  in- 
Jury;  no  lacerations,  bruises,  no  fractures.  There 
was  a  small  abrasion  on  the  lip,  and  the  tip  of 
tongue.  Abdomen  was  markedly  distended  and 
there  seemed  to  be  free  air  in  the  abdominal  cavity. 
Air  was  also  present  in  subcutaneous  tissue  all  over 
the  body,  very  pronounced  in  the  pectoral  regions." 

At  the  necropsy  conducted  by  County  Physician 
Frank  O.  Stem  and  Dr.  Mecray,  the  tissues  about 
the  anus  were  found  to  be  ecchymosed,  and  the  anal 
sphincter  stretched  so  as  to  admit  four  fingers. 
There  was  general  emphysema.  On  opening  the 
abdominal  cavity  air  escaped  under  great,  pressure. 
The  colon  was  ruptured  in  eight  places  and  showed 
the  effect  of  stretching  before  rupture  occurred. 
There  was  general  venous  engorgement,  and  many 
ecchymotic  areas  scattered  through  the  small 
bowel. 
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AN   ARTIFICIAL   URETER   MADE   FROM   THE   ABDOMINAL   WALL^ 

A  Preliminary  Report  of  an  Experimental  Study 

By  ALFRED  A.  STRAUSS,  M.  D.,  Chicago 

From  the  Department  of  Experimental  Surgery,  Morris  Institute  for  Medical  Research  of  the  Michael  Reese  Hospital 


MANY  attempts  have  been  made  by 
various  investigators  to  replace  a 
portion  of  the  ureter  which  has 
been  destroyed  anatomically  and 
functionally  by  inflammation,  stones,  benign 
or  maUgnant  tumors. 

Prominent  among  the  surgeons  who  have 
attempted  a  solution  of  this  problem  are 
Casati,  Boari  and  Israel,  who  used  tubes  of 
silver,  glass  and  caoutchouc.  Casati,  Boari  and 
Van  Hook  cut  a  flap  out  of  the  bladder  and 
sutured  it  in  the  shape  of  a  tube  to  the  prox- 
imal end  of  the  ureter.  Rydygier  did  the 
same  with  a  flap  of  skin.  Fenger  and  Bacon, 
Poggi  and  Tizzoni,  D'Urso  and  DeFabi,  Esau 
and  Moskowicz  employed  loops  of  the  intes- 
tine separated  from  the  rest  of  the  bowel,  but 
still  attached  to  their  mesentery,  while 
Giannettasio,  Rydygier  and  Franke  trans- 
planted the  appendix  in  the  same  way,  and 
D^Urso,  DeFabi,  Florcken  and  Stubenrauch 
used  the  uterine  horns  of  bitches.  The 
function  of  the  ureters  was  generally  impaired 
or  destroyed  because  of  the  frequent  stenosis 
and  infection,  but  the  transplantation  of  the 
uterine  horns  gave  better  results. 

In  1908  Melchior,  and  afterwards  Rich, 
Holbauer  and  Klepp,  tried  to  replace  in  dogs  a 
piece  of  ureter  with  various  blood-vessels. 
Tietze  and  Florcken  soon  found  the  trans- 
planted vessel  replaced  by  connective  tissue. 
Chiasserini  and  Dominici  used  external  jugu- 
lar, femoral  and  saphenous  veins  and  some- 
times the  carotid  artery.  They  came  to  the 
following  conclusions: 

**i.  There  is  a  possibility  of  the  vessel 
introduced  between  the  ureteral  ends  becom- 
ing firmly  united  to  them. 

**2.  A  few  days  after  the  operation  the 
[)iece  transplanted  becomes  shortened  so  as  to 
draw  the  two  ureteral  ends  nearer  together. 

"3.  The  graft  becomes  thicker  and  harder, 
while  the  lumen  is  nearly  obliterated. 


''4.  The  stenosis  causes  a  stoppage  in  the 
flow  of  the  urine  with  consecutive  dilatation  of 
the  canal  of  the  ureter  and  hydronephrosis." 

It  will  be  noticed  from  the  above  that  the 
various  structures  and  organs  used  for  trans- 
plantation have  very  important  physiological 
functions.  To  destroy  or  sacrifice  such  an 
organ  or  structure  for  transplantation  to 
another  organ  is  not  very  practical. 

For  this  reason,  and  in  order  to  make  a 
transplantation  that  is  practical,  I  have  tried 
to  keep  my  work  within  the  limits  of  the 
following  principles: 

1.  The  part  or  structure  used  shall  be 
adjacent  and  along  the  line  of  the  ureter. 

2.  The  part  or  structure  used  for  trans- 
plantation shall  have  no  important  phys- 
iological function,  nor  be  part  of  an  im- 
portant or  vital  organ. 

3.  The  transplant  used  shall  retain  two  of 
its  most  important  physiological  require- 
ments in  order  that  it  may  remain  in  its  high- 
est  state  of  resistance,  namely,  a  definite 
nerve  and  blood  supply. 

With  the  above  facts  in  mind,  the  following 
surgical  procedure  was  carried  out:  An  in- 
cision was  carried  from  one-half  inch  below 
the  angle  of  the  twelfth  rib  in  the  midaxillary 
line  downward  to  within  one  inch  median- 
ward  of  the  anterior  superior  spine  of  the 
ilium.  The  muscles  were  divided  down  to 
the  transversals.  The  internal  oblique  was 
divided  and  dissected  back  as  far  as  its  ilio- 
lumbar fascial  attachment  laterally  and 
medianward  to  the  belly  of  the  rectus  muscle. 
This  exposes  the  transversalis  muscle,  as 
shown  in  Fig.  i,  with  its  blood  and  nerve 
supply,  the  anterior  branches  of  the  lumbar 
arteries  and  nerves. 

A  flap  was  now  made,  as  is  shown  by  the 
dotted  line  in  Fig.  i,  which  includes  the  trans- 
versalis muscle,  fascia  and  peritoneum.  The 
peritoneum,  fascia  and  muscle  were  closed 


1  Accepted  for  publication  October  31,  1913.    Read  before  the  Chicago  Surgical  Society,  November  7,  1913.    (See  discussion  p.  122.) 
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with  one  suture  starting  at  the  superior  angle 
of  the  pedicle  of  the  flap,  and  while  suturing 
the  p>edicle  the  sutures  only  j)enetrated  the 
peritoneum  and  trans versalis  fascia,  as  shown 
in  Fig.  2. 

The  operation  is  now  absolutely  extra- 
peritoneal. The  ureter  was  exposed  in  the 
region  of  the  flap  and  the  two  small  ureteral 
arteries,  which  are  on  each  side  of  the  wall  of 
the  ureter,  were  tied  with  fine  arterial  silk  at 
both  the  distal  and  the  proximal  ends.  Two 
or  three  inches  of  the  ureter  were  next  re- 
sected. A  temp)orary  ligature  was  placed  on 
the  proximal  end  of  the  ureter.  The  lower 
free  edge  of  the  flap  was  picked  up  and  the 
peritoneum  and  transversalis  fascia  separated 
from  the  transversalis  muscle  for  about  0.5 
cm.  An  end-to-end  anastomosis  with  the 
distal  end  of  the  ureter  was  made  in  such  a 
way  that  the  fascia  and  peritoneum  were 
slightly  within  the  ureter  and  the  muscle 
without,  as  shown  in  Fig.  3. 

The  proximal  end  of  the  ureter  was  placed 
on  the  upper  portion  of  the  flap  and  an  end- 
to-end  anastomosis  made  by  a  continuous 
circular  suture.  Here,  however,  the  peri- 
toneum is  not  within  the  lumen  of  the  ureter 
fFig.  4).  The  edges  of  the  flap  were  closed  to 
complete  the  tube,  using  a  continuous  over- 
and-over  suture  going  upward  and  crossing 
this  with  a  suture  downward,  so  as  to  make 
a  figure  X  (Fig.  5).  Fine  arterial  silk  was 
used  for  the  anastomosis  and  flap  closure. 
The  temporary  ligature  was  removed  and  the 
artificial  ureter  as  well  as  the  ureter  below 
the  anastomosis  became  distended  with  urine 
and  the  rhythmic  ureteral  wave  passed  on 
over  the  ureter.  A  fine  rubber  drain  was  left 
in  the  wound  for  the  first  few  days  to  allow 
for  the  slight  leakage  of  urine  that  might 
occur. 

At  the  end  of  seven  months  one  of  the  dogs 
w^as  anaesthetized  and  opened.  The  pedicle 
of  the  flap  was  normally  intact.  The  arti- 
fidal  ureter  was  shortened  to  about  one-third 
its  original  length  so  as  to  draw  the  ureteral 
ends  nearer  together.  The  circumference  and 
lumen  of  tube  were  of  the  same  size  as  when 
first  constructed.  The  tube  as  a  whole  felt 
hard  and  non-compressible.  The  peritoneum 
was  adherent  to  it  on  one  side  and  to  the 


internal  oblique  on  the  other.  Many  well- 
defined  blood-vessels  could  be  seen  adjacent 
and  in  the  adherent  tissues.  The  ureter  was 
now  divided  three  inches  below  the  distal 
anastomosis  and  urine  came  through  in  jets 
in  about  normal  quantity. 

The  specimen  was  removed  and  an  opening 
made  in  the  ureter  about  one  inch  above  the 
proximal  anastomosis.  A  probe  could  be 
passed  with  ease  through  the  artificial  ureter 
and  its  anastomoses  and  also  a  second  smaller 
probe  could  be  passed  alongside  of  it.  The 
hardened  artificial  ureter  was  opened  with 
scissors.  It  cut  with  difficulty.  Its  inner 
surface  appeared  smooth  and  had  the  ap- 
p)earance  of  a  lining  membrane.  The  body  of 
the  tube  felt  hard.  This  we  assumed  to  be 
due  to  infiltration  of  calcium  and  urinary 
salts.  The  anastomoses  showed  no  evidence 
of  contraction  or  stenosis.  The  kidney  showed 
no  changes. 

Six  and  one-half  months  after  operation 
dog  No.  2  was  anaesthetized  (Fig.  6).  The 
artificial  ureter  showed  the  same  hardness  and 
shortening  as  in  No.  i.  This  time  the  bladder 
was  opened  and  the  papillae  examined.  The 
urine  came  through  the  ureter,  but  not  as 
freely  as  No.  i .  The  papillae  appeared  normal. 
On  opening  the  artificial  ureter,  a  fair  sized 
calculus  was  found  lodged  in  the  distal 
anastomosis.  This  calculus  had  the  end  of  a 
fine  silk  thread  as  its  nucleus  and  undoubtedly 
produced  the  partial  obstruction  and  a  corre- 
sponding dilatation  of  the  ureter  and  hydrone- 
phrosis. The  anastomoses,  however,  showed 
no  contraction  and  the  lumen  of  the  artificial 
ureter  was  of  the  same  size  as  originally  made. 

Dog  No.  3  was  anaesthetized  six  months 
after  operation  and  showed  the  same  as  No.  2. 
Here  the  artificial  ureter  was  so  large  as  to 
form  a  pouch,  which  caused  a  slight  dilatation 
of  the  ureter  and  a  hydronephrosis,  but  no 
stenosis  of  anastomoses.  In  this  experiment 
the  artificial  ureter  was  made  exceptionally 
large,  which  accounts  for  the  pouching. 

Dog  No.  4,  which  was  very  small,  was 
examined  five  and  one-half  months  after 
operation.  A  contraction  was  found  and  an 
almost  complete  obstruction  of  the  lower 
anastomosis  and  a  marked  dilatation  of 
ureter  and  hydronephrosis. 


So 
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Histology.  A  section  of  the  artificial  ureter 
was  taken  from  each  of  the  above  specimens. 
The  portion  taken  was  midway  between  the 
proximal  and  distal  anastomoses  and  showed: 
(i)  in  place  of  the  peritoneum  a  typical 
transitional  epithelium  together  with  its 
basement  membrane,  outside  of  which  is  a  thin 
layer  of  areolar  tissue.  (2)  In  place  of  the 
transversalis  fascia  a  layer  of  bone  was  seen 
well  organized  with  typical  osteoblasts,  blood- 
vessels and  lymph- vessels.  (3)  The  trans- 
versalis muscle  showed,  no  changes.  The 
epithelium  is  probably  a  proliferation  of  the 
epithelium  from  the  ureter,  since  it  is  of  the 
transitional  t}^  and  has  the  same  appearance 
as  that  in  the  ureter  proper.  The  basement 
membrane  of  the  peritoneum  acts  as  a  matrix 
for  its  implantation.  The  transformation  of 
the  transversalis  fascia  into  cartilage  in  the 
earlier  stages  and  into  bone  in  the  later  stages 
is  explained  on  the  following  embryological 
and  chemical  basis. 

Embryology.  The  abdominal  wall  is  formed 
originally  from  the  mesoblastic  somites,  the 
median  portions  of  which  lie  in  immediate 
contact  with  the  notocord  and  are  known  as 
the  sclerotomes.  They  grow  inward  toward 
the  median  line  surrounding  the  spinal  cord 
and  forming  the  vertebrae,  while  the  lateral 
portions  of  the  mesoblastic  somites  form  the 
musculature  and  are  known  as  the  myotomes. 
These  lateral  portions  grow  ventrally  until 
they  meet  in  the  midline  their  fellows  of  the 
opposite  side.  Thus  we  see  the  vertebrae  and 
abdominal  musculature  formed  from  one 
embryological  layer  and  structure — the  meso- 
blastic somites. 

Chemistry.  The  flap  in  its  original  position 
is  in  contact  with  a  neutral  media,  the  peri- 
toneal fluid  and  alkaline  reaction  of  the  blood 
and  lymph.  When  transplanted  it  comes  into 
contact  with  the  urine,  which  is  acid,  due  to  the 
acid  sodium  phosphate  content.  The  tissues 
probably  become  infiltrated  with  this  acid 
medium,  which  produces  a  sclerosis,  and 
according  to  H.  Gideon  Wells,  calcification 
and  ossification  commonly  occur  in  tissues 
which  have  an  excess  of  acid  present.  The 
cartilage  stage,  which  is  seen  in  the  dog  five 
and  one-half  months  after  operation,  also 
speaks  in  favor  of  this  hypothesis.    Cartilage, 


which  is  the  favorite  site  of  calcium  deposits, 
takes  on  a  basic  stain  implying  that  it  is  of  an 
acid  reaction,  and  this  in  turn  is  probably  due 
to  the  presence  of  chondroitin  sulphuric  acid. 
The  flap,  which  originally  had  a  definite  blood 
supply,  is  reinforced  by  new  blood-vessels,  as 
may  be  observed  in  the  histological  sections. 
We  know  the  plasma  from  the  blood  and  body 
fluids  furnishes  calcium  which  infiltrates  the 
cartilage  to  form  bone,  which  is  seen  in  the 
later  stage  in  sections  (Fig.  11).  Thus  we 
note  on  the  one  hand  the  acid  infiltrated 
tissues  showing  slight  degenerative  changes 
due  to  the  irritating  action  of  the  urine,  form- 
ing  an  acellular  matrix  of  cartilage;  on  the 
other,  the  body  fluids  which  infiltrate  the 
cartilaginous  matrix  with  calcium,  converting 
it  into  bone.  These  two  facts,  together  with 
the  osteogenetic  potentiality  inherent  in  this 
particular  group  of  muscles  and  fascia,  account 
for  the  transformation  of  the  transversalis 
fascia  into  a  bony  plate. 

The  histological  sections  show  that  prac- 
tically few  or  no  degenerative  changes  have 
taken  place  where  the  bone  is  formed.  This 
is  in  marked  contrast  to  the  process  involved 
in  pathological  bone  formation,  in  which  a 
granular  detritus  becomes  infiltrated  with 
calcium,  then  undergoes  vascularization  and 
is  changed  into  bone.  Our  own  sections, 
however,  show  a  bone  formation  closely 
resembling  that  of  normal  bone,  with  a  car- 
tilage stage,  then  a  calcium  infiltration  and 
finally  a  bone  formation.  It  will  also  be  noted 
in  these  sections  that  the  bone  contains  many 
large  blood-vessels  and  lymph  spaces;  the 
transversalis  muscle  which  surrounds  the 
bony  plate  is  also  well  preserved  and  highly 
vascularized,  all  of  which  speaks  largely 
against  a  degenerative  process  of  any  extent 
ha\dng  taken  place. 

To  strengthen  the  above  hypothesis  of  bone 
formation,  and  to  show  that  it  is  not  unusual 
for  bone  to  be  found  in  the  body  irrespective 
of  its  proximity  to  bone  tissue,  I  will  cite  a 
report  of  autopsies  by  Poscharissky.  In  29 
cases  of  calcified  areas  in  the  eyeball  following 
suppuration,  bone  was  found  in  25  of  them. 
Calcified  nodules  from  the  lungs  of  28  persons 
were  examined  and  in  17  of  them  bone  was 
found.    In  3  of  14  calcified  nodules  of  heart 
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Fig.  I.    Operative  piocedure. 

valves,  bone  was  present.  Calcified  nodules  in 
the  liver  and  in  the  mesenteric  glands  are 
also  often  ossified,  and,  in  fact,  there  is  hardly 
a  tissue  in  the  animal  body  in  which  the  trans- 
formation of  calcified  into  ossified  tissue  has 
not  been  obser\ed. 

The  explanation  of  this  pathological  bone 
fonnation  is  given  by  H.  Gideon  Wells  in  his 
classic  monograph  on  ossification  and  calcifi- 
cation as  follows:  "The  process  by  which 
these  inert,  dead  calcified  areas  are  converted 
into  living  bone  tissue  is  entirely  analogous 
to  the  normal  formation  of  bone  in  endochon- 
dral ossification.  The  calcified  material 
simply  takes  the  place  of  the  primordial 
cartilage,  vascular  granulation  tissue  eroding 
it  and  the  cells  of  the  granulation  tissue 
undergoing  a  differentiation  into  osteoblasts 
which  constitute  an  osteogenetic  layer  and 
form  the  new  bone.  When  there  is  no  pre- 
liminary calcification  of  a  necrotic  tissue  we 
get  no  subsequent  ossification,  and  it  seems 
that  the  calcium  salts  exert  a  specific  influence 
on  the  connective- tissue  cells  which  causes 
them  to  take  on  active  growth  and  to  undergo 
a  metaplasia  not  only  into  osteoblasts  and 
bone  corpuscles,  but  apparently  even  into 
marrow." 

Liek  was  able  to  obtain  bone  formation  con- 
stantly in  the  pelvis  of  the  rabbit's  kidney 


Rg.  2.    Operative  procedure. 

within  sixteen  to  twenty  days  after  ligating 
the  renal  artery  provided  he  wrapped  the 
kidney  with  omentum  to  secure  a  free  collat- 
eral circulation.  Without  this  collateral  cir- 
culation it  requires  about  three  months  for  ossi- 


I''ig.  3.     Operative  procedupe. 
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Fig.  4.    Operative  procedure. 

fication  to  appear.  These  and  other  experi- 
ments by  the  same  author  show  that  the 
amount  of  blood  supply  is  an  important  factor 
in  determining  pathological  ossification. 
With  too  free  a  circulation,  there  is  no  calcifi- 
cation and  no  ossification.  With  too  little 
circulation,  necrosis  is  followed  by  slow 
calcification  and  either  late  or  no  ossification. 
Liek's  experiments  on  rabbits,  which  have  a 
neutral  or  alkaline  urine,  throw  some  doubt  on 
the  acid  urine  infiltration  theory.    So  it  is  pos- 


Fig.  $■    Operative  procedure. 

sible  that  some  other  chemical  factor  produces 
this  irritation  or  that  the  tissues  are  in  con- 
tact with  an  unaccustomed  chemical  medium. 
The  same  surgical  procedure  was  tried  on 
the  common  bile  duct  but  with  indifferent 
results.  This  was  undoubtedly  due  to  the 
difficulty  with  which  the  anastomosis  was 
made.  We  have  also  some  living  dogs, 
operated  three  months  ago,  in  which  a  free 
transplant  was  used  instead  of  a  pedicle 
transplant.  The  results  of  the  latter  will 
appear  in  the  near  future. 

CONCLUSIONS 

I.    The  flap  from  the  abdominal  wall  forms 
a  patent  non-collapsible  bony  tube  lined  by 


Fig.  8.    Six  months  after  opera- 
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Fig.  12.  Fig 

Fig.  g.  Section  showing  cartilage.  A,  transitional 
epithelium;  B,  cartilage;  C,  blood-vessel. 

Fig.  10.  A,  epithelium;  B,  areolar  connective  tissue; 
C,  bone;  D,  blood-vessels  and  lymph  spaces  in  bony  plate; 
E,  transversalis  muscle. 

Fig.  II.  Fig.  10  under  high  power.  A,  transitional 
epithelium;  B,  areolar  connective  tissue;  C,  bone;  D,  blood- 


Fig.  14- 


Fit;.  11.     A,  epithelium; 
C,  bone;  D,  blood-vessels  ii 

Fig.  13.  Fig.  II  under  high  power.  A,  epithelium; 
B,  areolar  connective  tissue;  C,  bone;  D,  large  blood-vessel; 
E,  blood-vessels  ui  areolar  connective  tissue. 

Fig.  14.  A,  epithelium;  B,  bone;  C,  cartilage  remaining 
in  bony  plate;  D,  blood-vessels;  £,  transversalis  muscle. 
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transitional  epithelium  and  covered  by  the 
trans versalis  muscle. 

Anastomosis  remains  patent  on  account 


2. 


of  the  non-coUapsibility  of  the  bony  tube  and 
the  hydrostatic  pressure  within  the  ureter. 

3.   Hydronephrosis    occurred    in    several 
cases:  in  one  due  to  a  calculus;  in  another  due 


to  the  pouching  of  too  large  an  artificially 
made  ureter,  and  probably  the  interruption  of 
the  ureteral  peristaltic  wave. 

I  wish  to  thank  Dr.  J.  W.  JobUng  and 
Dr.  E.  Kirk  for  the  valuable  advice  and  sug- 
gestions they  have  given  me  while  carrying 
on  this  work. 


THE  RELATION  OF  MULTIPLE  AX)ENOMATA  TO  THE  ETIOLOGY  OF  THE 

ENLARGEMENT   OF   THE   PROSTATE   GLAND 

By  JAMES  A.  GARDNER,  M.  D.,  and  BURTON  T.  SIMPSON,  M.  D.,  Buffalo,  New  York 


IN  191 1  one  of  us,  in  studying  the  growth 
centers  of  the  benign  adenomata  of  the 
thyroid  and  prostate  glands,  was  struck 
by  the  frequency  with  which  these  tumors 
were  the  apparent  cause  of  the  enlargement  of 
the  prostate  gland,  and  also  by  the  fact  that 
one  could  find  isolated  small  adenomatous 
nodules  in  normal  sized  prostates  before  the 
so-called  hypertrophic  age,  namely,  between 
forty  and  sixty  years  of  age. 

In  reviewing  the  literature  of  prostatic 
hypertrophy  it  was  surprising  to  find  that 
English  and  American  authors  were  not  in- 
clined to  accept  true  adenoma  formation  as 
an  important  factor  in  the  etiology  of  this 
condition.  In  the  first  paper  only  seven 
enlarged  prostates  were  studied,  but  from  the 
fact  that  the  entire  seven  showed  adenomatous 
enlargement,  it  occurred  to  us  that  a  study  of 
a  greater  number  of  glands  would  give  valu- 
able information  concerning  this  factor  in  the 
etiology  of  this  condition. 

In  reviewing  the  Uterature  one  finds  a  great 
diversity  of  opinion  regarding  the  genesis  and 
pathological  anatomy  of  the  condition  com- 
monly called  prostatic  hypertrophy. 

Virchow  (i)  taught  that  the  so-called 
hypertrophy  should  be  separated  into  two 
classes,  one  belonging  to  the  myomata  and 
the  other  to  the  gland  tumors,  from  which 
we  must  conclude  that  he  considered  the 
enlargement  of  the  prostate  as  a  true  tumor 
formation. 

Billroth  (2)  wrote  that,  in  so  far  as  his  investi- 
gations went,  prostatic  hypertrophy  was  never 


connected  with  adenoma  formation,  but  was 
a  dilatation  of  the  acini  with  perhaps  some 
hyperplasia.  He  believed  that  nodular  or 
diffuse  myoma  formation  was  common. 

According  to  Socin  (3)  prostatic  hyper- 
trophy is  a  name  given  to  a  variety  of  patho- 
logical conditions  having  in  common  the  en- 
largement of  this  gland.  In  his  opinion  the 
ordinary  enlargement  is  neither  of  inflamma- 
tory origin  nor  a  true  hypertrophy,  but  a  true 
tumor  formation. 

Cohnheim  (4)  stands  out  definitely  for  the 
tumor  theory,  as  may  be  concluded  from  the 
following:  "The  new  growth  which  one 
commonly  calls  hypertrophy  of  the  prostate 
is  neither  inflammatory  tissue  nor,  notwith- 
standing its  name,  legitimate  hypertrophy, 
but  true  and  undoubted  tumor  formation." 

Lannois  (5),  a  pupil  of  Duyon,  did  not  con- 
sider senile  prostatic  hypertrophy  as  true 
tumor  formation,  but  as  a  part  of  an  extensive 
arteriosclerotic  process  which  begins  in  the 
kidneys  and  extends  throughout  the  entire 
genito-urinary  system. 

Rindfleisch  (6)  assigned  the  cause  of  pros- 
tatic enlargement  to  tumor  formation.  He 
described  two  forms,  the  more  rare  fibrous, 
accompanied  with  atrophy  of  the  glands,  and 
the  much  more  common  form,  namely,  the 
discrete  nodular  adenomatous. 

Birch-Hirschfeld    (7)    considered    the    en- 
largement of  this  gland  as  an  expression  of 
new  growth,  and  assigns  its  origin  to  the 
budding  of  the  gland  tubules. 
'  Lydston  (8)  believed  that  prostatic  hyper- 
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trophy  began  in  the  period  of  sexual  activity 
and  was  the  result  in  the  majority  of  cases  of 
sexual  excesses. 

Jores  (9)  called  attention  to  the  fact  that 
apparently  hypertrophy  of  the  so-called  mid- 
dle lobe  took  its  origin  in  the  suburethral 
accessory  glands. 

Aschoff  (10)  demonstrated  these  subure- 
thral accessory  glands  not  only  in  the  males 
but  also  in  females  in  the  new-born. 

Ciechanowski  (11)  wrote  a  voluminous 
article  supporting  the  inflammatory  theory  of 
prostatic  enlargement,  particularly  emphasiz- 
ing the  part  played  by  gonorrhcea.  He  be- 
lieved that  a  long- continued  chronic  inflam- 
mation was  the  basis  of  the  changes  which  take 
place  in  prostatic  hypertrophy.  He  admits 
that  true  adenomata  and  myomata  may  occur 
rarely,  but  they  have  nothing  in  common 
with  prostatic  hypertrophy. 

Beginning  with  Albarran  (12),  the  majority 
of  French  investigators,  Motz  and  Perearnau 
(13),  Marion  (14),  Marquis  (15),  and  Che- 
vassu  (16),  hold  that  prostatic  enlargement  is 
due  to  true  tumor  formation,  their  only  dif- 
ference of  opinion  being  in  regard  to  whether 
tbey  take  their  origin  solely  from  periurethral 
accessory  glands  or  whether  they  may  spring 
from  any  part  of  the  gland  itself. 


Fig.  2.  Same  as  Fig.  1,  but  a.  later  stage. 

Stoker  (17)  does  not  beUeve  in  the  so-called 
middle  lobe,  but  holds  that  the  enlargements 
which  occur  at  the  proximal  urethral  orifice 
are  caused  by  either  myomata  or  adenomata. 
The  enlargement  of  the  gland  proper  he  con- 
siders as  a  true  hypertrophy,  which  may  be 
associated  with  encapsulated  adenomata. 

Rotschild  (18)  advocated  the  inflammatory 
theory  and  believed  the  enlargement  was  due 
to  dilatation  of  the  acini  caused  by  oblitera- 
tion of  the  excretory  ducts.  Bangs  also  up- 
holds this  view,  although  he  believes  that 
gonorrhoea  plays  little  or  no  part  in  the  process, 
but  would  emphasize  the  factor  of  long-con- 
tinued congestion  which  occurs  in  long-con- 
tinued and  often  repeated  sexual  excitement. 

Wichmann  (19),  in  an  investigation  of  the 
etiology  of  prostatic  enlargement,  concluded 
that  inflammation  plays  little  or  no  part  in 
the  production  of  this  condition. 

Wallace  (20),  Tietze  and  Lendorf  (21) 
accept  prostatic  enlargement  as  adenoma 
formation,  the  latter  holding  that  the  tumors 
always  spring  from  the  periurethral  accessory 
glands. 

Alexis  Thomson  (22),  in  a  series  of  ninety 
-enlarged  prostates,  wrote  that  he  had  never 
met  with  an  encapsulated  adenoma  or  fibro- 
adenoma, and  doubts  if  such  exists.  He 
believes  the  enlargement  to  be  due  to  diffuse 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fi^.  3.  Cross  section  of  prostate  in  region  of  colliculus 
tdiowing  iaolated  nodule  in  lateral  lobe. 

hyperplasia  of  both  the  gland  and  musculo- 
fibrous  tissue. 

Von  Frisch  (23)  declares  that  we  can  only 
conjecture  concerning  the  cause  of  these 
idiopathic  tumor  formations,  the  definite 
cause  being  unknown. 

Adami  and  Nichols  (24)  teach  that  whiie 
prostatic  hypertrophy  may  precede  the  de- 
velopment of  definite  neoplastic  conditions 
within  the  organ,  it  must  nevertheless  be 
sharply  distinguished  from  the  same.  "With 
the  more  recent  authorities  we  should  regard 
it  as  the  outcome  of  a  long-continued,  chronic 
inflammation,  more  particularly  involving 
the  urethral  portion  of  the  gland." 

Simmonds,  in  Aschoff's  Pathological  Anat- 
omy, writes  that  the  more  recent  thought 
concerning  prostatic  hypertrophy  gives  a  very 
subordinate  place  to  the  inflammatory,  and 
considers  the  enlargement  of  this  organ  to  be 
due  to  true  tumor  formation. 

G.  Cuttat  (25)  in  1912,  in  summing  up  his 
studies  on  the  etiology  of  prostatic  hyper- 
trophy, writes  as  follows: 

"(i)  Etiologically  speaking  it  is  not  possible 
for  us  to  admit  that  an  infection  leading  to 
chronic  inflammation  can  explain  prostatic 
hypertrophy. 

"{2)  liiat  hypertrophy  of  the  prostate  does 
not  enter  into  tJie  category  of  true  tumors, 

"(3)  The  prostatic  hypertrophy  is  a  true 
fibro-epithelial  degenerance  which  finds  its 


Fig.  4.  Showing  multiple  adenomata  in  prostate. 

analogy  anatomo-pathologically  in  fibro- 
epithelial  tumors  of  the  thyroid  and  breast, 
the  glandular  and  connective-tissue  elements 
taking  nearly  equal  parts  in  augmenting  the 
volume  of  the  gland,  the  cellular  infiltration 
being  of  secondary  origin." 

In  summing  up  this  review  of  the  liter- 
ature one  must  admit  that  there  is  a  di- 
versity of  opinion  concerning  this  pathological 
process.  It  would  appear  that  the  more 
recent  investigators  are  in  accord  with  the 
view  that  the  condition  is  a  new  growth.  The 
discussion  at  present  seems  to  be  concerning 
the  origin  of  these  tumors.  For  instance, 
Motz,  Marion,  Marquis,  and  Lendorf  beUeve 
that  these  adenomata  always  arise  from  the 
periurethral  accessory  glands,  while  Chevassu 
writes  a  paper  the  sole  object  of  which  is  to 
refute  this  theory,  which  he  says  is  against  the 
teachings  of  his  master,  Albarran.  On  the 
other  hand,  Tandler  and  Zuckerkandl  (26) 
believe  that  prostatic  hypertrophy  always 
takes  its  origin  from  the  middle  lobe,  which 
they  describe  as  that  part  of  the  prostate 
which  lies  between  the  urethra  and  the 
ejaculatory  ducts. 

The  material  for  our  study  consists  of  one 
hundred  prostate  glands,  eighty  of  which  were 
obtained  at  autopsy  and  twenty  from  opera- 
tion. 

The  ages  of  our  cases  are  shown  in  the 
following  table: 


GARDNER  .\ND   SIMPSON:    ENLARGEMENT  OF   THE   PROSTATE   GLAND     87 


TABLE   NO.    I 


o  so-60  60-jo  ;o-8o  S*  Toul 


That  prostatic  enlargement  may  occur  as 
the  result  of  the  dilatation  of  the  acini  or 
from  other  of  the  causes  assigned  to  it  is  not 
denied  here;  but  that  eighteen  of  the  twenty 
enlarged  prostates  which  occurred  in  our  series 
were  the  result  of  true  adenomata  formation 
there  can  be  no  doubt,  and  we  believe  the 
majority  of  enlarged  prostates  are  due  to  this 
cause.  There  are  many  circumstances  which 
lead  one  to  this  conclusion.  In  the  first  place 
it  is  against  pathological  principles  to  expect 
true  hypertrophy  at  the  time  of  life  when 
enlargement  of  this  gland  occurs.  As  a  mat- 
ter of  fact  the  prostates  in  our  series  that  did 
not  show  adenomatous  enlargement  at  this 
age  showed  atrophy.  On  the  other  hand,  we 
find  benign  neoplasms  at  this  age,  as  is 
illustrated  by  the  adenomata  of  the  thyroid 
and  myomata  of  the  uterus. 

Many  other  theoretical  considerations  could 
be  advanced.  But  what  is  more  essential  is 
the  demonstration  of  the  development  of 
these  adenomata  from  tiny  isolated  nodules 
to  an  enlarged  gland  filled  with  such  tumors. 

If  we  study  a  series  of  prostates  of  men 
between  the  ages  of  forty  and  sixty  we  are 


enabled  to  demonstrate  such  a  development  as 
has  been  heretofore  spoken  of. 

Of  the  exact  origin  of  these  nodules  we  know 
as  yet  very  little.  Various  investigators  have 
explained  their  origin  in  various  ways.  For 
instance,  Motz,  Marion,  Cuneo  and  others 
beUeve  that  these  adenomata  always  have 
their  origin  in  the  periurethral  accessory 
glands.  Birch-Hirschfeld  describes  them  as 
being  the  result  of  budding  of  the  gland 
tubules.  Tietze  believes  that  these  tumors 
spring  from  isolated  nodules  which  are 
separated  from  each  other  by  loose  connective 
tissue.  Chevassu  does  not  agree  with  some 
of  his  confreres  in  regard  to  the  periurethral 
glands  as  being  the  sole  place  of  origin  of  these 
tumors,  but  believes  that  they  may  arise  from 
any  portion  of  the  gland.  We  are  in  accord 
with  Chevassu  in  this  regard,  for  we  have 
found  adenomatous  nodules  in  the  so-called 
surgical  capsule,  which  also  disproves  Tandler 
and  Zuckerkandl's  theory  that  prostatic 
hypertrophy  always  begins  in  the  middle 
lobe.  Besides  this  we  have  found  normal 
gland  tissue  between  the  adenomata.  Per- 
sonally we  are  inclined  to  believe  that  these 
tumors  originate  from  isolated  glandular  tis- 
sue, and  that  this  may  occur  in  any  part  of 
the  prostate  gland. 

We  think  that  by  studying  the  following 
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^.  7.  Lower  left  quadrant  o(  enlarged  prostate  ahowiug 
multiple  adcnoinata. 

table  one  may  draw  interesting  conclusions. 

TABLE  NO.  1 
Aso    i-io  lo-jo  jo-30  io-40  40-50  jo-60  60-70  jo-80  So-go 

Uvomi  at  iotcntitisl  prolilcntion  ...  1       i 

AdawDu        .,       ...  I  lo        s  9         iS 

ADT0P9V    FAST  fO  VEABS 
NoTDUl  ...  ...  ...  14  14  13  1         ...  43 

In  studying  the  fifteen  prostates  between 
the  ages  of  one  and  forty,  only  one  (thirty- 
eight  years)  was  found  in  which  adenomatous 
nodules  were  present.  Between  forty  and 
sixty,  twelve  were  found  which  contained  these 
nodules,  or  forty-three  per  cent.  While  in 
the  twenty-four  prostates  between  sixty  and 
eighty,  but  two  (6i  and  63  years)  were  found 
that  contained  only  isolated  nodules,  the 
others  being  adenomatous  enlargement.  We 
may  assume  from  these  facts  that  between  the 
ages  of  forty  and  sixty  is  the  common  period 
of  the  first  appearance  of  these  nodules,  or  the 
beginning  of  prostatic  enlargement.  In  the 
period  between  sixty  and  eighty,  these  nodules 
reach  their  maximum  and  produce  the  cUnical 
sjnmptoms  which  we  recognize  as  prostatic 
hypertrophy.  If  we  consult  Table  No.  3, 
we  will  notice  that  the  prostates  in  this  series 

TABLE  NO.  3 

A«* 40-60  60-80 

IwLitcd  Adenoma iz  3 


of  individuals  between  sixty  and  eighty  show 
one  of  three  conditions,  \iz.,  adenomatous 
enlargement,  an  atrophy,  or  were  normal. 

In  studying  adenomata  of  the  prostate  gland 
it  is  necessary  that  one  use  the  lowest  power 
lenses  on  the  microscope  or  a  simple  lens. 
The  most  convenient  is  the  dissecting  micro- 
scope. By  this  method  it  is  very  easy  to  pick 
out  these  little  nodules  from  a  slide  containing 
a  cross  section  of  the  prostate.  In  the  younger 
nodules  one  is  attracted  by  a  round  or  oval, 
deeply-stained  nodule  around  which  can  be 
seen  a  thickening  of  the  adjacent  tissue  {Fig,  i). 
Fig.  2  shows  a  little  later  stage  in  the  develop- 
ment of  these  adenomata.  The  epithelium 
has  proliferated  and  resembles  the  normal 
epithelium  of  the  prostate  when  seen  with 
the  higher  powers  of  the  microscope. 

The  interstitial  tissue  varies  from  the  nor- 
mal in  that  there  is  a  marked  preponderance 
of  the  connective-tissue  element.  One  notes 
already  the  compression  of  the  surrounding 
normal  prostatic  tissue  with  its  low  epithelium, 
which  is  in  marked  contrast  to  the  high  colum- 
nar of  the  adenomata.  Fig,  3  depicts  a  still 
later  stage  in  the  development.  In  this  sec- 
tion we  note  that  the  epithelial  element 
predominates,  also  at  the  sides  we  can  see  the 
compressed  normal  prostatic  tissue. 

In  conclusion  we  would  say  that  so  far  as 
our  research  with  enlarged  prostates  reaches, 
the  condition  in  the  majority  of  cases  is  caused 
by  the  growth  of  multiple  adenomata. 

Note.  The  so-called  surgical  capsule  made  of  com- 
pressed proslalic  gland  and  containing  a  distinct  small 
adenoma.  This  demonstrates  the  fallacy  of  Tandler  and 
Zuckerkandl'stheory  that  the  prostatic  enlargement  always 
springs  from  middle  lobe. 
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THE  group  of  patients  indicated  by  the  above 
title  are  usually  regarded  as  hopeless,  and 
at  present  we  must  admit  that  no  method 
of  treatment  is  entirely  satisfactory.  Some  re- 
markable results  have  been  accomplished  by  the 
methods  that  I  shall  describe,  but  these  results 
are  far  from  ideal,  and  in  the  end  failure  is  the 
rule,  and  complete  success  is  the  exception.  Even 
with  this  dismal  introduction,  I  am  not  without 
hope.  More  has  been  accomplished  by  radio- 
therapeutic  measures  than  by  any  other  method 
of  treatment  of  this  group  of  cases.  The  partial 
success  obtained  may  point  the  way  to  complete 
eradication  of  the  disease,  and  permanent  cure. 

GENERAL   REMARKS   ON   THE   METHOD   OF 

TREATMENT 

In  general,  the  treatment  has  consisted  in  the 
application  of  the  rontgen  rays  as  promptly  and 
as  vigorously  as  possible  after  the  patient  has 
been  first  brought  to  my  attention.  The  rays 
have  been  applied  from  as  many  directions  as 
possible,  and  carried  to  the  limit  of  skin  tolera- 
tion, after  filtration.  To  this  has  been  added 
every  measure  that  would  tend  to  improve  the 
patient's  general  health,  so  far  as  circiunstances 
would  permit.  Combined  with  the  above  results 
I  have  added  small  doses  of  thyroid  extract. 

The  use  of  thyroid  extract.  It  is  well  known  that 
the  rays,  applied  to  the  thyroid  gland,  tend  to 
diminish  its  secretion,  and  in  time  lead  to  atrophy 
of  the  gland.  In  the  application  of  the  rays  for 
recurrences  and  metastases  from  carcinoma  of  the 
breast,  much  of  the  radiation  reaches  the  thyroid 
gland,  and  therefore,  theoretically,  would  tend  to 
diminish  the  secretion.  This  fact,  together  with 
the  fact  that  at  the  time  of  life  when  carcinoma  is 
most  common  the  thyroid  secretions  naturally 
tend  to  diminish,  leads  me  to  believe  that  the 
administration  of  th3rroid  extract  is  distinctly 
indicated.    During  the  past  two  years  I  have  used 


thyroid  extract  in  one  hundred  and  fifty  cases, 
and  I  am  led  to  believe  that  it  has  improved  my 
results  to  a  considerable  extent.  I  believe  that 
with  increased  knowledge,  the  administration  of 
the  extract  can  be  regulated  so  far  as  to  accom- 
plish even  more. 

I  usually  begin  with  the  administration  of  one- 
half  a  grain  of  thyroid  extract,  three  times  a  day, 
after  meals.  TWs  is  increased  every  four  days 
one-half  a  grain  in  the  daily  dose,  until  the  patient 
is  taking  one  and  a  half  grains  three  times  a  day. 
I  have  not  at  any  time  given  over  two  grains, 
three  times  a  day. 

In  'only  a  few  patients  have  I  obtained  any 
s3anptoms  that  I  think  can  be  referred  to  the 
administration  of  the  thyroid  extract.  These 
symptoms  consisted  of  an  increased  pulse  rate,  a 
sensation  of  faintness  and  weakness,  and  at  times 
a  slight  headache.  These  symptoms  disappeared 
after  the  interruption  of  the  thyroid  extract  for  a 
week. 

Case  i.  Mrs.  C,  age  6i,  was  referred  to  me  by  Dr. 
Ernest  Laplace  on  October  29,  1903.  She  had  been 
operated  upon  by  Dr.  Laplace  for  carcinoma  of  the  left 
breast  three  years  previously.  During  a  year  recurrences 
with  pain  had  been  developed  in  the  operative  wound,  and 
in  the  axilla.  Firmly  adherent  nodules  were  found,  vary- 
ing from  one-half  to  one  inch  in  diameter,  and  extending 
into  the  axilla.  Small,  hard,  adherent  glands  were  also 
found  in  the  supraclavicular  region.  Active  treatment 
was  given  for  three  months,  at  the  end  of  which  time  a  mild 
dermatitis  developed,  but  the  nodules  had  disappeared,  and 
the  patient  was  free  from  symptoms.  Against  my  advice 
she  took  a  trip  across  the  continent,  returning  at  the  end 
of  three  months  with  an  increased  development  of  the  dis- 
ease, and  presenting  at  this  time  large,  adherent  masses  in 
the  supraclavicular  region,  resulting  in  paralysis  of  the 
left  arm.  Under  treatment  during  three  months,  all 
evidence  of  the  disease  again  disappeared.  The  patient 
even  recovered  the  use  of  her  left  arm.  She  again  inter- 
rupted treatment  for  a  three  months'  vacation,  at  the  end 
of  which  time  she  returned  suffering  from  excruciating 
pain  in  the  left  axilla  and  arm,  with  palsy  and  atrophy  of 
the  muscles;  also  enlargement  of  the  supraclavicular 
glands.    X-ray  examination  showed  enlarged  mediastinal 
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glands.  She  was  placed  under  active  treatment,  which 
was  continued  for  nine  months,  at  the  end  of  which  time 
she  seemed  to  be  well  excepting  for  the  atrophy  and  p«dsy 
of  the  left  arm,  from  which  she  never  recovered.  After 
this  she  was  seen  at  intervab  during  the  following  five 
drears,  at  the  end  of  which  time  she  died  from  intestinal 
disturbances,  which  may  or  may  not  have  been  a  part  of 
the  primary  disease.  No  autopsy  was  permitted,  but  the 
patient's  symptoms  were  chiefly  diarrhoea  and  exhaustion. 

In  this  case  we  had  to  do  with  the  extensive  re- 
currences and  metastases  which  extended  even 
into  the  mediastinum;  yet  through  the  action  of 
the  ra3rs  this  patient  was  kept  alive,  and  fairly 
comfortable,  during  a  period  of  seven  years,  dur- 
ing which  time  she  made  several  trips  across  the 
continent,  traveled  extensively  through  Eu- 
rope, and  was  able  to  carry  on  her  usual  duties. 
The  palpable  evidence  of  the  disease  had  disap- 
peared. The  palsy  and  atrophy  of  the  muscles, 
following  the  neuritis,  caused  by  the  pressure  of 
the  glands,  did  not  disappear,  excepting  after  the 
first  attack. 

Case  2.  Mrs.  S.,  age  45,  was  referred  to  me  by  Dr. 
Chas.  Johnson  of  Charleston,  South  Carolina,  October  9, 
1902.  She  had  had  her  left  breast  amputated  two  years 
previously.  During  six  months  she  had  been  suffering 
from  a  recurrence  in  the  scar,  one  and  a  half  inches  in 
diameter,  firmly  adherent,  tender  and  painful.  Active 
treatment  was  continued  during  two  years,  during  which  a 
mild  dermatitis  had  been  produced  several  times,  but 
which  resulted  in  a  complete  disappearance  of  all  evidence 
of  the  disease.  Treatment  was  then  interrupted,  and  two 
years  later  the  patient  returned  with  a  secondary  degen- 
eration of  the  skin,  resulting  from  the  radio-dermatitis. 
This  area  then  covered  about  one  inch  in  diameter.  It  was 
excised  and  examined  microscopically,  but  not  found  malig- 
nant. She  is  still  living,  and  apparently  well  to-day,  eleven 
years  after  beginning  the  treatment  for  the  recurrence. 

In  this  case  the  treatment  of  the  rontgen  rays, 
given  even  during  the  early  days  when  technique 
was  poorly  developed,  resulted  in  an  apparent 
cure,  which  has  lasted  during  a  period  of  approxi- 
mately eleven  years.  The  secondary  degenera- 
tion, resulting  from  a  dermatitis,  coiUd  probably 
be  avoided  by  present  day  technique. 

Case  3.  Mrs.  C,  age  42,  was  referred  for  treatment  by 
Dr.  Wm.  L.  Rodman,  July  22, 1903.  She  had  been  operat- 
ed upon  for  carcinoma  of  the  breast  six  months  previously, 
and  was  then  suffering  from  recurrence  in  the  wound,  an 
adherent  nodular  mass  in  the  axilla,  with  severe  pains 
radiating  down  the  arm.  She  was  treated  actively  twice 
a  week,  for  ten  months,  at  the  end  of  whidi  time  ^e 
seemed  to  be  well,  and  was  still  well  April  i,  1909,  when 
last  heard  from.  She  received  in  all  fifty-five  treatments. 
All  evidence  of  the  disease  disappeared,  and  the  patient 
seemed  quite  well. 

Case  4.  Mrs.  J.  F.,  age  46,  was  referred  for  treatment 
on  May  11,  191 1,  by  Dr.  R.  D.  Newton.  She  had  had  a 
complete  operation  for  advanced  carcinoma  of  the  left 
breast  in  September,  1910.  She  had  noticed  nodules  form- 
ing in  the  operative  field,  beginning  about  three  months 
before  coming  to  me.  At  her  first  visit  I  found  an  exten- 
sive, nodular  infiltration  of  the  entire  operative  field;  hard. 


adherent  glands  in  the  supraclavicular  region;  swelling 
of  the  left  arm;  a  general  infiltration  of  the  subcutaneous 
tissue  below  the  axilla,  and  some  infiltration  of  the  opposite 
breast.  It  was  looked  upon  by  myself  and  everyone  as  a 
hopeless  case,  but  a  most  remarkable  result  followed.  At 
the  end  of  48  hours,  following  two  full  dose  treatments,  the 
diseased  tissue  had  been  reduced  to  one-half.  This  reduc- 
tion affected  even  areas  that  had  not  been  directly  exposed 
to  the  ra3rs.  Under  active  daily  treatment,  the  disease 
progressively  disappeared,  until  no  evidence  of  the  disease 
could  be  detected.  She  was  shown  before  the  surgeons  at 
the  Clinical  Congress  in  November,  191 1,  at  whidi  time, 
to  all  outward  appearances,  she  seemed  to  be  well. 

Apparently  the  rough  handling  that  she  got  over  the 
tissues  at  this  time  seemed  to  excite  the  disease,  for  follow- 
ing  this  demonstration  the  disease  began  to  grow,  spread 
rapidly,  and  was  very  little  influenced  by  treatment.  Hiis 
case  is  very  instructive.  The  fact  that  extensive  subcuta- 
neous infiltration  of  metastatic  carcinoma  should  show  a 
reduction  to  one-half  at  the  end  of  48  hours  from  the  time 
treatment  was  begun  would  suggest  that  in  some  way  in 
this  case  antibodies  were  produced  which  assisted  in  the 
removal  of  the  disease,  for  diseased  tissue  was  affected  even 
in  areas  that  were  not  directly  treated. 

The  fact  that  the  disease  continued  to  disap- 
pear until  none  of  it  could  be  palpated  and  the 
patient  seemed  to  be  physically  well,  would  seem 
to  indicate  that  this  change  was  brought  about 
through  the  action  of  the  rays,  and  careful  obser- 
vation of  such  results  may  point  the  way  to  a 
more  ideal  treatment  of  the  disease.  It  teaches 
us  that  even  hopeless  cases  will  sometimes  re- 
spond to  treatment.  It  teaches  also  that  rough 
palpation  should  be  avoided  in  the  areas  previ- 
ously involved. 

Case  5.  A  similar  case,  and  the  most  extensive  car- 
cinoma that  I  have  ever  seen,  was  that  in  a  woman,  age  48, 
who  was  referred  to  me  by  Dr.  Radcliffe  Cheston,  Decem- 
ber 28,  191 1.  She  had  been  operated  upon  for  carcinoma 
of  the  left  breast  in  September,  1910.  When  I  first  saw 
her,  she  was  bedfast,  and  had  an  open  ulcer  the  size  of  her 
hand  over  the  operative  field,  with  general  infiltration  of  the 
subcutaneous  tissue,  extending  into  the  left  axilla,  up  to  the 
clavicles,  across  the  sternum,  and  involving  the  opposite 
breast,  which  was  one  large  mass  of  carcinoma,  extending 
up  to  the  clavicle  on  the  right  side,  and  into  the  axilla  of  the 
right  side.  Nodules  extended  down  below  the  costal  bor- 
der on  both  sides.  The  patient  suffered  from  severe  pain 
and  weakness. 

Under  active  treatment  during  five  months,  the  ulcer 
healed,  all  the  infiltration  of  the  subcutaneous  tissue  dis- 
appeared, and  the  right  breast  was  reduced  to  about  one- 
third  of  its  original  size.  This,  however,  was  still  firm  and 
fibrous,  though  not  adherent.  At  this  time  she  was  able 
to  walk,  though  not  strong,  and  was  planning  to  go  away 
for  the  summer.  Apparently  through  some  indiscretion  in 
diet,  she  developed  a  diarrhoea,  resulting  in  a  gaseous 
accumulation  in  the  intestines;  embarrassed  respiration, 
which  was  followed  by  hypostatic  pneumonia,  from  which 
she  died  on  July  31, 191 2;  or,  approximately  seven  months 
after  beginning  treatment,  and  two  months  after  the  out- 
ward evidence  of  the  disease  had  disappeared. 

The  disappearance  of  so  extensive  a  disease 
imder  the  influence  of  the  rays  certainly  proved  a 
most  decided  effect  of  the  treatment.    Whether 
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the  visceral  symptoms  were  secondary  to  the 
original  disease,  or  whether  it  was  an  intercur- 
rent infection,  no  one  will  ever  be  able  to  say 
positively.  No  autopsy  was  permitted.  X-ray 
examination  shortly  before  her  death  showed 
consolidation  of  the  bases  of  the  lungs,  with  new 
involvement  of  the  upper  portion,  and  new 
involvement  of  the  mediastinum.  This  fact 
would  seem  to  indicate  that  her  death  was  not  due 
to  visceral  metastases.  It  would  seem  to  indicate 
that  if  the  disease  had  been  treated  a  year 
earlier,  or  immediately  after  the  operation,  we 
would  surely  have  had  a  right  to  expect  recovery. 

Case  6.  This  case  is  almost  identical  with  the  previous 
case,  and  serves  as  an  illustration  of  another  very  extensive 
carcinoma  en  cuirasse.  This  patient,  Mrs.  B.,  age  40,  was 
referred  by  Dr.  Isaac  Leopold,  June  13,  191 1.  Five  years 
previously  she  had  her  left  breast  amputated  by  Dr. 
£dward  Martin,  and  two  years  previously  he  removed  a 
growth  from  beneath  the  right  breast.  During  six  months 
an  extensive  recurrence  had  developed,  and  when  she 
was  brought  for  treatment,  the  entire  left  side  of  the  chest, 
extending  back  to  the  posterior  axillary  line,  and  extending 
across  the  sternum,  involving  the  entire  right  breast,  and 
extending  into  the  right  axilla,  was  one  carcinomatous  in- 
filtration, with  outlying  nodules,  and  with  small  shining 
nodules  in  the  surface  of  the  skin.  Daily  X-ray  treatments 
were  given,  and  the  disease  was  attacked  from  all  sides. 
In  six  months  the  disease  had  disappeared  from  the  anterior 
surface  of  the  chest,  but  there  was  an  extension  through  the 
lymphatics  of  the  subcutaneous  tissues  on  the  left  side, 
extending  to  the  spinal  column,  covering  an  area  about  five 
inches  broad.  Treatment  was  begun  on  this  on  December 
1 2, 191 1 ,  and  in  six  weeks  the  disease  had  disappeared  from 
the  back.  She  was  then  kept  under  treatment  at  intervals 
until  March  19, 1913,  when  treatment  was  interrupted  for  a 
time,  and  she  developed  a  pleuritic  effusion  on  the  left  side. 
This  filled  the  chest,  and  was  later  withdrawn,  and  the 
pleural  cavity  infiltrated  with  oxygen.  A  rontgen  examina- 
tion was  then  made,  and  no  evidence  of  mediastinal  or  pul- 
monary metastasis  could  be  found.  This  fluid  has  recurred 
several  times  in  the  chest,  and  we  are  uncertain  as  to  wheth- 
er this  is  due  to  a  malignant  infiltration,  or  not. 

One  would  think  that  the  rontgen  examination 
would  have  shown  some  evidence  of  the  disease, 
if  this  could  have  been  the  cause.  We  are  at 
least  certain  that  a  very  extensive  carcinomatous 
infiltration  of  the  subcutaneous  tissues,  involving 
the  greater  portion  of  the  chest,  completely  disap- 
peared, making  the  patient  comfortable,  and 
enabling  her  to  live  at  least  two  years  longer  than 
she  would  have  otherwise.  The  outcome  at  pres- 
ent cannot  be  predicted. 

Case  7.  Mrs.  B.,  age  56,  referred  by  Dr.  John  B.  Dea- 
ver,  December  i,  1910,  had  an  operation  for  removal  of  the 
breast  three  months  previously.  At  the  time  of  beginning 
treatment  there  was  distinct  evidence  of  recurrence  in  the 
axilla  and  supraclavicular  region.  Under  active  treat- 
ment by  the  rays,  there  was  some  reduction  in  the  disease, 
but  on  April  nth.  Dr.  Deaver  still  found  deep  axillary  and 
infraclavicular  disease.  This  was  associated  with  swell- 
ing of  the  arm,  and  pain.  Treatment  was  continued  until 
September  i,  191 1,  when  all  evidence  of  the  disease  had 


disappeared.  She  then  developed  an  exfoliated  dermatitis, 
involving  both  the  skin  and  mucous  membrane  over  the 
entire  body.  Since  then  she  has  remained  perfectly  well, 
the  time  now  being  two  years  and  nine  months  since  beg^- 
ning  treatment  for  deep  recurrence.  Her  attending  physi- 
cian believed  that  she  also  had  mediastinal  involvement  at 
the  beginning  of  treatment.  To-day  she  seems  to  be  per- 
fectiy  well. 

Case  8.  Miss  H.,  aged  45  years,  referred  to  me  by 
Dr.  William  Martin,  October  5,  191 1.  She  had  noticed  a 
tumor  in  her  right  breast  several  months,  whidh  she 
thought  followed  a  bruise  (walking  into  a  rail).  A  sister 
had  died  from  a  carcinoma  of  the  uterus  about  a  year 
previously.  Examination  ^ow^  a  tiunor  in  the  right 
breast  about  half  the  size  of  a  hen's  egg,  a  small  palpable 
gland  in  the  axilla,  and  a  barely  palpable  gland  in  die  right 
supraclavicular  region.  In  the  upper  and  outer  quadrant 
of  the  left  breast  a  tumor  about  the  size  of  a  pigeon's  egg 
was  palpable.  She  had  signs  of  osteo-arthritis  in  the  cer- 
vical and  upper  dorsal  spine.  She  had  a  pol3q>us  on  the 
cervix  of  the  uterus. 

There  was  some  doubt  in  the  diagnosis,  therefore  I  re- 
ferred her  to  Dr.  M.  P.  Warmuth,  who  amputated  the  right 
breast,  cleared  the  axilla,  and  removed  the  small  gland  from 
the  right  supraclavicular  region  and  a  polypus  from  the 
uterus.  Microscopical  examination  by  Dr.  Henry  S. 
Wieder  showed  distinct  scirrhous  carcinoma. 

Within  two  weeks  after  the  operation,  she  had  the 
excruciating  pains  of  carcinoma,  and  within  a  month  the 
entire  operative  area  was  indurated  and  showed  distinct 
recurrence  in  the  wound,  the  axilla,  and  the  supraclavic- 
ular region,  recognized  by  Dr.  Warmuth  and  myself.  At 
the  same  time  the  tumor  in  the  left  breast  increased  in  size 
to  that  of  a  fist;  and  with  enlarged  glands  in  the  axilla. 

Very  active  daily  treatment  was  given  to  the  recurrence 
on  the  right  side  until  a  slight  dermatitis  appeared,  then 
treatment  was  given  to  the  left  breast  —  which  was  dearly 
inoperable,  under  these  conditions  —  and  each  side  was 
treated  in  turn  until  all  evidence  of  the  recurrence  had 
disappeared  from  the  right  side,  and  until  the  left  inoper- 
ative breast  had  become  soft  and  all  parts  freely  movable. 
On  the  two  sides  she  had  had  in  all  one  hundred  and  eighty- 
six  applications  of  the  rays.  At  the  end  of  nine  months 
no  distinct  evidence  of  the  disease  could  be  recognized. 
She  had  returned  to  her  usual  afifairs  of  life,  was  taking 
gymnastic  exercises,  and  had  been  quite  well  since.  Dur- 
ing the  early  part  of  January,  19 13,  she  bruised  the  left 
breast;  the  skin  which  had  been  damaged  by  the  rays 
became  eroded  and  painful.  I  then  referred  her  to  Dr. 
Warmuth  for  excision  of  the  breast.  The  axilla  was  not 
opened,  because  we  believed  the  rays  had  sealed  this 
glandular  area.  Pathological  study  by  Dr.  Eugene  Case, 
confirmed  by  Dr.  Joseph  McFarland,  showed  no  evidence 
of  malignant  dise-'^oe  anywhere,  but  showed  pigmentation 
and  necrosis  of  the  skin  and  chronic  diffuse  fibrosis  of  the 
breast. 

The  results  in  this  patient  seem  to  be  most 
striking  and  indisputable.  The  carcinoma  of  the 
right  breast,  with  metastasis,  was  thoroughly 
removed,  and  upon  microscopical  examination 
proved  to  be  an  undoubted  case  of  malignant 
disease.  The  disease  recurred  at  once,  and  no 
one  doubted  the  recurrence.  All  this  recurrence 
disappeared  under  the  action  of  the  rays.  The 
disease  in  the  left  breast  increased  rapidly  after 
amputation  of  the  right.     No  one  doubted  its 
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malignant  character.  Under  the  action  of  the 
rays,  the  clinical  signs  of  the  disease  disappeared, 
and  subsequent  amputation  of  the  breast  showed 
neither  microscopic  nor  macroscopic  carcinoma. 

Case  9.  Mrs,  W.,  age  35,  referred  by  Dr.  E.  B.  Rogers. 
The  patient  had  had  her  right  breast  amputated  on  account 
of  carcinoma  in  May,  1908.  At  the  time  of  beginning  X- 
ray  treatment  there  was  induration  of  the  tissues  in  the 
upper  portion  of  the  scar,  and  extending  into  the  axilla, 
with  enlarged,  hard,  adherent  glands  in  the  right  supra- 
clavicular region. 

The  patient  was  treated  three  times  a  week,  and  at  the 
end  of  six  months  all  evidence  of  recurrence  and  metastasis 
had  disappeared.  She  remained  well  until  April  27, 191  t, 
when  a  timior  developed  in  the  left  breast.  Both  sides 
were  then  treated  actively  again,  and  she  has  remained  well 
to  date,  which  is  nearly  five  years  since  beginning  treat- 
ment for  metastasis  and  recurrence. 

Case  10.  Mrs.  £.,  age  50,  was  referred  to  me  by  Dr. 
J<^in  B.  Deaver  on  December  31,  1908.  She  had  been 
operated  upon  for  carcinoma  of  the  left  breast  on  Novem- 
ber 17,  1908.  She  was  given  post-operative  treatment, 
and  remained  well  until  May  24,  1909,  when  a  small 
nodule  developed  in  the  upper  portion  of  the  scar.  Dr. 
Deaver,  who  examined  this,  believed  it  to  be  malignant, 
and  advised  excision.  Active  treatment  was  applied  by 
the  rays  to  this  nodide,  and  when  she  was  taken  to  the 
hospital  three  weeks  later  Dr.  Deaver  could  not  find  the 
nodule,  and  refused  to  operate.  She  has  remained  well  to 
date,  which  is  nearly  five  years. 

Case  ii.  Miss  H.,  age  50,  was  referred  by  Dr.  John  B. 
Deaver,  November  2, 191 2.  She  had  been  operated  upon 
f<»-  carcinoma  of  the  breast  by  Dr.  Deaver  in  Jime,  191 1. 
She  noticed  a  recurrence  in  September,  191 2.  When  first 
seen  by  me  there  was  a  tumor  the  size  of  half  a  hen's  egg, 
at  the  middle  of  the  scar,  firmly  adherent  to  the  ribs,  and 
Dr.  Deaver  considered  her  inoperable.  Under  X-ray 
treatment  this  has  completely  disappeared;  she  has  re- 
gained perfect  health,  and  so  far  as  we  can  tell  she  is  well. 

Case  12.  Mrs.  D.,  age  65,  was  referred  for  treatment 
by  Dr.  J.  W.  Schafifer.  She  had  had  an  attempted  removal 
of  carcinoma  by  a  caustic.  When  this  was  unsuccessful 
she  had  radium  applied,  having  48  hours'  exposure  to 
radium  in  aU.  Nothing  was  done  for  a  year,  during  which 
time  the  recurrence  developed  in  the  breast,  in  the  axilla 
fold,  and  in  the  supraclavicular  region.  When  applying 
for  treatment  by  X-ray  she  had  a  mass  in  the  left  axilla 
one-half  the  size  of  her  hand,  firmly  adherent,  hard  and 
painful.  Under  X-ray  treatment  this  has  completely  dis- 
appeared, and  to  all  outward  appearances  she  is  well. 

Case  13.  Mrs.  E.,  aged  49  years,  was  referred  to  me  by 
the  Rev.  Russell  H.  Conwell,  July  27, 1908.  She  had  been 
operated  upon  for  carcinoma  of  the  left  breast  five  years 
before,  at  one  of  the  leading  hospitals.  At  that  time  the 
tumor  was  said  to  be  the  size  of  a  walnut,  and  was  excised. 
Recurrence  developed  within  two  years.  When  she  came 
to  me  the  tumor  tissue  involved  the  entire  mammary 
region,  with  axillary  and  supraclavicular  involvement. 
Ilie  mass  was  so  large  that  it  left  the  impression  on  my 
mind  of  an  extensive  primary  growth.  It  was  a  hard, 
painful,  adherent  nodular  mass,  ulcerated  at  several  places. 
It  was  so  far  advanced  that  I  wrote  to  Doctor  Conwell  that 
I  believed  nothing  would  be  accomplished.  In  the  absence 
of  any  other  hope,  I  treated  her  with  the  rays. 

In  a  month  the  mass  of  tiunor  tissue  was  reduced  to 
half,  and  the  ulcers  were  healing.  In  two  months  it  was 
reduced  to  a  third,  the  ulcers  were  healed,  and  in  three 


months  no  tumor  could  be  palpated.  There  remained, 
however,  a  puckered  central  scarlike  mass  of  tissue,  about 
one-half  inch  in  diameter,  which  was  freely  movable,  and 
which  was  not  painful.  I  believed  there  was  no  malignant 
tissue  present,  but  I  feared  that  later  this  mass  would 
undergo  degeneration  and  accordingly  referred  her  to  Dr. 
W.  Wayne  Babcock  for  operation,  January  18, 1909. 

I  believed  that  only  a  local  excision  was  necessary,  but 
Dr.  Babcock  did  a  complete  operation.  Pathological 
examination  of  the  si>ecimen  by  Dr.  Duncan  showed 
some  evidence  of  malignant  disease.  She  was  sent  back  to 
me  in  six  weeks,  when  both  Dr.  Babcock  and  I  felt  a 
hard  nodule  in  the  supraclavicular  region,  about  the  size  of 
a  pea.  This  was  reduced  imder  treatment  to  one-eighth  of 
an  inch,  and  has  since  remained  stationary.  About  a  year 
ago  a  hard  nodule  one-half  inch  in  diameter  was  discovered 
in  the  right  axilla.  This  has  decreased  in  size,  but  has 
never  disappeared.  At  first  the  patient  was  treated  daily, 
then  less  often,  and  during  the  past  three  years  she  has 
been  seen  once  a  month  for  the  purpose  of  keeping  her 
under  observation.  In  the  four  and  a  half  years  ^e  has 
had  seventy-six  applications  of  the  rays.  The  left  mam- 
mary area  shows  marked  telangiectases. 

This  woman  was  clearly  inoperable  when  referred  to  me 
for  treatment  because  of  the  extent  of  the  disease,  and 
seemed  hopeless  even  in  my  estimation.  The  disease  had 
practically  disappeared  in  three  months.  The  puckered 
scar  was  then  removed.  Her  general  health  improved 
immediately,  and  during  three  and  one-half  years  &e  has 
felt  and  looked  perfectly  well.  The  fact  that  the  disease 
was  rectirrent  and  metastatic  makes  the  result  all  the  more 
convincing. 

Case  14.  Mrs.  T.,  aged  38  years,  referred  to  me  by 
Dr.  Samuel  Johnston  and  Dr.  Ernest  Laplace,  January  8, 
1909.  Tumors  had  been  noticed  in  her  breasts  eight  years 
previously.  They  gradually  increased  in  size  and  second- 
ary nodules  developed  under  the  anterior  axillary  fold. 

At  the  beginning  of  treatment  there  was  a  mass,  one  and 
a  half  inches  in  diameter,  in  the  lower  outer  quadrant  of 
the  left  breast,  and  one  two  and  a  half  inches  in  diameter  in 
the  upper  and  outer  quadrant,  with  a  small  nodule  under 
the  anterior  axillary  fold.  Both  were  hard,  nodular  and 
adherent.  There  was  a  similar  tumor  in  the  right  breast, 
one  and  a  half  inches  in  diameter,  in  the  lower  inner  quad- 
rant. She  was  considered  inoperable  because  of  the  extent 
of  the  disease.  She  was  treated  three  times  a  week  at 
first.  During  the  past  three  years  she  had  been  seen  once 
or  twice  a  month,  partially  for  treatment  and  partially  for 
observation.  In  ail  she  had  been  treated  one  hundred  and 
fourteen  times.  The  tumors  were  reduced  to  a  fibrous 
mass  about  one-half  inch  in  diameter,  freely  movable,  and 
not  tender.  Her  general  health  had  at  no  time  been  inter- 
fered with,  and  in  general  appearance  she  looked  perfectly 
well. 

The  treatment  was  carried  to  the  point  of  producing  an 
erythema,  several  times,  and  as  a  result  the  skin  was 
atrophic  and  showed  a  niunber  of  telangiectases.  This 
patient  was  living  and  symptomatically  well,  over  four 
years  after  she  was  referred  with  carcinoma  of  both  breasts 
with  metastasis.  She  had  suffered  no  inconvenience 
except  that  of  coming  for  treatment. 

Case  15.  Miss  G.,  aged  37  years,  was  referred  to  me 
by  Dr.  John  B.  Deaver,  July  14,  191 1.  A  carcinoma 
had  been  growing  in  the  right  breast  over  three  years.  In 
•September,  1910,  she  was  taken  to  Dr.  Deaver  by  Dr. 
George  Miller,  for  operation,  but  at  that  time  the  disease 
had  advanced  so  far  that  Dr.  Deaver  considered  opera- 
tion inadvisable.  Ten  months  later,  when  the  carcinoma 
had  become  an  ulcerating  mass,  she  was  taken  to  Dr. 
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Deaver  again,  at  which  time  he  referred  her  to  me.  She 
then  had  an  ulcerating  tumor  about  four  inches  in  diameter, 
adherent  to  skin  and  ribs,  with  several  small  metastatic 
nodules  about  the  tumor.  There  were  enlarged  glands  in 
the  axilla  and  the  supraclavicular  region.  She  suffered 
from  severe  pains. 

Under  treatment  the  ulcer  gradually  healed,  the  tumor 
tissue  disappeared,  and  even  the  scar  tissue  became  mov- 
able upon  the  chest  wall.  There  was  no  definite  evidence 
of  disease  in  this  area  for  about  a  year.  (In  these  patients, 
it  is  difficult  to  decide  just  when  the  disease  has  all  dis- 
appeared.) 

About  May  i,  191 2,  a  tumor  developed  in  the  upper  and 
outer  quadrant  of  the  left  breast.  She  was  sent  to  Dr. 
Deaver,  May  18,  191 2,  to  have  him  see  the  result  in  the 
right  breast,  and  to  confirm  the  diagnosis  of  carcinoma  in 
the  left  breast.  The  tumor  in  the  left  breast  had  nearly 
disappeared,  and  in  its  place  was  some  increased  firmness, 
whidi,  I  believed,  was  due  to  fibrous  tissue.  She  had  two 
himdred  and  six  applications  of  the  rays  in  all,  counting 
both  sides. 

During  all  this  treatment  she  improved  in  general  health; 
pains  were  relieved;  and  she  increased  in  weight  and 
strength.  There  were,  of  course,  some  atrophy  and 
telangiectases  of  the  skin  on  the  right  side.  After  two  or 
three  years,  this  is  likely  to  degenerate  and  become  ne- 
crotic. If  so,  and  there  is  no  carcinoma  present,  excision 
and  skin  grafting  should  be  done.^ 

This  patient  was  dearly  inoperable  because  of 
the  extent  of  the  disease.  The  disappearance  of 
this  advanced  disease  in  the  right  breast  under 
the  action  of  the  rays  gave  encouragement  toward 
further  effort,  when  signs  of  carcinoma  developed 
in  the  opposite  breast  nearly  a  year  later.  The 
relief  of  the  symptoms  in  the  second  breast 
shows  that  good  results  may  at  times  be  obtained 
even  in  a  patient  with  a  pronouced  constitutional 
tendency. 

TECHNIQUE 

The  technique  of  the  application  of  the  ront- 
gen  rays  in  my  experience  in  the  treatment  of  the 
metastatic  and  recurrent  carcinoma,  upon  which 
this  paper  is  based,  has,  of  course,  passed  through 
the  various  stages  of  the  development  of  ront- 
gen  therapeutic  technique,  from  the  very  small 
and  superficial  doses,  often  repeated  and  unal- 
tered, to  the  present  larger  doses  of  filtered  rays, 
applied  less  frequently,  but  more  thoroughly,  and 
from  as  many  directions  as  possible.  Therefore, 
as  would  be  expected,  good  results  are  more  fre- 
quent at  present  than  formerly. 

1.  A  thorough  examination  of  the  patient  is 
necessary  to  determine  the  extent  of  the  disease. 
This  will  require  careful  inspection  and  palpation 
of  the  entire  chest  and  glandular  regions,  and  gen- 
erally a  rontgen  examination  of  the  chest. 

2.  Having  determined  the  extent  of  the  dis- 
ease, the  skin  is  divided  into  as  many  areas  as 

*■  Cases  8,  x^,  14.  and  15  have  been  previously  referred  to  in  a 
report  upon  "Inoperable  Carcinoma  of  the  Breast."  N.  Y.  M.  J., 
X913,  April  36. 


possible,  through  which  the  rays  may  be  directed 
to  the  deepest  area  of  disease.  This  division 
should  not  be  so  much  subdivided  as  to  waste 
energy.  Generally  I  apply  the  rays  from  four  or 
five  different  directions,  the  anterior  axillary  and 
mammary,  the  posterior  axillary  and  scapular, 
the  axillary  and  the  supraclavicular.  In  this 
way  the  deeper  portions  of  the  disease,  especially 
the  mediastinal  glands,  are  reached  by  each 
application.  The  areas  of  skin  not  directly  ex- 
posed should  be  protected  by  layers  of  lead  foil,  or 
some  opaque  material. 

3.  The  exposed  skin  should  be  protected  by 
filters.  For  this  I  originally  depended  upon 
leather,  one-eighth  of  an  inch  thick  (first  rec- 
ommended by  me  before  the  American  Rontgen 
Ray  Society,  September,  1905),  which  I  foimd 
gave  considerable  protection.  To  this  I  now  add 
from  one  to  four  millimeters  of  alumimmi.  These 
filters  are  placed  about  one-half  inch  from  the 
surface  of  the  tube,  and  between  the  tube  and  the 
patient.  In  this  way  the  filters  never  touch  the 
patient  and  are  never  soiled.  In  my  apparatus 
they  occupy  the  top  of  the  diaphragm  of  the  pro- 
tected tube  holder. 

4.  The  quality  of  rays  should  be  sufficiently 
penetrating  to  carry  a  good  proportion  to  the 
deepest  part  of  the  disease,  and  should  be  from 
6  to  8  as  measured  by  the  Benoist  scale.  Great 
difficulty  is  usually  encountered  in  keeping  the 
rays  emitted  by  the  tube  of  a  uniform  quality. 
For  this,  I  have  found  the  water-cooled  tubes  most 
efficient,  when  kept  uniformly  cooled  by  a  con- 
stant stream  of  water  flowing  through  the  cooling 
chamber. 

5.  The  dose  should  be  carefully  measured  an4 
the  erythema  limit  should  not  be  exceeded.  For 
this  purpose  the  Saboiu-and  pastilles  have  served 
me  best.  The  treatment  should  be  carried  to  this 
limit  as  quickly  as  possible  in  each  area.  After 
the  erythema  dose  has  been  gone  over,  any  par- 
ticular area  treatment  should  not  be  repeated  at 
this  point  for  at  least  two  weeks.  The  interval 
during  which  one  should  wait  will  have  to  be  in- 
creased with  each  repetition. 

CONCLUSIONS 

I  have  selected  for  study  the  above  fifteen  cases 
because  they  were  rather  striking  examples  of 
what  can  be  at  times  accomplished,  and  it  would 
seem  to  me  that  we  can  draw  the  following  con- 
clusions: 

I.  That  the  application  of  the  rontgen  rays 
will  at  times  cause  a  disappearance  of  both  small 
and  extensive  areas  of  both  recurrent  and  meta- 
static carcinoma. 
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2.  (That  the  disease  can  at  times  be  made  to 
disapx)ear  when  it  covers  the  greater  portion  of 
the  chest. 

3.  In  at  least  one  case  there  seemed  to  be  pro- 
duced some  constitutional  condition  which  led 
to  the  rapid  disappearance  of  carcinomatous 
tissue  that  had  not  even  been  exposed  to  the 
ravs. 

4.  The  additional  administration  of  thyroid 
extract  in  small  doses  seems  to  aid  materially  in 
the  cure  of  the  disease. 


5.  The  disease  should  be  treated  as  actively 
and  with  as  large  doses  as  circiunstances  wiU  per- 
mit, using  every  possible  means  for  the  protection 
of  the  skin. 

6.  Since  the  above  cases  prove  that  extensive 
recurrent  malignant  disease  can  be  made  to  dis- 
appear, the  best  time  to  treat  with  the  rays  is 
immediately  after  operation  when  least  disease  is 
present.  This  post-operative  treatment  should 
be  thorough  and  given  with  the  same  care  that 
would  be  used  with  palpable  disease. 


HiEMOSTASIS   IN   CRANIAL    SURGERY 

By  L.  H.  LANDON,  M.  D.,  Philadelphia 

Assistant  Surgeon  to  Univertity  Hospital 


NO  single  factor  in  the  technique  of  neuro- 
logical siu^ery,  particularly  that  involved 
in  exposing  the  brain,  is  more  important 
than  the  proper  and  efficient  control  of  haemor- 
rhage. The  extreme  and  peculiarly  constituted 
vascularity  of  the  scalp,  the  presence  of  the 
emissary  venous  sinuses  varying  in  their  size  and 
position,  the  large  vascular  lacunae  in  the  diploe, 
the  vessels  entering  the  skull  through  their  bony 
canals  for  the  supply  of  internal  structures,  and 
lastly  the  delicate  and  intricate  network  of  vessels 
incorporated  in  the  meninges,  all  present  varying 
and  trying  problems  to  ^e  surgeon  and  are  a 
source  of  constant  danger  to  the  patient. 

Unless  the  armamentarium  of  the  surgeon  con- 
tains the  proper  mechanical  agents  and  unless  he 
has  the  experience  and  judgment  to  cope  with 
this  troublesome  phase,  the  often  alarmingly 
profuse  haemorrhage  will  be  a  constant  source  of 
annoyance  during  the  operation  and  a  menace  to 
the  life  of  the  patient,  for  whom  the  prognosis 
would  otherwise  be  good. 

It  is  the  purpose  of  this  paper  to  review  those 
measures  which  have  been  found  most  efficacious 
by  those  having  the  largest  experience  in  cranial 
work  and  to  describe  the  tourniquet  which  I 
devised  and  had  made  for  the  use  of  Dr.  Charles 
H.  Frazier,  in  his  service  at  the  University  Hos- 
pital. 

The  exceedingly  free  blood  supply  of  the  scalp 
renders  control  of  haemorrhage  much  more 
difficult  than  elsewhere  on  the  body  surface. 
This  is  due  not  only  to  their  number  and  free 
anastomosis  but  to  the  peculiar  anatomical 
arrangement  of  the  blood-vessels  in  the  tissues. 
Five  large  trunks  enter  the  scalp  on  each  side,  the 


frontal  and  supra-orbital  in  front,  the  superficial 
temporal  and  posterior  auricular  laterally,  while 
posteriorly,  the  large  occipital  artery  approaches 
between  the  borders  of  the  stemomastoid  and 
trapezius  muscles.  These  vessels  break  up  into 
an  enormous  niunber  of  branches  which  anasto- 
mose with  one  another  and  with  their  fellows  of 
the  opposite  side  in  a  remarkable  manner. 

The  venous  return  is  even  more  complicated,  as 
the  free  commimication  between  the  veins  and  the 
diploic  circulation  renders  haemorrhage  from  this 
source  quite  as  profuse  and  difficult  to  control  as 
that  from  the  arterial  side. 

The  skin  of  the  scalp  is  one  of  the  densest  in  the 
body.  In  its  deeper  layers  and  in  the  tough  un- 
yielding fascia  which  binds  it  to  the  aponeurotic 
layer  beneath,  is  the  major  portion  of  the  blood- 
vessels. The  tough  surrounding  tissue  not  only 
prevents  contraction  and  retraction  of  their  cut 
ends,  but  makes  grasping  the  severed  vessels  with 
ordinary  haemostats  and  ligation  usually  impos- 
sible. 

The  vascularity  of  the  other  layers  of  the  scalp 
is  very  meager  and  presents  no  difficulty  in  its 
control. 

Control  of  the  superficial  hemorrhage:  This  is 
a  much  simpler  matter  in  those  operations  on  the 
vault  than  in  those  at  or  near  the  base  of  the  skull. 
Among  the  latter  may  be  mentioned  operations 
for  exposure  of  the  gasserian  ganglion,  subtem- 
poral decompression,  the  MacArthur-Frazier 
route  to  the  pituitary,  and  exposure  of  the 
cerebellum. 

The  posture  of  the  patient  has  a  distinct  effect 
upon  the  freedom  of  the  haemorrhage.  The  semi- 
sitting posture  at  an  angle  from  45°  to  60°  is  not 
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only  a  definite  controlling  factor  in  the  bleeding 
but  offers  the  most  advantageous  position  for  the 
convenience  of  the  surgeon  in  exposing  the  deeper 
structures.  This  position  can  always  be  obtained 
except  in  those  procedures  on  the  posterior  fossa 
where  the  patient  must  be  placed  face  downward. 
Here  a  specially  constructed  table  which  will  allow 
elevation  of  the  head  without  displacement  of  the 
field  of  operation  to  an  inconvenient  height  is  of 
advantage.  Of  course,  with  the  patients  in  these 
positions,  a  constant  record  of  blood  pressure  is 
essential.  If  this  falls  to  a  dangerous  level,  the 
more  nearly  horizontal  position  is  immediately 
assumed.  It  is  always  interesting  to  note  the 
almost  immediate  effect  this  change  in  position 
has  upon  the  venous  bleeding  from  the  wound. 

The  state  of  and  the  nicety  in  the  administra- 
tion of  the  anaesthetic  will  also  greatly  aid  or  de- 
lay the  surgeon  in  the  control  of  bleeding.  A 
half-anaesthetized,  cyanotic  patient  or  one  whose 
respiratory  passages  are  constantly  filled  with 
mucus  is  always  a  menace;  the  resulting  intense 
congestion  of  the  veins  often  causing  furious 
haemorrhage.  The  use  of  the  intratracheal  or 
the  intrapharyngeal  insufflation  methods  of 
anaesthesia  has  greatly  facilitated  the  nicety  and 
the  uniformity  with  which  the  patient  is  kept 
under  the  influence  of  ether. 

The  most  convenient  means  of  controlling  scalp 
haemorrhage  in  those  operations  where  it  is  appli- 
cable, i.e.,  those  on  the  vault,  not  at  or  near  the 
base,  is  some  form  of  encircling  tourniquet. 
There  have  been  many  devices  for  this  purpose: 
rubber  tubing,  a  modified  Petit's  tourniquet, 
and  pneumatic  tube  incased  in  metal  jackets  on 
the  outside,  by  the  inflation  of  which  tiie  desired 
pressure  could  be  obtained.  They  are,  however, 
all  more  or  less  cumbersome,  difficult  to  apply, 
maintain  in  position  and  remove,  while  the  pres- 
ence of  rubber  in  their  construction  renders  them 
very  short-lived  when  frequently  sterilized  as  is 
necessary. 

To  overcome  these  disadvantages  and  to  obtain 
an  instrument  consisting  entirely  of  metal,  our 
tourniquet  was  devised.  It  consists  of  a  thin 
flexible  spring-steel  encircling  band,  14  mm.  wide 
and  about  the  thickness  of  the  ordinary  steel  tape 
measure.  It  is  broken  fore  and  aft.  Posteriorly 
there  is  a  sliding  joint  controlled  by  a  strong 
coiled  spring.  This  spring  in  no  wise  meas- 
ures the  amount  of  pressure  exerted  by  the 
band,  as  the  friction  between  the  band  and  the 
gauze  covering  the  head  prevents  slipping  of  the 
tourniquet  and  hence  strain  upon  the  spring 
during  any  safe  constriction.  Its  action,  then,  is 
simply  that  of  a  safety  valve.    Anteriorly  is  the 


self-locking  lever  ratchet  by  which  the  band  is 
tightened  to  any  desired  pressure.  Laterally 
there  are  two  sliding  adjustable  auxiliary  springs 
which  lie  over  the  temporal  fossae  for  added 
pressure  over  and  control  of  the  temporal  arteries. 
There  is  also  a  detachable  and  adjustable  steel 
band  which  passes  from  the  midline  in  front  along 
the  line  of  the  longitudinal  sinus  to  a  like  point 
in  the  rear  and  prevents  displacement  of  the 
tourniquet  downward.  When  the  instrument  is 
properly  applied,  however,  with  adequate  pres- 
sure, the  use  of  this  strap  will  seldom  be  necessary. 

To  apply  the  tourniquet,  the  head  is  covered 
with  three  or  four  layers  of  sterile  dressing  gauze, 
the  band,  previously  sterilized,  is  slipped  over  the 
head  until  it  rests  on  a  line  passing  just  above  the 
ears  from  the  glabella  in  front  to  just  below  the 
inion  behind.  The  temporal  springs  are  now 
slid  to  their  proper  positions  and  the  slack  taken 
up  through  the  sliding  joint  in  front.  The  hook 
of  the  lever  is  now  inserted  into  one  of  the  catches, 
three  or  four  holes  from  the  midline,  and  the  lever 
snapped  shut,  which  draws  the  band  tight.  After 
a  little  experience,  one  can  accurately  estimate 
the  amount  of  constriction  necessary  for  haemo- 
stasis  by  the  force  required  to  shut  the  lever. 

When  it  is  desired  to  remove  the  tourniquet 
the  lever  is  raised,  the  band  springs  open  and 
it  is  lifted  from  the  head.  The  instrument  being 
entirely  of  metal  is  practically  indestructible, 
can  always  be  sterile  and  may  be  readjusted, 
tightened  or  loosened  to  any  desired  pressure  or 
removed  at  any  time  during  the  operation  with 
ease  and  without  fear  of  contamination.  Cau- 
tion should  be  taken  that  this  or  any  other  tourni- 
quet is  applied  with  sufficient  pressure  to  occlude 
all  the  arteries,  else  it  will  be  worse  than  useless  by 
shutting  off  the  venous  return  only,  causing  in- 
tense congestion  and  greatly  increasing  the  haem- 
orrhage. 

There  is  at  least  one  condition  which  also  ren- 
ders the  use  of  a  tourniquet  disadvantageous.  In 
some  cases  of  large  cortical  cerebral  tumors,  the 
normal  communications  between  the  internal 
veins  and  sinuses  of  the  skull  and  those  in  the 
scalp  is  so  greatly  exaggerated  that  occlusion  of 
the  latter  only  increases  the  flow  of  blood  from 
the  scalp  wound.  This  is  particularly  liable  to 
happen  when  the  tumor  is  of  the  very  vascular 
and  malignant  type.  Here  recourse  for  control 
of  haemorrhage  must  be  had  to  digital  pressure 
by  an  assistant  to  either  side  of  the  wound  until 
the  bleeding  points  may  be  caught,  or  better,  the 
edges  of  the  scalp  grasped  by  some  one  of  the 
forms  of  scalp  clamps.  Of  these  clamps  there  are 
many,  but  the  Allis  haemostat  serves  every  pur- 
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pose,  is  quickly  and  easily  applied,  and  there  is 
Dot  the  danger  of  injurious  traumatism  to  the 
tissues  as  with  some  of  the  other  models.  In 
some  of  these  cases  the  loss  of  blood  may  be  so 
great,  even  before  the  dura  is  exposed,  as  to  ne- 
cessitate postponement  of  theoperation  to  a  second 
sitting.  In  some  the  question  of  ligation  of  one 
or  even  both  carotid  arteries  may  be  considered. 
This  is  not  often  necessary,  however,  and  when 
done  should  be  by  means  of  a  temporary  ligature 
or  metal  clamp,  which  should  be  removed  or  partly 
released  upon  the  development  of  any  signs  of 
deficient  cortical  circulation  sufficient  to  cause 
motor  or  sensory  disturbances. 

It  is  seldom  that  a  ligature  need  be  applied  to 
the  scalp  wound :  the  tourniquet  or  the  hiemostats 
are  left  on  until  the  end  of  the  operation,  are  then 
removed  and  the  wound  closed  with  deep  inter- 
rupted sutures  of  silkworm  gut;  the  sutures 
passing  beneath  each  bleeding  point,  when  tied, 
will  usually  sufficiently  control  all  bleeding. 

There  are  many  other  methods  of  controlling 
scalp  hemorrhage,  among  which  may  be  men- 
tioned the  haemostatic  safety  pins  of  Vorschutz, 
Kredel's  haemostatic  sutures,  the  clamps  of  Hud- 
son and  Tate,  and  deep  backstitch  running  sutures 
circumventing  the  wound.    All  are  of  use  in  those 


Fig.  i.  Illustration  showing  proper  position  of  patient; 
lateral  view  of  tourniquet  applied,  adjusuble  headrest, 
and  intraphaiynBeal  method  of  anesthesia.  Note  the 
additional  pressure  over  the  temporal  arteries. 

procedures  not  permitting  the  use  of  the  tourni- 
quet, the  backstitch  especially  in  suboccipital 
craniectomies  where  it  is  run  along  the  line  of  the 
superior  occipital  ridge  from  one  mastoid  process 
to  the  other.  The  suture  is  carried  down  to  the 
bone,  each  stitch  overlapping  theother  about  half, 
and  drawn  sufficiently  tight  to  occlude  the  vessels. 
Control  of  the  deeper  kamorrkage.  The  super- 
ficial bleeding  having  been  controlled,  the  surgeon 
is  ne.xt  met  with  hjemorrhage  from  the  bone. 
This  occurs  from  several  sources,  the  emissary 
veins  and  sinuses  which  may  be  greatly  increased 
in  number  and  size,  the  diploic  veins,  or  from  the 
middle  meningeal  artery  when  the  field  of  opera- 
tion includes  the  sphenoparietal  region.  Bleed- 
ing from  the  emissary  veins  is  seldom  difficult  to 
control,  often  ceases  spontaneously,  or  their 
orifices  are  plugged  with  Horsley's  wax.  Certain 
of  these  channels  should,  however,  be  borne  in 
mind,  when  operating  in  the  occipital  region. 
There  are  usually  two  or  three  large  foramina, 
chief  of  which  is  the  mastoid,  lying  one  and  a  half 
to  three  centimeters  inside  the  mastoid  process,  and 
which  communicate  internally  with  the  lateral  and 
sigmoid  sinuses  and  externally  with  the  occipital 
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veins.  There  are  also  several  nearer  the  midline 
which  spring  from  the  occipital  sinus.  Haemor- 
rhage from  these  sources  may  be  shockingly 
profuse  in  a  very  short  time,  sufficient  to  endanger 
the  life  of  the  patient  if  not  controlled,  but  this  is 
usually  easily  done  with  wax,  although  plugging 
with  wood  or  bone  pegs  may  be  necessary. 

Bleeding  from  the  diploe  is  usually  of  no 
moment;  the  use  of  the  Cryer  spiral  osteotome  for 
cutting  out  the  osteoplastic  flap  aids  greatly  in  its 
control  both  by  the  heat  of  friction  and  the  plug- 
ging of  the  sinuses  with  the  fine  bone  dust. 

In  some  procedures  where  the  dura  has  to  be 
raised  from  the  base  of  the  skull  for  exposure  of 
deeper  structures  one  may  encounter  some 
haemorrhage  from  the  torn  dural  vessels  entering 
the  inner  aspect  of  the  bone.  As  a  rule,  however, 
this  is  very  slight,  although  in  the  older  operation 
of  gasserectomy  it  was  often  severe  when  the 
ganglion  was  raised.  This  danger  and  that  of 
injuring  the  cavernous  sinus  has  been  practically 
eliminated  by  the  Spiller-Frazier  method  of 
avulsion  of  the  sensory  root.  In  this  operation, 
the  only  bleeding  of  moment  comes  from  the 
middle  meningeal.  This  artery  is  deliberately  cut 
as  it  enters  the  skull  through  the  foramen  spino- 
sum  and  the  foramen  immediately  occluded  with 
Horsley 's  wax.  This  is  usually  sufficient ;  but  if  not, 
its  orifice  may  be  plugged  with  a  wood  peg  con- 
veniently whittled  from  a  swab  stick. 

Bleeding  from  the  external  surface  of  the  dura 
itself  is  seldom  serious  in  quantity  but  may  be 
very  persistent.  The  larger  vessels  are  ligated 
with  the  finest  silk,  the  ligature  carried  around 
the  bleeding  vessel  on  a  fine  curved  needle.  Care 
should  be  taken  while  doing  this  not  to  wound  any 
of  the  underljong  pial  vessels.  Other  persistent 
points  of  bleeding  in  the  dura  are  stopped  by  the 
application  of  bits  of  gauze  or  cotton  wrung  out 
of  boiling  saline  solution  or  by  the  application  to 
the  point  of  a  bit  of  muscle  tissue,  easily  snipped 
from  some  of  the  exposed  muscle.  This  latter 
method,  whose  action  is  physiological,  was  first 
used  by  Sir  Victor  Horsley  for  this  purpose  and 
is  most  satisfactory.  The  muscular  graft  is  not 
removed  but  closed  in  the  wound. 

It  is  seldom  necessary  to  encroach  upon  the 
larger  sinuses  of  the  dura.  As  a  matter  of  cau- 
tion, however,  mention  should  be  made  of  the 
deviation  of  the  superior  longitudinal  sinus  to- 
ward the  right  as  it  passes  backward.  Posterior- 
ly, therefore,  operations  can  be  carried  farther 
toward  the  midline  on  the  left  side  than  on  the 
right.    In  the  parietal  regions  also  it  should  be 


borne  in  mind  that  the  pacchionian  bodies  are 
not  only  more  numerous  but  are  farther  from  the 
midline  and  are  surrounded  by  large  vascular 
lacunae  offshoots  of  the  longitudinal  sinus.  If 
these  should  be  wounded  accidentally,  the  applica- 
tion of  muscle  grafts  and  inaction  —  unless  the 
haemorrhage  be  dangerous — is  the  best  policy,  the 
bleeding  often  ceasing  spontaneously  if  the  dura 
is  not  pressed  away  from  the  bone.  If  more  vig- 
orous means  are  indicated  the  overlying  bone 
must  be  rongeured  away  and  the  sinus  ligated  on 
either  side  of  the  rent  with  fine  silk. 

The  greatest  care  should  be  taken  to  avoid 
haemorrhage  from  the  pial  vessels.  The  dura  is 
opened  along  a  grooved  director  and  the  manipu- 
lations of  the  cortex  must  be  most  delicate.  If 
deeper  exploration  of  the  brain  be  indicated,  the 
overlying  pial  vessels  are  ligated  on  either  side  of 
the  proposed  wound.  For  this  the  very  finest  silk 
moimted  on  a  fine  curved  needle  is  employed. 
Serious  haemorrhage  from  this  source  is  usually 
the  result  of  bungling  or  harshness.  It  may, 
however,  be  unavoidable  and  very  profuse  in 
those  cases  of  cortical  tumors  of  a  malignant  type 
which  are  on  or  near  the  surface.  Heat  by  means 
of  the  hot  saline  solution  in  cotton  and  also  mus- 
cular tissue  is  of  use  here  as  in  the  dural  bleeding. 

Notwithstanding  all  the  care  and  precautions 
that  may  be  taken,  haemostasis  at  the  end  of  any 
cranial  operation  is  seldom  perfect  and  it  often 
becomes  necessary  to  institute  drainage  for  the 
first  few  hours  following  the  operation.  For  this 
purpose,  strips  of  rubber  tissue  are  the  best.  In 
more  profuse  bleeding,  a  small  rubber  tube  may 
be  used,  or  strips  of  gauze.  When  the  latter  is 
used,  it  should  be  wrung  out  of  sterile  liquid 
petrolatum  which  prevents  adherence  of  the 
gauze  to  the  tissues  and  recurrence  of  the  bleeding 
when  the  drainage  is  removed.  Usually  the  drain 
should  be  brought  out  through  a  counter  opening 
at  the  lowest  angle  of  the  wound;  it  should  never 
be  left  in  over  twenty-four  hours  and  is  preferably 
removed  in  from  fifteen  to  eighteen,  the  opening 
then  covered  with  a  wisp  of  cotton  moistened  with 
5  per  cent  iodine  solution.  When  the  condition 
of  the  patients  warrant,  they  are  always  placed  in 
bed  in  the  sitting  posture  as  soon  as  they  are  out 
of  ether.  This  greatly  assists  in  the  prevention 
of  or  the  continuance  of  haemorrhage. 

For  knowledge  in  the  practical  application  and 
use  of  these  methods  of  haemostasis,  I  am  greatly 
indebted  to  Dr.  Charles  H.  Frazier,  whom  it  has 
been  my  privilege  to  assist  in  a  considerable  num- 
ber of  these  cases. 
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FRACTURE   OF  THE  LOWER  ENDS   OF   THE   TIBIA  AND   FIBULA^ 

By  a.  R.  COLVIN,  M.  D.,  St.  Paul,  Minnesota 

MY  excuse  for  bringing  so  familiar  a  subject  Pottos  fracture,  in  the  strict  sense,  is  a  rare  in- 

before  you  is  that  I  am  convinced  that  the  jury. 

classif3dng  of  nearly  all  of  these  injuries  Meissner,'  reporting  211  cases  of  injury  to  the 

as  Pott's  fractures  has  led  to  confusion  in  treat-  lower  end  of  the  tibia  and  fibula,  in  the  Klinik 

ment.     The  surgeons  of  preradiographic    days  of  von  Bruns,  occurring  since  the  advent  of  the 

were  undoubtedly  possessed  of  a  high  order  of  radiograph,  classifies  them  as  follows: 

clinical  observation,  but  the  more  one  sees  of  radi-  No.  Cases 

ographs  of  injuri^  in  this  region,  the  more  one  ^^^^l^e  eternal  maUeolus,  or  of  the  fibula  above 

speculates  as  to  the  amount  of  error  there  must  the  joint 51 

have  been  in  the  interpretation  of  clinical  pic-        2.  The  internal  malleolus 7 

tores,  by  even  expert  clinicians.  3-  Both  malleoli 100 

In  Treves'  Surgery,  for  instance,  it  is  stated        ^.  |*^^°^fj^''^-tion "    ?i 

that  Pott's  fracture  is  the  most  frequent  of  all  g;  xlbiaUrticuuAurface  '','.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.    " 

fractures  at  the  lower  end  of  the  leg.  Total 211 

The  radiographic  study  of  fractures,   while  Meissner  says  that  in  pronation  fractiu-es  he 

widening  our  possibilities  of  clinical  interpretation,  frequently  saw  a  tearing,  partial  or  complete,  of 

also  convinces  us  of  the  unpossibility  of  arriving  the  internal  lateral  ligament,  with  fracture  of 

at  clinical  conclusions  under  certain  conditions,  the  external  malleolus. 

unless  such  a  conclusion  should  be  that  we  cannot  in  a  series  of  60  cases  occurring  in  the  City  and 

^ow-  Coimty  Hospital,  Saint  Paul,  in  the  services  of  all 

The  fact  that  the  best  clinical  powers  are  bound  the  attending  surgeons,  the  lesions  were  as  fol- 

to  err  furnishes  an  explanation  why  the  fractures  lows: 

under  discussion,  being  so  freely  interpreted  as  No.  Cases 

Pott's  fracture  and  treated  accordingly,  should  i-   Fracture  of  the  external  malleolus,  or  of  the  fibula 

inevitably  lead  to  bad  results.  ^  **^^«  ^^i'''?^ 16 

rw,,    ^    ii_  1  ^J.        e    J.      ^        ^  a.      2.   Fracture  of  the  mtemal  malleolus  alone 4 

That  the  end-results   of    treatment  are  not     3^  Fracture  of  both  malleoli 27 

satisfactory  in  a  large  number  of  cases  is  evident,  4.  Fracture  of  internal  malleolus,  and  of  the  fibula 

when  one  reads  a  report  of  any  considerable  num-  above  the  joint,  combined  with  backward  dis- 

ber  of  fractures  location  of  the  foot 3 

T.-^,.          9           ...i_x^L            ^M.  '    £      £             J.  5-   Fracture  of  the  internal  malleolus,  and  a  splitting 

Mahneus*  says  that  the  result  is  far  from  sat-  ^q  ^i  ^  considerable  triangle  of  bone  from  the 

isfactory  in  fully  one-third  of  the  cases.  tibia,  at  the  tibia  fibular  junction i 

The  failure  to  treat  Pott's  fracture  by  the  ap-  6.    Split  fracture  of  the  tibia,  at  the  tibiofibular  junc- 

proved  method  is  as  serious  an  error  as  it  is  to  oth«  fraSITr^^  ^^^^^'  "^'^  °''  separation  (no 

treat  a  variety  of  lesions  by  this  method.  ^^  CommhiuUon''of  thearticular  suHace of  the  tibia. '. !      i 

Pott's  descnption  of  the  fracture  which  bears     8.  Supramalleolar  fracture 6 

his  name  was  a  fracture  of  the  fibula,  about  three  9-  Fracture  of  the  fibula,  and  rupture  of  the  internal 

inches  above  the  ankle-joint,  combined  with  a  lateral  ligament i 

rupture  of  the  internal  lateral  ligament  (Fig.  i).  In  the  bimalleolar  fractures  there  were  two 

Dennis'  System  of  Surgery,  Treves'  System  of  backward  dislocations  of  the  foot,  one  outward 

Surgery,  and  Agnew's  Surgery  are  the  only  works  dislocation  of  the  foot,  one  case  with  splitting 

in   English    where    I  have  found  the  original  oflF  of  the  anterior  margin  of  the  articular  process 

description  adhered  to.    Nearly  all  other  authors,  of  the  tibia,  and  one  of  the  posterior  margin  of  the 

while  agreeing  that  it  is  imsafe  to  lump  all  these  same  process. 

injuries  under  one  heading,  nevertheless  illustrate  It  will  thus  be  seen  that  in  my  list  of  sixty  cases, 

with  radiographic  reproductions,  various  injuries  Pott's  fracture,  in  the  semi-strict  sense,  occurred 

as  Pott's  fractures,  and  then,  with  few  exceptions,  only  once.    However,  if  we  allow  a  tearing  ofif  of 

emphasize  the  inversion  treatment.  a  liberal  amount  of  the  internal  malleolus  to  come 

My  own  observations  and  perusal  of  illustrated  within  the  definition  of  Pott,  this  did  occur  in  a 

literature  on  this  subject    convinces   me  that  number  of  cases. 

«  Deutsche  Ztschr.  f.  Chir..  czx.  •  Bdtr.  s.  klin.  Chir.,  bai. 

^  Read  before  the  St.  Louis  Medical  Society,  March  29.  19x3- 
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Fig.  . 


s  fmclur 


'  diigraminitic. 


Displacement  of  the  astragalus,  that  is,  of  its 
upper  lateral  edge  between  the  fibula  and  tibia, 
I  did  not  see  in  my  list  of  cases,  except  in  a  small 
number  of  bimalleolar  fractures.  Fracture  of  the 
fibula  above  the  joint,  combined  with  displace- 
ment of  the  upper  lateral  edge  of  the  astragalus 
between  the  fibula  and  tibia,  as  a  result  of  a  tear 
fracture,  is  spoken  of  as  Dupuytren's  fracture. 


Fig.  2.  Analomy  of  ihc  ankle  joint,  showing  the  iool 
suspended  from  Ihe  malleoli  by  the  lateral  ligaments.  Il 
can  be  readily  seen  how  fracture  through  the  malleoli  wilL 
make  it  easy  for  adduction  and  abduction  to  take  place  at 
the  seat  of  the  fracture. 

While  conscious  of  the  evils  that  may  result 
from  a  failure  to  recognize  and  reduce  the  various 
dislocations  of  the  foot,  complicating  the  injuries 


V'S-  3. 


Fig. 

ting  bimalleolar 


Fig.  3.   The  deformity  caused  by 
fraclurc  in  the  adducted  position. 

Fig,  4.  Fracture  of  the  fibula,  at  the  tibiofibular 
tion.  and  tearing  of  the  internal  lateral  ligament, 
displacement  of  the  font  outwards. 


Fig.  5.  Bimalleolar  Fracture  with  the  internal  malleolus 
broken  in  two  places.  Showing  also  the  eversion  or  valgun 
deformity,  due  (o  non-correction  of  the  displacement. 
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under  discussion,  it  is  my  main  purpose  to  call 
attention  to  the  necessity  for  maintained  adduc- 
tion as  a  retention  dressing;  in  the  true  Pott's 
fracture,  and  to  the  evils  resulting  from  main- 
tained adduction  as  a  retention  dressing  in  other 
commoner  fractures. 

It  may  be  well  to  recall  the  fact  that  there  is 
practically  no  mo\ement  in  abduction  or  adduc- 
tion at  the  (inkle-joint,  these  movements  takin;; 
place  in  the  mediotarsal  and  subastragaloid  joints. 
Adduction  is  always  accompanied  by  inversion  or 
supinatioQ.  and  abduction  by  eversion  or  prona- 
tion of  the  foot.  The  foot  is  connected  with  the 
malleoli  by  the  powerful  lateral  ligaments  of  the 
ankle-joint  (Fig.  z). 

In  the  true  Pott's  fracture  the  foot  has  lost  its 
anchorage  to  the  internal  malleolus,  either  by 
rupture  of  the  internal  lateral  ligament,  or  if  we 
wili,  the  tip  of  the  internal  malleolus,  and  a 
marked  outward  displacement  of  the  foot  is  pro- 
duced (Figs.  I  and  4). 

Inasmuch  as  the  internal  lateral  or  deltoid  liga- 
ment extends  from  the  internal  malleolus  to  the 
OS  calcis  and  scaphoid  bone  as  well  as  to  the 
astragalus,  marked  adduction  must  be  main- 
tained, after  reducing  the  deformity,  thus  approxi- 
mating the  torn  structures  on  the  inner  side  of  the 
foot  during  healing. 

If  we  recognize  Dupuytren's  fracture  as  a 
separate  lesion,  then  adduction  is  indicated  here, 
for  the  purpose  mentioned,  and  also  to  hold  in 
apposition  the  lower  tibiofibular  separation.  If 
this  position  is  not  maintained,  we  get  in  Pott's 
fracture  a  lengthening  of  the  internal  lateral 
ligament,  and  when  weight  bearing  is  resumed,  a 


Kifi.  6.  Dupuytren's  splint  tommonly  used  for  Poll's 
fraclure  —  Ihc  use  of  Ihis  splirl  in  malleolar  fraclures 
would  surely  cause  detormily  —  il  is  indicated  in  (rue 
Pott's  fraclure. 

resulting  pronated  foot,  which  is  the  weakest 
position  of  the  foot,  and  a  very  disabling  one. 
Even  after  weight  bearing  is  resumed  it  is  well  to 
have  the  inner  side  of  the  shoe  raised,  to  still 
throw  the  tension  on  the  structures  at  the  outer 
side  of  the  ankle,  and  relieve  the  tension  of  those 
on  the  inner  side.  Marked  adduction  in  this 
fracture  cannot  do  any  harm,  because  the  fracture 
of  the  fibula  is  above  the  tibiofibular  joint,  and 
the  upper  end  of  the  lower  fragment  being  anchored 
to  the  tibia  by  the  interosseous  membrane,  any 
inward  tilting  of  the  external  malleolus  is  im- 
possible, without  tearing  the  interosseous  mem- 
brane.   Adduction,  moreover,  willhavea tendency 


Vig.  7.  Fig.  8, 

Fifi.  7.  Bimalleolar  fracture  with  oulward  displa cement 
of  the  fool  and  forward  subluxation  of  Ihe  foot  Isee  FIr.  8). 
This  foot  could  be  swung  in  either  direction,  the  movement 
being  through  the  seat  of  fracture. 


Fig-  I, 


Fig.  8.  Showing  for»'ard  sublu.tation  of  the  foot  (see 
Fi3.  ;). 

tig.  9.  The  fraclure  shown  in  Fig.  7.  after  reduction, 
abduction  or  adduction  of  the  foot  would  correspondingly 
displace  the  malleoli. 
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through  the  pull  on  the  fibular  tip  to  draw  the 
upper  end  of  the  lower  fragment  outward  away 
from  the  tibia,  whence  it  has  been  thrust  by  the 
original  abducting  force. 

If  the  inward  displacement  of  the  upper  end  of 
the  lower  fragment  is  difi&cult  of  dislodgment, 
it  might  be  caught  6y  a  pair  of  tenaculum  for- 
ceps, and  thus  drawn  outwards. 

According  to  the  two  lists  herein  referred  to, 
fracture  of  both  malleoli,  at  the  level  of  the 
tibiofibular  junction,  is  by  far  the  the  most  fre- 
quent injury,  and  it  is  in  this  lesion  that  forcible 
adduction  can  do  the  most  harm  (Fig.  3). 

Moderate  adduction  of  the  foot,  or  such  adduc- 
tion as  takes  place  normally  in  the  joints  referred 
to  above,  does  not  have  any  corrective  action 
upon  displaced  malleoli.  It  is  only  after  the  nor- 
nial  limit  is  reached  that  a  continuance  of  the 
force  will  pull,  or  as  it  were,  rotate  the  fragments 
into  position.  Frequently  this  can  be  accom- 
plished more  accurately  by  shoving,  rather  than 
rotating. 

There  should  be  a  distinct  understanding  in 
speaking  of  adduction,  in  the  treatment  of  these 
fractures,  as  to  whether  it  is  used  as  a  corrective 
force,  or  whether  after  correction  of  displacement, 
adduction  within  the  limits  of  the  joints  concerned 
in  this  movement  is  maintained. 

The  main  ligamentous  attachments  of  the  foot 
to  the  leg  being  by  the  two  lateral  ligaments,  in 
bimalleolar  fractures,  the  foot  will  be  hung  as  by 
hinges,  at  the  seat  of  the  breaks,  and  inversion  of 
any  forcible  kind  will  swing  the  malleolar  frag- 
ments inward  (Figs.  2  and  3).  Consequently, 
accurate  replacement  of  the  fragments,  and  reten- 
tion with  the  foot  at  a  right  angle  without  any 
lateral  or  medial  deviation,  is  imperative  (Figs. 
7,  8  and  9). 

If  the  injured  member  is  seen  after  swelling  has 
taken  place,  it  is  very  difficult  to  differentiate 
the  various  lesions  of  this  region.  With  many 
of  them,  a  dislocation  of  the  foot  is  possible, 
and  comparatively  frequent,  and  easy  of  re- 
duction. 

With  the  exception  of  the  types  with  comminu- 
tion of  the  articular  surface  of  the  tibia,  or  a  split- 
ting off  of  the  anterior  or  posterior  lip  of  the 
articular  surface  of  the  bone,  reduction  is  usually 
easy,  and  if  correct,  and  if  proper  retention  is 


maintained,  the  result  is  in  the  majority  of  cases 
satisfactory.  With  comminution  of  the  articular 
surface,  it  is  impossible  to  be  sure  that  the  frag- 
ments have  been  properly  replaced,  except  by 
operative  measures.  Whether  this  is  necessary 
must  be  decided  in  each  case  by  the  amount  of 
disability  likely  to  occur.  Where  the  anterior 
or  posterior  Ups  of  the  tibial  articular  surface  are 
split  off  and  displaced,  reduction  of  the  fragments 
has  been  impossible  in  my  hands.  The  foot,  how- 
ever, can  usually  be  brought  to  a  right  angle  with 
the  leg,  and  I  have  waited  for  some  moqths  before 
deciding  whether  it  was  necessary  to  remove  a 
piece  of  bone  obstructing  dorsal  flexion,  for  in 
some  of  them  the  result  has  been  quite  satis- 
factory without  such  removal. 

SUMMARY 

1 .  The  lesions  occurring  at  the  lower  end  of  the 
tibia  and  fibula  are  very  varied  in  character, 
usually  requiring  the  radiograph  for  differentia- 
tion, and  as  a  guide  to  treatment. 

2.  Pott's  fracture,  as  he  described  it,  is  very 
rare, 

3.  The  most  frequent  lesion  is  a  bimalleolar 
fracture,  and  the  commonest  deformity  is  that  of 
the  everted  foot. 

4.  The  various  lesions  are  produced  by  a  pre- 
dominating everting  or  inverting  force. 

5.  These  forces  used  as  corrective  measures  in 
either  direction  may  result  in  the  production  of  a 
deformity,  the  opposite  to  the  one  caused  in  the 
original  injury. 

6.  Adduction  or  inversion  of  the  foot  is  not 
necessary  as  a  retention  dressing,  except  in  Pott's 
fracture,  and  if  used  in  bimalleolar  fractures  is 
very  liable  to  result  in  deformity. 

7.  The  original  inverting  or  everting  force 
which  fractured  one  or  both  malleoli  may  have 
spent  itself  before  displacement  of  the  malleoli 
has  occurred,  and  any  subsequent  force  applied  in 
either  direction  will  cause  an  eversion  or  inver- 
sion deformity. 

Honor  should  be  done  to  Pott  by  limiting  the 
use  of  his  name  to  the  fracture  which  he  accurate- 
ly described,  and  as  radiographic  observation 
proves  that  this  is  a  rare  fracture,  it  is  all  the  more 
honor  to  him  that  he  recognized  in  the  preradio- 
graphic  days  this  rare  lesion. 


NORTON:    ILEMOSTASIS  IN  SHOULDER-  AND  HIP-JOINT  AMPUTATIONS       103 


AN    IMPROVED   METHOD   OF   H^EMOSTASIS   IN   SHOULDER-   AND 

HIP- JOINT  AMPUTATIONS^ 

By  WALTER  A.  NORTON,  M.  D.,  Savannah,  Georgia 


MANY  attempts  have  been  made  in  the 
past  to  control  haemorrhage  in  shoulder- 
and  hip-joint  amputations.  It  is  a  sub- 
ject the  study  of  which  is  both  interesting  and 
useful,  and,  according  to  the  late  Nicholas  Senn, 
we  must  be  free  to  admit  that  it  constitutes  by 
no  means  a  closed  chapter.  A  mastery  of  the 
technique  of  haemostasis  is  an  essential  pre- 
requisite to  successful  surgery.  The  presence  of 
blood  in  a  woimd  not  only  retards  ideal  healing, 
but  also  interferes  with  speedy  work.  "Ex- 
travasated  blood  is  a  dead  substance,  and  must 
be  so  regarded  by  the  surgeon."  It  is  therefore 
incumbent  upon  every  surgeon  to  adopt  the 
simplest  methods  for  making  all  operative  fields 
as  bloodless  as  possible.  It  might  be  well  to 
delve  into  the  history  of  these  subjects  and  note 
the  various  steps  which  have  led  up  to  the  present 
methods. 

The  first  hip>-joint  amputation  performed  in 
America,  and  the  first  successful  one  in  the  world,* 
was  done  by  Brashear  of  Bardstown,  Kentucky, 
in  1806.  He  amputated  the  thigh  of  a  colored 
boy  in  the  lower  third,  and  then  enucleated  the 
femur  through  a  long  external  incision. 

Bloodless  amputations  of  the  shoulder  and  hip 
were  first  attempted  by  making  compression 
upon  the  aorta  near  its  bifurcation.  Pressure 
was  exerted  upon  the  abdominal  wall,  the  vessel 
being  interposed  between  the  wall  and  the  spine. 
Tourniquets  for  the  purpose  were  devised  by 
Esmarch,  Tiemann,  Lister  and  others,  but  the 
method  was  soon  abandoned  because  of  the 
immediate  risk  to  life.  Later  in  hip-joint  ampu- 
tations Davy  sought  to  control  haemorrhage  by 
introducing  a  blunt  rod  of  wood  or  metal  into  the 
rectiun  and  directing  pressure  upon  the  conunon 
iliac.  The  directions  given  by  Davy  were  as 
follows: 

"Oil  ha\dng  been  injected  into  the  bowel,  the 
conic  end  of  the  rod  is  introduced  into  the  rectum 
and  passed  in  the  direction  of  the  vessel  to  be  com- 
pressed, the  surgeon  feeling  the  end  of  the  rod 
through  the  abdominal  wall,  directing  it  to  the 
conunon  iliac  as  it  lies  upon  the  pelvic  brim.  The 
handle  is  now  carried  to  the  opposite  side  and 
raised  so  that  it  may  act  as  a  lever,  the  anus 
serving  as  a  fulcrum."    This  also  was  unsatis- 

*  Bryant  and  Buck's  Surgeiy,  Vol.  hr. 

1  Read  before  the  Medical  Association  of  Georgia, 


factory,  and  preliminary  ligation  of  the  common 
femoral  or  external  iliac  for  hip-joint,  and  sub- 
clavian or  axillary  for  shoulder-joint  was  advo- 
cated, but  not  until  the  surgical  genius  of  Esmarch 
introduced  the  elastic  bandage  was  any  decided 
advance  made  in  this  line.  Following  the  general 
use  of  the  Esmarch  bandage  Jordan  Lloyd  ad- 
vocated controlling  hip-joint  haemorrhage  by 
compressing  a  calico  roller  bandage  over  the 
external  iliac,  retaining  it  in  position  by  pinning 
it  to  a  black  India  rubber  bandage  two  yards 
long.  "The  center  of  this  bandage  rested  between 
the  tuberosity  of  the  ischium  and  the  anus,  and 
the  ends  drawn  tight  were  held  by  an  assistant 
at  a  point  corresponding  to  the  center  of  the  iliac 
crest  of  the  side  to  be  operated  upon."  Finally, 
in  1889,  Wyeth  devised  a  bloodless  operation  for 
amputation  at  the  shoulder  by  elastic  constric- 
tion over  the  scapula  and  pectoral  region,  and 
at  this  operation  the  applicability  of  this  same 
idea  to  hipnjoint  amputations  occurred  to  him, 
and  in  less  than  a  year  he  performed  his  first 
bloodless  amputation  at  the  hip.  He  advocated, 
as  you  all  know,  the  use  of  ordinary  mattress 
needles  ten  inches  long,  introduced  in  the  follow- 
ing manner: 

For  the  shoulder,  the  first  needle  was  introduced 
at  the  middle  of  the  anterior  axillary  fold  and 
brought  out  an  inch  external  to  tip  of  the  acromion 
process.  The  other  entered  at  the  middle  of  the 
posterior  axillary  fold  and  emerged  an  inch  external 
to  tip  of  the  acromion  process.  For  the  hip- joint 
amputations,  the  first  needle  was  introduced  one- 
fourth  of  an  inch  below  the  anterior  superior  spine 
of  the  ilium,  and  traversed  the  tissues  for  three 
inches  emerging  on  the  outer  side  of  hip — direction 
being  at  right  angles  to  plane  of  body.  The 
second  needle  was  thrust  through  the  skin  and 
tendon  of  origin  of  adductor  longus  half  an  inch 
below  crotch,  and  emerging  an  inch  below  the 
tuberosity  of  the  ischium. 

The  method  of  Wyeth  seemed  to  solve  the 
problem  and  had  an  extensive  use  in  this  country 
and  Europe,  the  death  rate  falling  from  hip-joint 
amputations,  according  to  Wyeth's  paper,'  from 
93  per  cent  to  between  40  and  50  per  cent. 

There  are  five  points  of  importance  which  I 
would  mention  in  shoulder-joint  amputations: 

s  J.  Am.  M.  Ass.,  1910,  April  16. 
Section  on  Surgeiy,  Savannah,  Georgia,  April  17, 19x3. 
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1.  Ordinary  compression  of  Esmarch  bandage 
around  shoulder  without  the  use  of  Wyeth's 
needles,  or  some  other  method  which  will  hold  the 
tourniquet  absolutely  in  position  is  not  at  all 
certain,  because  the  rubber  tourniquet  will  in- 
variably sli|»  down  into  the  groove  below  the 
acromion  process  and  cause  such  pressure  as  to 
greatly  interfere  with  disarticulation. 

2.  It  will  also  cause  diminished  pressure  by 
slipping  and  give  rise  to  embarrassing  haemorrhage 
after  the  operation  is  well  under  way. 

3.  In  any  of  the  accepted  methods  of  opera- 
tion either  in  the  deltoid  "U"  flap,  anterior 
racquet  or  double  flap,  place  the  ligature  below 
the  origin  of  posterior  circumflex  in  tying  the 
axillary,  for  this  vessel  furnishes  nourishment  for 


the  flap,  which  if  destroyed  might  seriously 
impair  its  vitality. 

4.  Allow  no  air  to  enter  the  axillary  vein  when 
tying,  as  it  may  give  rise  to  air  embolism. 

S-  In  all  methods,  skin  incision  should  be  made 
and  dissected  up  slightly  before  carr^'ing  incision 
through  muscles. 

Finally,  many  text-books  will  tell  us  that  the 
safest  and  best  way  to  control  haemorrhage  in 
shoulder-joints,  as  well  as  in  hip-joint  amputa- 
tions, is  to  employ  Wyeth's  needles.'  By  a 
much  simpler  method  we  can  perfectly  control 
hemorrhage  in  shoulder-  and  hip-joint  amputa- 
tions, as  I  have  proved  in  several  amputations 
done  by  me  within  the  past  eighteen  months. 
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Only  within  the  past  two  weeks,  and  since  this 
paper  was  first  written,  have  I  found  in  Binney's 
Surgery,  1913  edition,  the  barest  mention  of  a 
slightly  similar  method  advocated  for  use  in 
shoulder- joint  amputation  only. 

It  seems  almost  incredible  that  the  old  method 
of  Wyeth's  needles  is  still  reconunended  in  the 
latest  text-books,^  when  a  simpler  and  less  bar- 
barous procedure  will  accomplish  the  same 
result.  Thinking  it  may  prove  useful,  I  will 
explain  a  method  which  can  be  used  absolutely 
without  an  assistant  if  desired,  and  will  control 
haemorrhage  at  the  hip  as  well  as  at  the  shoulder. 
It  is  as  follows: 

A  four-inch  roller  bandage  and  an  Esmarch 
rubber  tourniquet  is  all  that  is  needed.  The  four 
inch  bandage  is  made  into  a  3  or  4  ply  strip  two 
yards  long  and  laid  upon  the  chest,  extending 
over  the  shoulder;  another  similar  strip  is  held 
over  the  scapula,  the  Esmarch  tourniquet  is  ap- 
plied over  these  two  strips  and  pinned  to  each 
one  with  safety  pins.  The  strips  are  simply  fold- 
ed back  and  handed  to  the  nurse,  or  can  be  tied 
under  the  opposite  arm. 

For  hip-joint  amputation  an  anterior  strip  of 
bandage  is  placed  so  that  the  outer  border  of  the 
bandage  touches  the  anterior  superior  spine  of 
iUum,  and  the  posterior  one  is  placed  so  that  the 
inner  border  of  the  bandage  touches  the  tuberosity 
of  ischiimi.    Pull  is  exerted  so  as  to  keep  the 

>  Bxyant  and  Buck's  Suzgery. 


Esmarch  snug  in  the  crotch  and  in  the  groove 
below  the  anterior  superior  spine  of  the  iUum. 
The  bandage  pulleys  are  now  passed  over  the 
shoulder  of  the  other  side  and  handed  to  the 
nurse,  or  better  still  tied  securely. 

Many  neoplasms,  angioma,  fibroma,  sarcoma, 
carcinoma  and  keloid,  occur  in  the  shoulder;  it  is 
the  most  frequent  site  of  lipoma.^ 

I  maintain  that  in  the  above  mentioned  condi- 
tions this  method  is  superior  to  Wyeth's  needles 
or  preliminary  ligations  for  obvious  reasons. 

The  advantages  of  this  method  are, 

1.  You  always  have  a  bandage  at  hand,  and 
may  not  have  Wyeth's  needles. 

2.  You  do  not  impair  already  lacerated  tissues 
by  introducing  the  needles,  for  these  cases  are 
nearly  all  traumatic  and  you  are  often  sorely 
taxed  to  find  tissue  for  a  flap. 

3.  The  assistant  holding  the  bandage  (if  they 
be  not  tied)  can  exert  pull  above  or  below  as  you 
progress  with  yoiur  work  and  occasion  demands. 

4.  By  this  method  you  do  not  open  up  fresh 
fields  for  infection,  as  you  frequently  have  condi- 
tions that  make  asepsis  difficult,  and  as  you  must 
necessarily  do  in  introducing  Wyeth's  needles. 

5.  Any  procedure  which  wUl  shorten  the  time 
of  operation,  and  thereby  lessen  shock,  is  desira- 
ble, and  precision  in  planning  UtUe  details  which 
will  contribute  toward  making  surgery  an  exact 
procedure  should  be  carried  out. 

^  System  of  Sorgeiy.    v.  Bergmann,  Vol.  iii. 


A    NEW  DIAGNOSTIC   SIGN  IN  INJURIES   OF  THE   ABDOMINAL 

VISCERA ' 

By  E.  B.  CLAYBROOK,  M.  D.,  Cumberland,  Maryland 


THERE  is  no  condition  that  the  physician  is 
called  upon  to  face  that  calls  for  better 
judgment,  or  causes  him  more  anxiety, 
than  those  cases  in  which  there  is  ground  for  the 
suspicion  of  internal  injury.  In  t]bese  cases  the 
surgeon  is  often  at  a  loss  to  decide  whether  the 
conditions  warrant  an  immediate  laparotomy  or 
a  policy  of  watching  and  waiting. 

In  my  experience,  in  this  class  of  cases,  I  feel 
that  if  we  wait  for  the  classical  symptoms  to 
appear,  the  patient  will  be  in  such  shape  when  op- 
erated upon  that  recovery  will  be  the  exception 
rather  than  the  rule.  Anything  that  can  be 
brought  forward  to  aid  us  in  deciding  this  ques- 


tion will  be  of  inestimable  benefit  to  these  un- 
fortunate patients  and  a  source  of  much  gratifi- 
cation to  the  surgeon. 

In  a  paper  read  at  the  one  hundred  and  sixth 
annual  meeting  of  the  Medical  and  Chirurgical 
Faculty  of  Maryland,  in  1904,  entitled  "Rupture 
of  the  bowel  without  external  evidence  of  injury, 
with  report  of  a  case,"  I  called  attention  to  a 
symptom  noted  in  that  case  as  very  prominent 
and  noticeable.  It  consisted  in  the  transmission 
of  the  heart  and  respiratory  sounds,  so  that  they 
could  be  heard  all  over  the  abdomen  almost  as 
well  as  over  the  chest.  The  ear  was  all  that  was 
needed  to  elicit  the  symptom,  and  if  it  was  of  any 


'Read  at  the  twenty-fourth  annual  meeting  B.  and  O.  Association  Railway  Surgeons,  Pittsburgh,  Pa.,  June  zo,  10x3. 
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special  value  it  was  doubly  valuable  on  that  ac- 
count, for  often  the  very  life  of  these  patients 
depends  upon  the  attitude  of  the  doctor  who  first 
sees  them.  At  that  time  I  stated  that  I  did  not 
know  the  mechanics  that  entered  into  the  produc- 
tion of  the  sign,  its  value,  or  its  significance. 

In  the  past  nine  years  I  have  looked  for  this 
sign,  in  all  cases  coming  under  my  care,  in  which 
there  was  the  slightest  chance  of  an  internal 
injury.  After  following  these  cases  up  closely,  I 
have  come  to  the  conclusion  that  the  sign  is,  when 
present,  a  positive  indication  for  immediate 
laparotomy,  whether  the  other  signs  present  in- 
dicate grave  trouble  or  not.  It  is  present  soon 
after  the  reception  of  the  injury,  and  has  been 
noted  as  early  as  a  half  hour  after  the  reception  of 
the  injury.  It  continues  in  imoperated  cases  as 
long  as  twenty-four  hours  after  injury,  to  my 
personal  knowledge,  and  may  last  for  days. 

I  believe  that  it  is  due  to  the  irritation  of  the 
parietal  peritoneum  by  the  sudden  outpouring  of 
foreign  material,  as  bowel  content,  blood  and 
urine,  into  the  abdominal  cavity.  It  is  never 
present  in  cases  of  extraperitoneal  rupture  of  the 
bladder,  or  in  injuries  of  the  abdominal  wall, 
without  internal  injury.  I  did  not  find  it  present 
in  a  case  of  rupture  of  the  liver,  in  which  the 
rupture  was  small,  and  down  in  the  lobus  Spigelii 
with  the  blood  confined  by  liver,  stomach,  and 
omentum  so  that  the  parietal  peritoneum  was  not 
flooded.  In  one  case  of  severe  bowel  injury  I 
failed  to  find  it  although  the  abdomen  was  full  of 
blood.  I  do  not  know  how  to  account  for  its 
absence  in  this  case,  and  until  we  know  more 
about  it  I  think  it  wise  not  to  look  upon  its 
absence  as  indicating  no  internal  injury.  I  am 
positive  that  abdominal  rigidity  has  no  bearing  on 
the  production  of  the  sign,  as  I  have  found  it  in 
perfectly  soft,  flaccid  abdomens,  as  well  as  in 
those  that  were  rigid.  The  fluid  itself  could  not 
be  responsible,  for  it  is  too  little  in  amount  in 
many  cases,  and  besides  fluids  do  not  carry  these 
sounds  as  well  as  gas,  or  the  tissues. 


I  have  found  the  sign  present  in  cases  of  rup- 
tured mesentery  witii  haemorrhage,  ruptured 
spleen,  ruptured  bowel,  ruptured  liver,  ruptured 
tubal  pregnancy,  and  immediately  after  rupture 
of  an  appendix.  It  should  be  present  in  ruptured 
gastric  and  duodenal  ulcer,  as  it  is  in  cases  of 
typhoid  p>erforation.  It  should  be  of  value  in 
(Merentiating  ruptured  gastric  and  duodenal 
ulcer  from  appendicitis,  as  it  will  appear  at  once 
in  these  cases,  and  not  in  appendicitis  until 
rupture  has  occurred.  It  is  not  present  in  post- 
operative cases.  It  was  noted  in  one  case  doing 
badly  after  appendectomy,  but  as  the  patient  was 
doing  fairly  well  it  was  deemed  best  to  watch  and 
wait.  After  a  week,  the  cul-de-sac  being  full  and 
fluctuating,  it  was  opened,  and  a  large  amount  of 
blood  and  clot  removed,  due  to  a  slipped  ligature 
on  the  meso-appendix. 

In  a  case  sent  in,  with  a  history  of  a  squeeze 
through  the  hips  and  abdomen,  and  catheter 
showing  a-  small  amount  of  bloody  urine,  the  sign 
was  not  present.  But  with  this  history  and  the 
findings  present  it  was  thought  safer  to  open  him 
up.  This  was  done,  and  showed  no  trouble 
intraperitoneally.  The  abdominal  wall  was 
severely  contused,  the  space  of  Retzius  contained 
some  dot,  and  the  bladder  was  contused,  with  a 
possible  small  laceration  of  the  mucous  mem- 
brane. 

This  sign  is  dear  and  distinct  when  it  is  pres- 
ent and  can  be  elidted  without  any  instrument 
whatever  by  anyone  who  has  one  good  ear.  I 
therefore  think  it  should  always  be  looked  for,  and 
when  it  is  present  the  abdomen  should  be  opened 
as  soon  as  the  patient  can  be  moved  to  a  hospital, 
or  if  that  is  impossible,  or  too  time  consuming, 
as  soon  as  it  can  be  done  at  home.  The  sign  is 
not  found  in  a  slowly  developing  effusion,  as  in 
peritonitis  or  asdtes.  I  hope  that  it  will  be 
followed  up  and  some  one  will  be  able  to  find  just 
what  causes  the  transmission,  and  how  much  it 
can  be  relied  upon  as  a  negative  as  well  as  posi- 
tive sign  of  internal  injury. 
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Eighteen  Shoulders  Operated  On  in  Sixteen  Patients.    A  New  Axillary  Operation 

By  T.  turner  THOMAS,  M.  D.,  Philadelphia 


CAPSLTX)RRHAPHY  for  the  cure  of  recur- 
rent dislocations  of  the  shoulder  is  gaining 
favor  slowly,  but  much  less  rapidly  than 
it  deserves.  It  is  an  interesting  fact  that  while  a 
fairly  thorough  search  of  the  literature  showed 
the  results  to  be  almost  uniformly  favorable,  a 
second  paper  by  the  same  surgeon  was  not 
found.  Various  explanations  could  be  offered 
for  this  fact,  but  they  would  all  be  included  in 
the  statement  that  the  operation  and  its  reported 
results  lack  the  confidence  of  the  profession. 
Perthes  alone  reported  as  many  as  four  cases  on 
which  this  operation  had  been  done,  most  of  the 
surgeons  reporting  cases  having  operated  only 
once.  Greater  experience  increases  my  con- 
fidence in  the  efficacy  of  the  operation  and 
throws  new  light  on  the  etiology  and  pathology 
of  the  condition.  The  exposure  of  the  capsule 
through  an  incision  posterior  to  the  axillary 
vessels  has  advantages  which  will  probably  in- 
crease confidence  in  the  operation. 

The  frequency  of  these  cases  has  not  been 
established,  even  approximately,  but  they  are 
undoubtedly  much  more  frequent  than  previously 
thought.  According  to  my  experience,  they  are 
much  more  frequent  than  old  imreduced  disloca- 
tions, but  mudi  less  obvious  to  other  people, 
patients  sometimes  having  the  condition  un- 
know^n  to  intimate  friends.  They  are  not  prone 
to  discuss  freely  their  weakness,  but  would  be 
glad  of  a  cure.  They  are  not  anxious,  however, 
to  undergo  an  operation  which  is  not  well  estab- 
lished and  is  not  generally  recommended.  Bur- 
rell,  who  was  one  of  the  earliest  in  this  country 
to  do  this  operation,  called  it  an  anatomical 
operation.  The  occasional  operator,  without  a 
good  anatomical  knowledge  of  the  route  by  which 
the  capsule  is  to  be  exposed,  should  not  under- 
take it.  With  such  a  knowledge  it  becomes 
remarkably  safe  and  very  effective.  The  con- 
dition is  merely  a  hernia  of  the  joint,  and  the 
operation  is,  in  my  opinion,  more  safe  and  effec- 
tive than  the  Bassini  operation  for  inguinal 
hernia.  How  much  violence  a  shoulder  will 
stand  after  the  operation  has  not  yet  been  demon- 
strated, but  the  cases  here  reported  show  some 
interesting  results  in  this  respect.  In  one  of  my 
epileptic  cases,  recurrence  followed  each  of  my 
two  operations,  but  I  am  confident  that  early 


operation  would  have  prevented  it  in  this  case. 
A  partial  excision  of  the  humeral  head  is  probably 
the  only  operation  which  will  now  prevent  it.  In 
another  epileptic,  the  reshaping  of  a  deficient 
glenoid  cup  was  necessary  for  a  cure.  In  three 
other  epileptics  there  have  been  no  recurrences 
since  op>eration,  although  in  one  there  have  been 
as  many  as  sixty-eight  epileptic  attacks  since 
operation. 

The  history  of  capsulorrhaphy  is  largely  one 
of  changing  technique.  Perthes  varied  the 
method  of  exposing  the  capsule  in  each  of  his  four 
cases,  and  his  experience  illustrates  in  an  interest- 
ing manner  the  difficulty  of  exposing  the  shoulder 
capsule  for  a  plastic  operation  on  it.  In  his 
first  case  he  carried  the  incision  from  the  coracoid 
process  along  the  anterior  margin  of  the  deltoid 
nearly  to  its  insertion,  and,  after  dividing  it  near 
its  insertion,  turned  the  incision  upward  along 
the  posterior  border  of  the  muscle  to  about  its 
middle.  The  large  flap  thus  formed  permitted 
a  free  exposure  of  the  joint  without  injuring  the  ' 
circumflex  nerve.  In  the  second  case  an  incision 
was  made  along  the  spine  of  the  scapula  and 
acromion  and  a  0.5  to  0.75  cm.  strip  of  these 
bones  was  separated  by  the  chisel,  to  be  wired 
in  place  later.  In  his  third  case  he  made  an 
incision  along  the  anterior  margin  of  the  deltoid. 
Above  the  coracoid  process  the  fibers  of  the  del- 
toid were  divided  up  to  the  clavicle.  One 
centimeter  from  its  tip  the  coracoid  process  was 
sawed  through  and  the  tip  turned  downward  with 
its  attached  muscles.  The  pectoralis  major  was 
later  divided  for  retraction  inward.  The  partic- 
ular object  was  to  expose  the  anterior  glenoid 
margin.  In  the  fourth  case  he  employed  the 
usual  anterior  resection  incision  and  partially 
divided  the  deltoid  at  its  origin  from  the  clavicle. 

From  a  study  of  the  cadaver  I  concluded  to 
make  the  incision  in  the  axilla,  anterior  to  the 
large  vessels  and  nerves.  This  operation  was 
performed  on  twelve  of  the  eighteen  shoul- 
ders. It  is  still  preferred  to  any  of  the  operations 
previously  done,  but  I  do  not  expect  to  do  it  again 
unless  for  some  special  indication  which  I  can- 
not now  foresee.  It  has  one  disadvantage, 
which  I  sought  to  overcome,  but  without  marked 
success  after  twelve  operations.  Exposure  of 
the  capsule  is  obtained  only  under  constant. 
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strong  traction  on  the  edges  of  the  wound,  espe- 
cially on  the  outer  side.  It  was  employed  in 
two  cases  by  Telford,^  who  regarded  it  as 
distinctly  superior  to  other  operations,  and  was 
referred  to  very  favorably  by  Stimson.^  The 
axillary  route  became  much  more  valuable  when 
the  capsule  was  exposed  through  an  incision  be- 
hind the  large  vessels.  This  was  suggested  by 
the  observation  that  the  humeral  head  in  passing 
to  the  dislocated  position,  did  not  push  the 
axillary  vessels  and  nerves  in  front  of  it,  but 
came  much  nearer  to  the  surface  behind  the 
vessels.  The  operation  still  remains  an  anatom- 
ical one,  chiefly  because  of  the  position  of  the 
circimiflex  nerve,  which,  however,  is  more  easily 
located  and  avoided  than  in  the  anterior  opera- 
tion. The  anterior  operation  required  from  an 
hour  to  an  hour  and  a  half;  the  posterior  can  be 
done  in  from  twenty  minutes  to  a  half  hour. 
After  the  skin  and  fascia  have  been  divided, 
exact  attention  must  be  paid  to  the  anatomical 
route  by  which  the  capsule  is  to  be  exposed. 

Posterior  axillary  operation.  To  better  pro- 
vide the  necessary  asepsis,  the  arm  is  surrounded 
by  a  sterile  towel  from  and  including  the  hand 
to  the  shoulder  region,  the  towel  being  held  in 
place  by  a  sterile  bandage.  This  will  permit  the 
necessary  movement  of  the  limb  during  the  opera- 
tion without  endangering  the  asepsis.  The  arm 
is  then  placed  on  a  small  side  table  at  a  right  angle 
or  slightly  more  with  the  body.  An  incision  four 
or  five  inches  long  is  made  posterior  to  the 
axillary  vessels  with  its  center  over  the  humeral 
head,  which  is  easily  felt  by  deep  palpation. 
The  vessels  cannot  be  located  well  by  palpation, 
but  if  the  incision  is  made  where  the  posterior 
axillary  fold  muscles  fuse  with  the  arm  it  will  be 
posterior  to  the  vessels.  When  the  skin  and 
fascia  have  been  cut,  the  handle  of  the  knife  will 
easily  expose  the  glistening  tendon  of  the  latis- 
simus  dorsi  in  the  bottom  of  the  wound.  Imme- 
diately above  it  will  be  found  the  subscapularis, 
which  is  not  tendinous  here.  Through  this 
muscular  interspace  is  to  be  exposed  the  capsule 
which  lies  inmiediately  under  the  subscapularis 
and  adherent  to  it.  This  muscle,  therefore,  must 
be  retracted  upward  and  inward  and  can  be 
separated  from  the  capsule  by  the  handle  of  the 
knife  or  the  finger.  Before  this  step  is  begun, 
however,  the  circumflex  nerve  and  its  accompany- 
ing vessels  must  be  located.  With  the  humeral 
head  in  the  socket,  they  lie  at  the  upper  or  hu- 
meral end  of  this  muscular  interspace.  If  the 
head  is  in  the  dislocated  position,  the  nerve  and 
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its  vessels  may  pass  over  the  most  prominent 
portion  of  the  head,  so  that  one  may  come  down 
on  them  unexpectedly.  I  have  done  this  several 
times  without  special  risk  to  the  nerve,  but  I 
prefer  to  have  the  head  in  the  socket  and  know 
from  the  beginning  more  exactly  where  it  is  to 
be  found.  About  two  and  a  half  inches  below 
the  circumflex,  the  dorsalis  scapulae  branches  of 
the  subscapular  vessels  pass  backward  through 
this  interspace.  The  latter  may  be  divided 
between  ligatures  to  permit  a  freer  retraction 
upward  of  the  subscapularis,  but  not  before  the 
circumflex  nerve  and  vessels  have  been  identified, 
1  have  not  divided  the  dorsalis  scapulae  vessels, 
except  in  one  case  in  which  one  of  the  veins  was 
opened.  The  retractor  pushed  them  aside  suf- 
ficiently to  permit  the  upward  retraction  of  the 
subscapularis.  The  exposure  of  the  capsule  ob- 
tained was  not  a  free  one,  but  was  quite  suflS- 
cient  for  the  necessary  work  on  it. 

In  three  out  of  the  seven  cases  in  which  this 
operation  was  done,  not  even  a  catgut  ligature 
was  necessary  and  there  was  very  little  oozing. 
In  another  case  only  two  ligatures  were  applied. 
After  locating  by  palpation  the  anterior  glenoid 
margin  and  humeral  head  through  the  capsule, 
the  latter  is  incised  from  the  upper  to  the  lower 
limits  of  the  joint  about  midway  between  the 
glenoid  and  humeral  attachments.  The  upper 
part  cannot  be  seen,  but  is  easily  and  safely  cut 
by  the  knife  or  scissors  under  the  guidance  of  the 
finger.  The  joint  is  then  explored  by  the  finger. 
A  small  piece  of  bone  may  be  detected  in  the 
antero-inferior  part  of  the  joint,  loosely  attached 
by  a  fibrous  pedicle  or  embedded  in  the  capsule. 
In  the  latter  case,  it  may  be  allowed  to  remain. 
I  have  never  known  a  patient  to  complain  of 
symptoms  indicating  a  loose  body  in  the  shoulder 
joint  in  any  of  these  cases.  They  are  detached 
fragments  of  the  anterior  glenoid  margin  pro- 
duced in  the  original  dislocation;  i.e.,  they  are 
tear  fractures.  If  sought  for,  there  will  be 
found,  probably  always,  a  more  or  less  shallow 
groove  in  the  postero-superior  portion  of  the 
humeral  head  where  it  presses  against  the  anterior 
glenoid  margin  in  the  dislocated  position.  A 
very  deep  groove  of  this  kind  was  probably  re- 
sponsible for  the  failure  of  my  two  operations  in 
one  case  to  prevent  recurrences.  In  most 
cases  the  defect  is  too  shallow  to  have  any  influ- 
ence on  the  result  of  capsulorrhaphy.  With  the 
head  in  the  socket  the  margins  of  the  capsule 
wound  are  overlapped. 

The  only  case  in  which  I  have  had  operative 
trouble  was  one  in  which  necrosis  resulted  from  a 
capsule  suture  under  too  much  tension.     I  have 
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guarded  against  this  ever  since.  Soon  afterward 
plain  catgut  was  substituted  for  chromidzed, 
then  the  number  of  capsule  sutures  was  reduced, 
and  in  the  last  four  cases  no  suture  was  left  in, 
iQ  two  of  these  neither  suture  nor  ligature  being 
left  in  the  wound.  In  two  cases  a  long  silk 
mattress  suture  was  so  introduced  that  the  lower 
margin  of  the  capsule  incision  was  drawn  up- 
ward under  the  upper  margin,  the  suture  being 
damped  near  the  capsule  by  a  long  forceps  which 
answered  temporarily  for  a  knot. 

In  a  more  recent  operation  three  such  sutures 
were  employed  for  more  accurate  overlapping. 
Interrupted  catgut  sutures  were  then  passed 
through  the  skin  margins  of  the  wound  but  not 
tied.  A  small  rubber  drainage  tube  was  passed 
upward  under  the  subscapularis  to  the  capsule. 
The  joint  being  opened  widely  and  the  wound 
not  being  compressible  by -a  bandage,  an  accu- 
mulation of  fluid  tends  to  form  in  the  wound 
if  a  tube  is  not  employed.  I  have  never  had 
occasion  to  regret  using  it,  but  on  two  occa- 
sions have  regretted  not  using  it.  The  in- 
troduction of  a  grooved  director  evacuated  the 
accumulated  fluid,  and  a  small  tube,  used  for  a 
short  time,  prevented  a  reaccvunulation.  The 
tube  is  usually  removed  on  the  day  following 
operation.  When  the  skin  sutures  are  in,  the 
arm  is  brought  nearer  to  the  side  of  the  body  and 
the  skin  sutures  tied.  The  arm  is  then  brought 
as  near  to  the  side  as  is  compatible  with  the 
removal  of  the  forceps  clamping  the  silk  suture. 
When  the  forceps  is  unlocked,  it  is  first  pushed 
upward  to  tighten  the  suture,  which  is  then  easily 
withdrawn  by  pulling  on  one  end.  The  over- 
lapping of  the  capsule  margins  is  thus  main- 
tained and  cannot  be  disturbed  afterward 
because  the  arm  will  not  leave  the  side  until  after 
cicatricial  union  is  complete.  A  number  of  layers 
of  gauze  are  placed  high  in  the  axilla  to  cover  the 
wound  and  the  arm  bandaged  in  the  Velpeau 
position. 

When  the  bandages  are  removed  on  the  follow- 
ing day  the  dressing  will  be  saturated  with  joint 
and  wound  secretions.  The  tube  can  then  be 
removed  and  the  dressings  reapplied  as  before. 
Usually  they  need  not  be  changed  again  for  ten 
days  or  two  weeks,  when  they  are  entirely  re- 
moved and  the  patient  allowed  to  pass  the  arm 
into  the  sleeves  of  his  coat  and  shirt.  He  can- 
not now  abduct  the  arm  far  enough,  voluntarily, 
to  produce  a  dislocation.  An  epileptic  would 
require  immobilization  for  about  four  weeks, 
because  of  the  danger  of  an  epileptic  attack 
before  this  time.  At  the  end  of  the  third  week  a 
non-epileptic  patient  should  begin  to  force  the 


arm  upward  anteriorly.  At  the  end  of  the  fourth 
week  I  permit  him  to  use  as  much  force  as  he  can, 
actively,  and  at  the  end  of  the  fifth  week  as  much 
as  he  can,  passively,  in  forcing  the  arm  upward. 
This  is  the  only  movement  I  insist  upon,  and  it  is 
easily  carried  out  by  the  patient  by  climbing  a 
hanging  rope,  hanging  from  a  horizontal  bar,  or 
creeping  up  the  side  wall  with  his  hand,  marking 
his  progress  from  day  to  day.  When  he  can  raise 
the  hand  on  the  affected  side  as  high  as  on  the 
other,  all  movements  of  the  shoulder-joint  will 
be  about  normal.  After  the  posterior  axillary 
operation,  return  of  normal  movement  is  much 
more  rapid  and  less  troublesome  than  after  the 
anterior  operation,  because  the  large  vessels  and 
nerves  are  not  involved  in  the  cicatrix  and 
only  the  shortened  capsule  requires  stretching. 

The  advantages  of  the  anterior  axillary  opera- 
tion over  others  previously  employed  have  been 
discussed  elsewhere.^  Briefly  they  are  as  fol- 
lows: The  incision  is  only  five  or  six  inches  long; 
it  leads  directly  to  the  portion  of  capsule  to  be 
shortened,  gives  perfectly  dependent  drainage 
and  divides  only  one  muscle,  the  subscapularis, 
half-way  across.  The  advantages  of  the  poste- 
rior axillary  operation  over  the  anterior  may  be 
siunmarized  as  follows:  (i)  The  wound  is  small- 
er. (2)  The  large  axillary  vessels  and  nerves  are 
not  exposed,  and  the  circumflex  nerve  and  its 
vessels  are  more  easily  exposed,  identified  and 
safeguarded.  (3)  The  anterior  circumflex  vessels 
are  always  divided  in  the  anterior  operation, 
never  in  the  posterior.  (4)  Access  to  the  capsule 
is  much  easier  and  more  rapid.  (5)  No  muscles 
are  divided.  (6)  There  is  practically  no  haem- 
orrhage; in  the  anterior  operation  there  was 
always  considerable  oozing.  (7)  The  time  of 
operation  is  only  about  a  third  of  that  necessary 
for  the  anterior.  (8)  Return  of  normal  motion 
is  much  more  rapidly  and  easily  obtained.  (9) 
The  elimination  of  buried  material,  as  ligatures 
and  sutures,  and  the  small  direct  wound  to  the 
capsule  in  the  dependent  position,  reduce  the 
risk  of  operation  to  a  minimimi.  If  it  were 
not  for  the  position  of  the  circumflex  nerve  and 
the  opening  of  the  joint,  the  operation  on  the 
early,  uncomplicated  case  might  properly  be 
placed  with  the  minor  operations. 

All  the  cases  operated  on  are  included  here,  the 
four  already  reported  to  show  how  they  have 
progressed  since.  Details  are  sacrificed  for 
brevity,  except  where  they  concern  phases  of 
the  condition  and  operation  not  previously 
brought  forward.  The  patients  have  all  been 
heard  from  very  recently. 

^  Am.  J.  M.  Sc.,  zgoQ^     March  la,  834. 
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Case  i.  Athlete,  23  years  old  at  time  of  operation. 
First  dislocation  in  a  football  game  in  1904.  Wore 
shoulder  brace  for  several  years,  but  dislocations  recurred 
while  wearing  it.  Operated  on  Jan.  18,  1908.  Obtained 
practically  full  motion  in  eight  to  ten  weeks,  and  later 
absolutely  full  motion.  Has  never  had  a  dislocation 
since,  although  he  has  used  the  arm  violently  in  many 
ways,  as  in  gymnasium  work  and  semi-professional  boxing. 

Case  3.  Coal  miner,  42  years  old  at  time  of  operation. 
First  dislocation  35  to  30  years  before.  Reciurrences 
finally  became  so  frequent  that  at  times  they  would  occur 
every  day,  sometimes  two  and  three  times  a  day,  and 
sometimes  while  asleep  in  bed.  Had  to  give  up  aU  work 
because  he  feared  to  take  the  arm  from  his  side.  Oper- 
ated on  Jan.  30,  1909.  Thirteen  weeks  later  he  fell 
headlong  from  a  balcony  over  a  railing  which  was  17 
feet  from  the  ground.  He  evidently  struck  on  his  hands 
wiUi  the  arms  in  abduction,  a  position  particularly  likely 
to  produce  the  dislocation.  He  had  a  long  wound  of  the 
scalp  and  a  probable  fracture  of  the  skull  which  confined 
him  to  bed  for  nine  weeks  and  left  him  with  disturbed 
mentality  for  months  afterward.  He  still  complains  of 
intraoanial  troubles.  He  later  returned  to  his  work  in 
the  coal  mines,  has  never  had  a  dislocation  since  the  opera- 
tion, and  believes  that  this  arm  is  the  strongest  part  of  his 
body  now. 

Case  3.  Hospital  orderly,  26  years  old  at  time  of  opera- 
tion. First  dislocation  in  May,  1904.  Was  operated  on 
July  3,  1906^  for  the  purpose  of  shortening  the  capsule. 
The  dislocations  recurred  after  this  operation.  March 
36,  1909,  he  was  again  operated  on,  but  recurrence  again 
followed  the  operation.  I  did  the  third  operation  June  6, 
1909.  He  has  had  no  dislocations  since,  but  he  has  had 
other  troubles.  These  began  with  a  strangulation  necrosis 
of  the  capsule  resulting  from  a  chromicized  mattress 
suture  applied  under  too  much  tension  and  grasping  too 
much  tissue,  because  of  my  anxiety  to  prevent  further 
dislocations.  The  discharging  sinus  healed  completely 
soon  after  the  appearance  in  the  dressing  of  the  almost 
intact  catgut  suture.  The  return  of  motion  was  much 
slower  in  this  than  in  any  of  the  preceding  cases,  abduction 
being  limited  to  about  140  degrees  at  the  end  of  about  a 
year  and  a  half.  At  this  time  he  had  been  training  a  young 
professional  boxer  for  months,  and  the  exercises  had  be- 
come very  vigorous  and  even  violent,  the  patient  being 
able  to  strike  almost,  if  not  quite,  as  hard  a  blow  with  the 
afifecttti  as  with  the  unaffected  arm.  One  day  in  boxing 
he  had  severe  pain  in  the  affected  shoulder,  but  continued 
the  boxing.  He  did  not  report  to  me  for  a  month  later. 
During  this  time,  and  for  a  month  after  reporting  to  me, 
he  continued  to  work  as  a  railroad  brakeman.  He  local- 
ized the  pain  on  movement  to  the  posterior  part  of  the 
shoulder.  I  concluded  that  he  had  ruptured  a  few  fibers 
of  the  deltoid  and  that  they  would  ultimately  heal  without 
much  trouble.  About  a  month  later  he  returned  showing 
a  small  lump  in  the  region  of  the  chief  pain,  about  the 
size  of  a  cherry.  This  was  incised  and  a  small  quantity  of 
pus  evacuated.  The  sinus  persisted  and  limitation  of 
movement  indicated  that  the  joint  was  involved,  although 
the  pain  and  swelling  usual  to  this  condition  were  not  pres- 
ent. There  was  little  change  by  June,  191 2,  except  that 
the  stiffness  of  the  joint  was  more  marked.  By  this  time  I 
had  concluded  that  during  boxing,  in  a  violent  abduction  or 
external  rotation  movement,  the  overlapped  and  now  very 
strong  capsule  sustained  the  force,  and,  instead  of  giving 
way  itself,  had  torn  away  a  fragment  of  the  anterior 
glenoid  margin.  On  opening  the  joint  June  6,  191 2,  an 
irregular  projection  of  this  portion  of  the  cup  was  found, 
and  a  probe  passed  into  the  jomt  through  the  smus 
appeared  in  the  joint  just  below  this  glenoid  projection. 


The  anterior  operative  wound  was  closed  and  the  sinus 
enlarged  for  better  drainage.  Many  times  the  sinus 
closed  only  to  open  again.  Finally  on  May  27,  1913,  the 
head  of  the  humerus  was  excised.  The  wound  closed  in 
seven  weeks.  The  movement  of  the  new  shoulder-joint, 
while  slight,  is  increasing  continually,  the  power  of  the 
whole  limb  b  returning  very  favorably,  and  the  patient 
has  a  very  useful  arm  from  the  excbion.  He  was  formerly 
a  semi-professional  baseball  player,  and  since  the  opera- 
tion has  played  through  several  baseball  games  with 
considerable  success,  the  movement  of  the  scapula  provid- 
ing a  fair  range  of  movement  of  the  arm. 

If  I  had  seen  the  patient  immediately  after  the  first 
occurrence  of  the  pain  in  boxing  and  had  then  inteipreted 
properly  the  cause  of  it,  inunobilization  of  the  arm  at  the 
side  would  have  brought  the  fragments  accurately  together. 
In  five  or  six  weeks  good  union  would  undoubtedly  have 
taken  place  and  in  a  short  time  the  motion  of  the  joint 
would  have  been  about  as  free  as  before  the  accident. 
The  patient's  failure  at  first,  and  mine  later,  to  appreciate 
the  gravity  of  the  condition,  led  to  necrosis  and  suppura- 
tion with  sinus  formation,  and  finally  to  excision  of  the 
joint.  But  excision  was  the  operation  of  choice  before 
capsulorrhaphy  was  ihtroduced.  The  necessity  for 
excision  in  this  case  was  due  primarily  to  a  capsule  suture, 
and  this  fact  has  led  me  to  abandon  the  capsule  sutures 
entirely,  so  that  such  a  complication  cannot  occur  again. 

Case  4.  Man,  21  years  old  at  time  of  operation.  First 
dislocation  5  years  before  from  a  fall  in  an  epileptic  attack. 
Has  had  twelve  dislocations,  most  of  them  in  epileptic 
attacks.  First  operation  Oct.  16,  1909.  About  ten 
weeks  after  operation,  when  he  had  practically  full  motion 
in  the  shoulder,  the  patient  reported  that  after  an  epileptic 
attack  his  shoulder,  which  had  been  operated  on,  would 
be  painful.  Soon  afterward  he  reported  that  the  disloca- 
tion had  reciured,  but  that  the  head  was  not  as  far  out  as 
before  the  operation.  Later  they  were  as  complete  as 
before  operation.  Second  operation,  Nov.  15,  19 11,  at 
University  Hospital,  before  members  of  Surgical  Congress. 
Indsion  posterior  to  axillary  vessels,  with  humeral  head  in 
dislocated  position.  Circumflex  nerve  found  crossing  most 
prominent  portion  of  head.  Several  small  vessels  divided 
— probably  branches  of  dorsalis  scapulas.  Capsule  found 
to  be  about  half  an  inch  thick  from  previous  overlapping. 
Edges  of  incision  in  capsule  again  overlapped  by  catgut 
sutures;  small  gauze  drain  to  arrest  venous  haemorrhage; 
dressing  and  Velpeau  bandage.  Drain  removed  in  48 
hours.  Skin  sutures  removed  and  patient  left  hospital 
4  days  after  operation.  Velpeau  position  maintained  four 
weeks.  Could  then  abduct  arm  only  to  45  degrees  and 
external  rotation  was  very  slight.  Continued  to  bind  the 
arm  to  the  side  at  night.  Seven  weeks  after  this  opera- 
tion he  had  a  dislocation  while  in  bed  with  the  arm  bound 
to  the  side.  Has  been  having  them  ever  since  and  they 
are  now  more  frequent  than  before  the  first  operation. 

The  defect  in  the  posterior  and  upper  portion  of  the 
humeral  head  was  imusually  deep  and  wide  at  time  of  first 
operation  and  it  had  grown  larger  at  time  of  the  second 
c^eratJon.  The  epileptic  convulsions  in  this  case  are  un- 
usually strong  and  with  the  large  defect  in  the  head  made 
a  condition  which  capsulorrhaphy  probably  will  not  cure. 
Only  excision  or  arthrodesis  will  prevent  the  recurrences 
now. 

My  conception  of  the  part  played  by  the  defect 
in  such  a  case  as  this  is  as  follows :  In  the  normal 
shoulder,  bony  contact  is  maintained  at  all  times 
between  the  head  and  glenoid  cavity,  even  in  the 
extremes    of    normal    movement.    In    extreme 
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abduction  the  axillary  portion  of  the  capsule 
must  first  tear  extensively,  the  outer  surface  of 
the  surgical  neck  must  strike  the  edge  of  the 
acromion  and  the  head  must  be  pried  out  of  the 
socket,  before  a  dislocation  can  occur.  In  such 
a  case  as  this  one,  the  resistance  of  bony  contact 
between  the  head  and  glenoid  is  lost  as  soon  as 
abduction  has  been  carried  far  enough  to  bring 
the  deficient  portion  of  the  head  oppo^te  the 
anterior  glenoid  margin.  The  only  resistance 
which  then  prevents  an  anterior  dislocation  is 
that  of  the  anterior  portion  of  the  capsule, 
which  gradually  yields  to  the  powerful  contrac- 
tions of  the  axillary  fold  muscles  in  the  succes- 
sive epileptic  attacks.  As  soon  as  the  groove  in 
the  head  fits  accurately  to  the  anterior  glenoid 
margin,  the  pressure  of  which  in  the  dislocated 
position  produced  the  groove,  the  head  will  be 
in  the  fully  dislocated  position.  When  the  groove 
in  the  head  is  very  small  and  the  patient  is  not 
an  epileptic,  the  cure  seems  to  be  permanent  and 
the  shoulder  very  strong.  Even  in  most  epilep- 
tics, as  my  cases  show,  the  dislocations  do  not 
recur  after  capsulorrhaphy.  The  lesson  which 
this  case  teaches  is  that  capsulorrhaphy  may  be 
delayed  so  long,  particularly  in  an  epileptic,  that 
this  operation  may  not  suffice  for  a  cure. 

Case  5.  Medical  student,  20  yean  old;  athlete. 
Referred  by  Prof.  R.  Tait  McKenzie.  Ri^ht  shoulder 
dislocated  in  September,  1908,  while  playing  football. 
Ann  not  bound  to  side  after  reduction  and  patient  played 
football  again  same  day.  Second  dislocation  about  a 
month  later  from  throwing  a  stone.  Has  had  about  eight 
dislocations  all  together,  some  while  asleep  in  bed.  Can 
fully  abduct  arm  without  producing  dislocation,  but  avoids 
this  movement  as  much  as  possible.  At  first  he  gave  up 
all  athletics  except  swimming,  and  after  having  three 
dislocations  in  six  attempts  at  swimming  gave  up  this 
fxerdse  also.  Operation  Nov.  23,  1909,  in  University 
Ho^ital  on  service  of  Prof.  J.  William  White.  Incision 
anterior  to  axillary  vessels.  Loose  piece  of  bone  attached 
by  fibrous  band  found  in  lower  part  of  joint,  and  a  corre- 
qxmding  defect  in  anterior  glenoid  margin.  It  was  clearly 
a  detached  fragment  of  the  glenoid  and  was  about  ^  in. 
long  and  yi  in.  wide  and  thick.  Operation  completed  as 
usual.  Small  drainage  tube  removed  on  foUowing  day  and 
patient  allowed  out  of  bed.  Skin  sutures  removed  and 
patient  left  hospital  5  days  after  operation.  Prof.  Mc- 
Kenzie took  charge  of  exercises  to  restore  motion,  which 
was  normal  in  four  weeks.  About  six  weeks  after  opera- 
tion, was  thrown  from  a  sled  while  coasting  and  went 
down  an  enbankment,  without  injury  to  the  shoulder. 
During  following  sunmier  played  tennis  and  swam  a  good 
deal.  On  one  occasion  a  heavy  boat,  which  he  was  using 
in  swimming,  turned  over  in  shallow  water.  While  trying 
to  turn  it  right  side  up,  he  had  almost  succeeded,  when  it 
tamed  backward  again.  He  attempted  to  prevent  this 
backward  turn  with  the  arm  operated  on,  which  rec][uired 
a  very  strong  efifort  on  his  part  and  resulted  in  a  violent 
wrenching  of  the  shoulder  in  abduction  and  external  rota- 
tion. There  was  momentarily  the  sensation  of  the  head 
jumping  out  of  the  socket.  On  his  return  to  college  that 
fall  he  began  to  play  football.   On  one  occasion  he  fell 


headlong  with  the  affected  arm  in  extreme  abduction. 
He  again  en>erienced  the  same  sensation  as  when  trying 
to  prevent  the  boat  from  turning  backward.  He  has  had 
no  trouble  in  this  shoulder  since,  although  he  has  played 
tennis  and  baseball,  and  has  done  much  swimming. 

Case  6.  Man,  39  years  old,  chronic  alcohoUc  and 
epileptic.  Recurrent  dislocation  in  both  shoulders.  Has 
been  having  epileptic  attacks  for  10  years.  Had  his  first 
dislocation  m  left  shoulder  in  an  q)ileptic  attack  about  two 
years  ago.  Arm  boimd  to  side  after  reduction  by  a  physi- 
cian, but  patient  removed  bandage  on  following  day  and 
did  not  have  it  replaced  afterward.  Does  not  know  how^ 
many  dislocations  he  has  had  in  this  shoulder,  but  they 
recur,  sometimes  as  frequently  as  four  and  five  times  a 
day.  He  can  produce  it  voluntarily  with  the  arm  at  the 
side  of  the  body,  which  b  very  unusual,  but  the  head  tends 
to  jump  back  into  socket  on  slight  muscular  effort.  About 
ei^t  months  after  the  left  shoulder  was  first  dislocated, 
the  right  was  dislocated  in  an  epileptic  attack  and  recur- 
rences have  been  taking  place  in  this  shoulder  at  variable 
periods  since.  He  did  not  bind  the  arm  to  the  side  after 
the  first  nor  any  of  the  succeeding  dislocations.  He  says 
that  he  can  produce  the  dislocation  in  this  shoulder 
voluntarily,  but  it  gives  so  much  pain  that  he  does  not  care 
to  do  90. 

Operation  on  right  shoulder  at  University  Hospital  in 
service  of  Prof.  J.  William  White,  Dec.  11,  1909;  opera- 
tion on  left  shoulder  Jan.  8,  1910,  both  through  anterior 
axillary  incisions.  On  passing  finger  into  and  examining 
this  joint  Qeft),  it  was  foimd  that  the  anterior  half  of  the 
glenoid  cavity  was  missing.  Its  posterior  intact  portion 
was  represented  by  a  strip  of  cartilage-covered  cup,  about 
half  an  inch  wide,  extending  from  the  attachment  of  the 
long  head  of  the  biceps  above  to  that  of  the  long  head  of 
the  triceps  below,  both  of  which  attachments  were  intact. 
The  whole  anterior  portion  of  the  glenoid  process  had  been 
worn  away  by  the  frequently  repeated  recurrences  (often 
five  or  six  a  day),  in  the  dislocated  position  the  posterior 
portion  of  the  hesid  pressing  strongly  against  the  anterior 
glenoid  margin.  The  effect  of  this  condition  on  the  gle- 
noid was  to  produce  a  sloping  surface  from  the  posterior 
glenoid  margpn  forward  and  inward  into  an  abnormal 
pocket  which  received  the  head  in  the  dislocated  position. 
It  seemed  surprising  that  the  head  could  stay  in  its  normal 
position  at  all,  yet  it  required  considerable  muscular  effort 
on  the  part  of  the  patient  to  dislocate  it  and  only  a  little 
effort  was  necessary  to  cause  it  to  jump  back  into  the 
socket,  where  it  would  remain  until  forced  out  again.  I 
had  not  expected  to  find  this  condition  and  had  not 
received  permission  from  the  patient  to  do  more  than 
contract  the  capsule  as  in  the  right  shoulder,  and  this  was 
all  that  was  done  at  this  time.  Primary  healing;  drainage 
tube  removed  on  following  day;  arm  kept  bound  to  side  of 
body  for  25  days.  On  April  2  2d  had  almost  full  motion 
in  right  arm  and  could  raise  left  arm  above  his  head. 
Feels  a  "crack"  in  left  shoulder  from  time  to  time,  but  has 
not  had  a  dislocation  in  either  shoulder  since  the  operations. 

The  patient  spends  most  of  his  time  in  institutions 
because  of  his  alcoholism  and  epilepsy,  so  that  I  lost  sight 
of  him  for  a  long  time.  In  September,  1910,  I  looked 
him  up  to  find  how  he  had  been  getting  along.  He 
reported  only  two  dislocations  in  the  left  shoulder  and 
none  in  the  right.  He  probably  had  had  more  in  the 
left.  In  the  following  spring  he  came  to  me  asking  for 
another  operation  on  the  left  shoulder  and  giving  me  per- 
mission to  do  what  I  thought  necessary  to  prevent  the  dis- 
locations. I  operated  on  him  in  the  Philadelphia  Hos- 
pital, in  the  service  of  Dr.  A.  C.  Wood,  April  10,  191 1. 
This  operation  consisted  in  chiseling  away  the  posterior 
portion  of  the  glenoid  cavity  through  a  posterior  incision 
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until  there  remained  a  new  cup  with  a  slightly  raised 
anterior  margin  (Hildebrand),  and  through  an  axillary 
incision  cutting  the  capsule,  freshening  the  sloping  bony 
surface  by  a  curette  and  packing  the  wound  with  gauze 
so  as  to  cause  the  abnormal  anterior  pocket  to  b^ome 
filled  by  cicatricial  tissues  and  adhesion  of  the  capsule. 
The  posterior  wound  was  dosed  completely  and  the 
antenor  wound  around  the  gauze  packing.  Dressing  and 
Velpeau  bandage;  drain  removed  on  third  day;  wound 
completely  closed  in  three  weeks.  Has  never  had  a  dis- 
location in  either  shoulder  since.  There  is  still  slight 
limitation  of  movement  in  the  right  shoulder  and  very 
little  more  in  the  left.  If  he  had  had  ordinarily  good 
habits,  mentality  and  ambition,  he  could  now  have  perfect 
motion  in  the  right  and  practically  perfect  in  the  left 
shoulder. 

Case  7.  Student  and  athlete,  19  years  old.  Referred 
by  Prof.  R.  Tait  McKenzie.  Left  shoulder  first  dis- 
located in  November,  1907,  in  a  football  game.  Arm 
not  bound  to  side  afterwards.  Second  dislocation  in 
February,  1908,  in  a  basket  ball  g^e.  Chloroform 
necessary  for  reduction.  Third  dislocation  two  weeks 
later  in  a  basket  ball  game  and  chloroform  again  neces- 
sary for  reduction.  Tiben  gave  up  all  athletics  and  did 
not  have  another  dislocation  until  January,  1909,  when  it 
resulted  from  throwing  a  valise  upon  his  shoulder.  Re- 
duced imder  chloroform  aniesthesia.  Operation  Dec. 
29,  1909,  in  University  Hospital,  in  service  of  Prof.  J. 
William  White.  Incision  anterior  to  axillary  vessels. 
Large  nerve,  evidently  circumflex,  seen  passing  over  lower 
margin  of  subscapularis  and  disappearing  through  fibers 
of  this  muscle  above.  It  was  seen  that  the  humeral  head 
came  through  the  subscapularis  in  each  dislocation  and 
that  a  considerable  portion  of  the  muscle  had  disappeared 
on  this  accoimt.  After  dividing  and  lifting  the  remains  of 
the  muscle  from  the  capsule,  this  was  overlapped  as  usual 
by  catgut  sutures,  the  deficiency  in  the  muscle  being  only 
partly  closed.  Patient  left  hospital  in  5  days,  and  under 
Prof.  McKenzie's  charge  obtained  practically  full  motion 
in  three  weeks. 

The  after-course  of  this  case  has  such  an  important 
bearing  on  what  the  shoulder  can  stand  after  operation 
that  it  will  be  briefly  outlined :  The  patient  began  train- 
ing for  the  crew  of  his  university  in  February,  1910,  but 
gave  it  up  soon  after  the  crew  took  to  the  river,  from  lack 
of  confidence  in  the  shoulder  operated  on.  I  then  lost 
sight  of  him,  until  March  3,  191 2.  In  the  meantime  he 
had  gradually  tested  the  shoulder  to  find  what  it  would 
tolerate.  During  the  summer  of  19 10,  he  played  tennis, 
swam,  and  did  other  work  of  the  same  character.  During 
the  following  winter  he  boxed  a  good  deal.  In  October, 
191 1,  on  returning  to  college,  he  began  wrestling  in  the 
gymnasium  and  soon  decided  to  try  for  a  place  on  the 
university  team  in  the  i58-lb.  class.  This  required  wres- 
tling for  practice  from  a  half -hour  to  an  hour  each  evening. 
In  January,  191 2,  he  was  induced  to  enter  the  i7S-lb. 
class.  He  weighed  165  lbs.  and  could  increase  his  weight 
for  the  one  class  or  reduce  it  for  the  other.  In  practice  he 
would  sometimes  wrestle  with  men  of  200  lbs.  weight. 
Each  contest  with  another  institution  was  preceded  by 
elimination  trials  to  decide  who  should  represent  his 
university.  The  patient  was  the  representative  in  his 
class  in  the  contests  with  Columbia,  Cornell,  Lehigh  and 
Princeton  (on  two  occasions).  He  won  his  bouts  in  all 
except  that  with  Lehigh,  which  was  a  draw,  and  in  the 
second  contest  with  Princeton,  March  3,  191 2,  in  which  he 
sustained  a  mild  upward  dislocation  of  the  outer  end  of  the 
clavicle  on  the  left  side  which  corresponded  to  the  Moul- 
der operated  on.  At  the  time  he  thought  that  thb  shoul- 
der joint  had  given  way. 


In  October,  191 2,  he  began  wrestling  again.  In  view  of 
what  the  shoulder  had  stood  without  my  knowledge,  I  did 
not  interfere  with  his  ambition  to  continue.  He  practiced 
at  least  three  times  a  week,  and,  as  the  elimination  trials 
approached,  his  wrestling  became  more  frequent  and 
violent.  On  the  evening  of  November  25th,  he  had  been 
engaged  chiefly  in  practicing  the  release  from  the  "three 
quarter  Nelson"  hold,  which  he  would  permit  his  oppo- 
nent, a  good  wrestler  weighing  165  lbs.,  to  take  beforehand. 
To  release  himself  it  was  necessary  to  work  himself  into 
such  a  position  that  he  could  stand  on  his  head  and  while  in 
this  position  quickly  spin  his  whole  body  around,  at  least 
twice,  when  he  would  have  unloosened  the  hold  of  his 
opponent.  This  exercise  had  been  practiced  many  times 
previously,  and  on  this  evening  he  had  released  himself 
five  times  successively.  On  the  sixth  trial  he  had  com- 
pleted the  manoeuvre  and  was  free,  but  was  on  his  hands 
and  knees  with  the  left  arm  at  about  a  right  angle  with  the 
body  and  his  forehead  touching  the  floor,  when  his  appo- 
nent  fell  on  this,  the  left  shoulder.  An  anterior  dislocation 
resulted  and  was  reduced  imder  nitrous  oxide  anesthesia. 
The  patient  explains  that  in  wrestling,  he  '* works"  with 
his  left  arm,  which  exposes  the  left  shoulder  to  much  the 
greater  violence  and  twisting.  This  accounts  for  the 
dislocation  of  the  left  clavicle  on  March  3,  191 2,  and  of 
the  left  shoulder  on  November  25th.  That  this  was  not 
an  ordinary  recurrence  of  a  recurrent  dislocation,  in  which 
the  head  jumps  easily  into  a  hernial  sac  waiting  to  receive 
it,  was  shown  by  the  violence  necessary  to  produce  it. 
After  such  a  recurrence,  nothing  is  torn  and  in  a  few  days 
the  function  is  as  good  as  before  the  recurrence.  After 
the  reduction  of  this  dislocation,  the  shoulder  was  swollen 
and  very  painful;  the  arm  was  bound  to  the  side  for  four 
weeks,  and  a  month  later  no  force  had  been  used  to  over- 
come the  limitation  of  movement  in  the  shoulder,  whidi 
was  now  very  marked  and  resistant.  On  May  5,  1913, 
the  shoulder  motion  was  almost  normal,  and  at  the  present 
time  is  normal,  and  there  has  been  no  further  trouble  in 
the  joint.  I  believe  that  the  dislocation  was  a  new  trau- 
matic one,  such  as  occurs  from  forced  abduction  in  a 
previously  normal  joint;  i.e.,  a  new  tear  of  the  capsule  was 
necessary,  that  this  tear  healed  firmly  and  that  the  patient 
has  now  as  strong  a  shoulder  as  one  may  expect  after  the 
ordinary  traumatic  dislocation  of  the  shoulder. 

Case  8.  Woman,  32  years  old,  epileptic  for  11  years, 
referred  by  Dr.  J.  Hemphill,  of  West  Chester,  Pa.  Had 
her  first  dislocation  in  an  epileptic  attack,  8  years  before 
operation.  Reduced  on  following  day,  but  arm  not  bound 
to  side  afterward.  At  first  the  dislocations  occuired  only 
during  epileptic  attacks,  but  later,  on  the  least  exertion. 
It  was  easily  reduced  each  time  by  some  bystander. 
Operation  at  West  Chester  Hospital,  January  19,  191  z. 
The  dislocation  had  remained  unreduced  since  the  last 
recurrence  several  months  before,  but  was  easily  reduced 
at  the  time  of  operation,  after  a  few  manipulations  to  break 
up  the  limitation  of  movement,  by  traction  on  the  arm 
held  at  right  angles  with  the  body.  The  usual  operation 
was  done  through  an  anterior  axillary  incision.  The 
hospital  interne.  Dr.  Dorwarth,  reported  that  the  drain- 
age tube  was  removed  on  the  following  day,  that  healing 
was  by  first  intention,  and  that  the  patient  left  the  hos- 
pital January  29th  in  splendid  condition.  Dr.  Hemphill 
reported  very  recently  that  the  patient  has  full  motion 
and  power  of  the  limb  operated  on,  and  that  ^e  has 
never  had  a  dislocation  since  the  operation. 

The  following  case  was  operated  on  by  Dr.  A.  C. 
Wood.  A  brief  report  of  it  is  included  here,  with 
his  permission,  in  order,  especially,  to  place  on 
record  another  case  in  which  the  axillary  opera- 
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tk>n  was  done,  as  well  as  to  show  the  result  of  the 
operation. 

Case  9.  Farmer,  21  years  old  at  time  of  operation; 
now  a  m^cal  student.  In  May,  19091  fell  from  a  carriage 
to  the  ground,  dislocating  his  left  Moulder.  Arm  not 
bound  to  side  after  reduction,  but  was  kept  quiet  at  the 
side  for  about  a  week.  Second  dislocation  several  months 
later  while  climbing  a  tree.  Recurs  about  once  a  month; 
at  times,  several  times  in  one  week.  Generally  succeeds 
in  reducing  dislocation  himself.  Operation  at  University 
Ho^ital,  February  17,  191 1.  Incision  anterior  to  axillary 
vessels,  and  capsule  overlapped  by  catgut  sutures.  Small 
drainage  tube  employed,  which  was  removed  on  following 
day.  Primary  healing.  In  a  few  months  was  able  to  do 
his  usual  work,  has  never  had  a  dislocation  since  the 
operation,  and  has  practically  full  motion  in  the  shoulder 
and  power  in  the  affected  limb. 

Case  10.  Man,  24  years  old;  athlete.  About  5  years 
before  operation,  dislocated  right  shoulder  in  a  basket  ball 
game.  Reduced  immediately  by  a  fellow-player  who 
pulled  on  the  arm  held  in  abduction.  Patient  continued 
to  play  and  had  second  dislocation  during  same  evening. 
Arm  not  bound  to  side  after  reduction,  but  he  continued  to 
use  it  afterward.  Cannot  recall  time  of  next  dislocation, 
but  has  had  five  or  six  in  all,  the  last  one  on  Christ- 
mas Eve,  19x0.  Did  not  work  for  five  weeks  after  this 
because  of  the  pain  and  disability.  Shortly  after  the  first 
dislocation  of  the  right  shoulder,  he  dislocated  the  left 
one  in  a  basket  ball  game.  This  shoulder  has  been  dis- 
kxatcd  twTce,  at  least, —  how  much  of tener  he  cannot  say, 
but  he  has  not  dislocated  it  for  three  or  four  years,  (^ra- 
tion on  right  shoulder  at  University  Hospital  on  service  of 
Professor  Edward  Martin,  Sept.  9, 191 1.  Usual  operation 
through  indsion  anterior  to  axillary  vessels.  Distinct 
groove  found  on  posterior  part  of  head  at  usual  site.  Small 
rabber-dam  dram.  On  third  day  temperature  rose  to 
loif^.  Drain  removed,  grooved  director  introduced, 
and  a  considerable  quantity  of  dark  liquid  blood  evacuated. 
Drainage  wound  closed  in  two  weeks  and  patient  sent  home 
to  Soanton,  Pa. ,  a  week  later.  Had  practically  full  motion 
in  ei^t  weeks.  Has  continued  his  athletic  work  since. 
engaging  particularly  in  g3annasium  work,  basket  ball 
and  baseball,  but  has  not  had  further  trouble  in  the  shoul- 
der operated  on. 

In  January,  1913,  while  working  in  the  gymnasium,  he 
diskxaated  lus  left  siioulder  again,  and  since  that  time  it 
has  been  out  four  or  five  times.  Recently  it  was  dislocated 
twice  in  the  same  evening,  about  fifteen  minutes  apart. 
He  then  decided  that  he  would  have  this  shoulder  operated 
on  also.  This  was  done  at  the  University  Hospital,  July 
31,  191 3,  on  the  service  of  Professor  Edward  Martin, 
through  a  posterior  axillary  incision.  The  only  points  of 
interest  in  connection  with  the  operation  are  as  follows: 
The  circumflex  nerve  was  not  found  close  to  the  humerus 
but  lower  in  the  middle  of  the  field  of  operation  so  that  it 
had  to  be  guarded  against  more  carefully  than  usual,  and 
the  lower  fibers  of  the  subscapularis  were  torn  considerably 
by  the  strong  retraction  on  it.  Three  silk  mattress  sutures 
were  used  in  this  case.  The  patient  left  the  hospital  at 
the  end  of  one  week,  the  city  at  the  end  of  the  second  week, 
but  kept  the  arm  bandaged  in  the  Velpeau  position  until 
the  end  of  the  third  week. 

Case  ii.  Woman,  24  years  old,  epileptic  since  15  years 
of  age,  referred  by  Dr.  J.  W.  McConnell.  Has  had  only 
two  dislocations,  the  first  March  16,  and  second,  June  20, 
191 2,  both  during  epileptic  attacks  and  both  while  in  bed. 
Operation  July  X5th,  at  University  Hospital,  in  service  of 
Professor  Edward  Martin.  Incision  posterior  to  axillary 
vessels.    Finger  in  joint  detected  a  shallow  groove  in  head 


at  usual  site.  Capsule  overlapped  by  plain  catgut  sutures 
and  operation  completed  in  usual  manner.  Tube  removed 
in  48  hours,  skin  sutures  in  five  days,  and  patient  left 
hospital  at  end  of  a  week.  All  bandages  removed  at  end 
of  three  weeks,  but  seventeen  days  after  operation  patient 
had  two  severe  epileptic  attacks  on  same  day,  and  three 
months  after  operation  fell  headlong  down  a  flight  of 
stairs.  Has  almost  full  motion  and  had  had  68  epileptic 
attacks  (up  to  July  16,  1913)  since  operation,  but  has 
not  had  a  dislocation. 

Case  12.  Man  21  years  old,  epileptic,  referred  by  Dr. 
J.  H.  Swaving  of  Pottsville,  Pa.  Ten  years  ago  suffered 
from  fracture  of  skull  and  eight  years  ago  began  to  have 
^ileptic  convulsions.  First  dislocation  of  left  shoulder 
about  two  years  ago  in  an  epileptic  attack.  Seems  to 
have  most  of  his  attacks  at  night,  and  he  thinks  the  dis- 
locations have  recurred  at  least  two  or  three  hundred  times, 
a  dislocation  occurring  with  every  convulsion.  Recently  it 
has  been  taking  place  whenever  he  lies  on  the  left  side,  or 
abducts  the  arm  suddenly.  Says  that  two  days  before 
admission  he  had  a  series  of  convulsions  and  from  that 
time  to  the  day  of  admission,  the  dislocation  has  recurred 
about  fifteen  times.  He  is  somewhat  dull  mentally  and 
his  statements  may  be  unreliable,  but  he  insists  that  they 
are  true.  I  have  obtained  experimentally  on  the  cadaver, 
on  both  sides  of  the  same  body,  a  condition  almost  exactly 
identical  with  that  found  in  this  patient's  shoulder  at 
operation.  In  both  shoulders  of  the  cadaver  the  disloca- 
tion could  easily  be  reproduced  on  abducting  the  arm  but 
could  not  be  maintained  on  bringing  the  arm  to  the  side 
of  the  body.  Operation  in  University  Hospital,  in  service 
of  Prof.  Edward  Martin,  July  16,  191 2.  Incision  pos- 
terior to  axillary  vesseb.  Finger  in  the  joint  recogmzed 
a  large  movable  fragment,  representing  almost  the  anterior 
half  of  the  glenoid  process.  It  is  evident  that  in  the  first 
dislocation  the  anterior  and  lower  part  of  the  capsule  had 
remained  intact  and  had  pulled  away  this  fragment.  In 
each  dislocation  the  humeral  head  passed  forward  and  down- 
ward between  the  two  portions  of  the  glenoid  process,  push- 
ing the  movable  fragment  away  from  its  fellow.  The 
hold  could  not  become  locked  in  the  dislocated  position 
when  the  arm  came  to  the  side,  as  it  does  in  the  usual  dis- 
location when  the  head  passes  over  the  anterior  margin  of 
the  intact  cup.  There  was  a  fairly  large  defect  in  the  head 
at  the  usual  site.  After  thoroughly  curetting  the  adjacent 
surfaces  of  the  two  fragments  of  the  glenoid  process,  I 
concluded  to  do  the  same  with  the  surface  of  the  groove  in 
the  humeral  head.  This  was  accomplished  through  an 
incision  posterior  to  the  deltoid,  the  tendon  of  the  teres 
minor  and  the  capsule  being  divided  to  gain  access  to  die 
joint  posteriorly.  In  addition  to  curetting  the  surface 
of  the  defect  in  the  head,  I  also  chiseled  away  the  posterior 
margin  of  the  glenoid  cup,  in  order,  if  possible,  to  cause  the 
headf  to  rest  more  posteriorly  on  the  cup.  The  posterior 
wound  was  closed  without  draina^,  a  dressing  applied 
to  the  wound  and  the  patient  agam  placed  on  his  back. 
Through  the  axillary  wound  the  movable  fragment  was 
forced  against  its  fellow  as  closely  as  possible  and  the  cap- 
sule opening  closed  by  gauze  packmg.  Dressings  were 
applied  to  both  wounds  and  the  arm  bandaged  in  the 
velpeau  position.  Tlie  gauze  packing  was  removed  in 
three  dajrs  and  was  not  reintroduced  afterwards,  the  wound 
merely  being  covered  by  the  gauze  dressing.  Skin  sutures 
removed  in  seven  days;  wound  closed  in  about  three  weeks, 
but  the  arm  was  immobilized  in  the  Velpeau  position  for 
six  weeks.  My  object  was  to  obtain  bony  or  firm  fibrous 
union  between  the  two  fragments  of  the  glenoid  process  and 
thus  to  reform  the  glenoid  process,  and  to  fill  the  defect 
in  the  head  with  granulation  tissue  and  adhesions  to  the 
corresponding  portion  of  the  capsule.    As  was  to  be 
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expected,  limitation  of  movement  was  severe  when  the 
dressings  were  removed.  He  was  discharged  July  28, 
19x2,  and  later  readmitted  to  the  institution  for  feeble- 
minded in  Spring  City,  Pa.  The  physician  in  charge,  Dr. 
H.  M.  Carey,  reported  that  there  had  been  no  dislocations 
since  his  readmission,  that  the  patient  had  a  fair  range  of 
movement  of  the  arm,  but  that  he  died  March  30, 1913, 
from  the  effects  of  epilepsy. 

Case  13.  Man,  31  years  old,  strong  and  vigorous, 
referred  by  Dr.  C.  £.  Murrin,  of  Scranton,  Pa.  First 
dislocated  his  right  shoulder  5  years  before  operation. 
Reduced  by  a  physician  and  arm  bound  to  side  for  three 
or  four  days,  alter  which  he  used  it  as  freely  as  the  pain 
would  permit.  Does  not  know  how  many  dislocations  he 
has  had.  Had  the  last  one  about  three  weeks  before 
operation,  and  another  two  weeks  before  that.  From  the 
beginning,  pain  has  been  severe  for  a  few  days  after  each 
dislocation  and  reduction.  Operation  at  the  West  Side 
Hospital,  Scranton^  Pa.,  Sept.  24^  191 2,  Drs.  Norman 
White  and  C.  E.  Murrin  assistmg.  Usual  operation 
through  posterior  axillary  incision.  No  ligatures  used; 
capsule  overlapped  by  one  No.  z  plain  catgut  suture. 
Shallow  groove  in  posterior  part  of  head  at  usual  site; 
small  rubber  tube  drain;  catgut  sutures  for  skin;  Velpeau 
position.  Tube  removed  in  24  hours.  Left  hospital  in 
4  days.  Dr.  Murrin  reported  (Oct.  29,  191 2)  that  patient 
had  almost  full  abduction,  and  Dec.  ^,  191 2,  when  I  next 
saw  him,  he  had  full  motion  and  exceUeat  use  of  arm. 

May  I,  1913,  while  driving  a  light  wagon,  his  horse 
stumbled  and  fell.  In  hurriedly  jtunping  from  the  wagon 
he  had  gra^)6d  the  dashboard  with  his  right  hand  and  had 
one  foot  on  the  side  step  when  the  horse  got  up  and 
toppled  over  again.  This  threw  the  weight  of  his  body 
on  the  right  arm,  turning  it  backward  in  external  rotation 
and  abduction,  and  when  he  landed  on  the  ground  his  right 
shoulder  was  dislocated.  He  did  not  have  the  arm  boimd 
to  the  body  after  reduction  of  the  dislocation.  Although 
he  had  been  having  recurrences  every  few  weeks  before 
operation,  he  has  not  had  any  more  since  May  xst,  to  date, 
August  20th,  nearly  four  months.  If  he  had  reported 
the  accident  to  me  inunediately,  I  would  have  had  the 
arm  bound  to  the  side  in  the  Velpeau  position  for  at  least 
three  weeks.  I  believe  that  there  must  have  been  con- 
siderable hiceration  of  the  axillary  portion  of  the  capsule 
and  that  with  three  weeks'  immobilization  of  the  arm  in 
abduction  and  internal  rotation  the  important  axillary 
portion  of  the  capsule  would  have  been  dcatridally  short- 
ened again  —  periiaps  more  shortened  than  by  the  opera- 
tion. This  might  have  made  the  shoulder  as  strong  or 
even  stronger  than  before  this  last  dislocation.  He 
reports  that  it  feels  just  as  good  as  before  this  dislocation, 
that  he  uses  it  freely  and  that  it  seems  perfect  in  every  way, 
that  he  has  "played  baseball,  lifted  50  and  75-Ib.  chests  of 
tea,  100  and  x^S-lb.  bags  of  coffee,"  and  has  beoi  doing 
"pushing  and  lifting  and  heavy  work  around  wagon." 

Case  14.  Man,  26  years  old,  referred  by  Dr.  J.  J. 
Rutberg.  First  dislocation  from  falling  downstairs  with 
arm  in  hyperabduction.  After  reduction,  arm  bound  to 
side  for  about  10  days  or  two  weeks.  In  August,  191 2, 
had  his  second  dislocation,  while  trying  to  hold  another 
person  down  on  a  couch,  when  the  arm  was  forcwi  into 
abduction.  Had  third  dislocation  Dec.  18,  191 2,  while 
in  a  trolley  car  which  gave  a  lurch,  wrenching  the  shoiil- 
der  while  he  was  grasping  a  handrail.  The  arm  was  still 
bound  to  the  side  when  I  first  saw  him  Jan.  5, 1913.  Opera- 
tion at  Stetson  Hospital  Jan.  8,  1913.  Incision  posterior 
to  axillary  vessels.  Finger  in  joint  recognized  a  shallow 
groove  in  head  at  usual  site.  Capsule  overlapped  by  two 
long  forceps,  one  grasping  each  margin  of  Sie  capsule 
incision.     Skin  wound  dosed  by  No.  i  plain  catgut  sutures. 


No  ligatures  used  in  this  case.  When  arm  was  brought 
close  to  side  forceps  employed  to  maintain  overlapping  of 
capsule  margins  removed.  Small  rubber  tube  for  drain- 
age; dressing;  Velpeau  bandage;  tube  removed  in  24  hours. 
Patient  left  hospital  at  end  of  a  week,  when  Velpeau  band- 
age was  removed  and  arm  bound  to  side,  the  wrist  being 
supported  from  the  neck  by  a  sling.  All  bandages  removed 
at  end  of  second  week.  Now  has  full  motion  and  has  had 
no  dislocations  since  the  operation. 

Case  15.  Man,  21  years  old,  athlete,  referred  by  Dr. 
F.  P.  Phillips  of  Clarion,  Pa.  First  dislocation  in  a 
basket-ball  game  in  the  latter  part  of  1908.  Arm  not 
bound  to  side,  but  shoulder  remained  i>amful  for  a  few 
weeks.  Does  not  know  how  many  dislocations  he  has  had, 
but  during  past  year  they  have  recurred  from  slight  prov- 
ocation, as  when  he  is  in  bed  with  his  arm  in  abduction. 
Operation  at  Stetson  Hospital,  Jan.  29,  1913.  Indsion 
posterior  to  axillary  vessels.  Two  ligatures  were  employed 
for  a  divided  vein  in  the  lower  part  of  the  wound,  and 
there  was  some  oozing  that  could  not  be  controlled  by 
forceps  and  ligatures  because  of  its  depth.  Finger  in  joint 
foimd  a  shallow  groove  in  head  at  usual  site.  Overlapping 
of  capsule  margins  again  accomplished  by  long  forceps. 
No.  I  plain  catgut  sutures  for  skin  wound;  gauze  drain  tor 
oozing;  dressing;  Velpeau  bandage.  Gauze  drain  removed 
on  following  day.  ,  Left  hospital  6  days  after  operation, 
but  remained  in  the  city  for  another  week,  when  all  band- 
ages were  removed.  Did  not  begin  to  force  arm  upward 
until  beginning  of  fifth  week.  Two  months  after  opera- 
tion he  wrote  that  he  had  "almost  periect  action  of  the 
shoulder."  More  recently  he  wrote  that  he  had  been 
pla3ring  baseball  and  using  the  arm  as  vigorously  in  other 
ways,  without  disturbance  of  the  shoulder,  except  an 
occasional  pain. 

Case  16.  Man,  52  years  old,  carpenter  and  ship  stew- 
ard. Had  his  first  dislocation  in  1891,  while  wrestling. 
A  fellow-workman  reduced  it.  Did  not  bind  arm  to  side. 
Ever  since  has  had  marked  limitation  of  abduction  and 
external  rotation.  Cannot  abduct  much  be3rond  a  rig^t 
angle.  The  arm  gradually  ^w  weaker  with  successive 
dislocations,  which  are  very  irregular  as  to  the  interwds 
between  them,  but  they  have  grown  in  frequency  and  ease 
of  production.  They  have  occurred  while  he  was  asleep 
in  bed.  He  can  earn  more  money  and  prefers  to  work  as 
a  ship  steward,  but  he  gave  this  work  up  seven  or  eight 
years  ago  because  of  the  absence  of  a  physician  on  the 
ship  and  the  risk  involved  in  a  rough  sea.  Operation  at 
Philadelphia  Hospital  April  15,  1913,  in  service  of  Dr. 
A.  C.  Wood.  Indsion,  three  inches  long,  posterior  to 
axillary  vessels.  Small  groove  in  head  of  humerus  at 
usual  site.  Edges  of  capsule  incision  overlapped  by  long 
silk  suture  which  was  Later  withdrawn.  No  ligatures 
employed;  catgut  for  skin;  small  tube  for  drainage;  dress- 
ing; Velpeau  bandage;  tube  removed  in  48  hours.  Primary 
healing.  All  dressings  removed  April  28th,  and  arm  placed 
in  sleeves  of  shirt  and  coat.  Remained  in  hospital  until 
he  could  go  to  work.  Discharged  May  16,  19 13.  Said 
that  he  then  had  better  motion  and  use  and  more  power 
in  arm  than  before  operation  and  that  the  condition  was 
improving  continually.  July  10,  1913,  patient  asked  for 
and  received  my  permission  to  go  to  sea  again.  He  has 
had  no  dislocations  since  the  operation. 

CONCLUSIONS 

The  operation  of  capsulorrhaphy  cures  in 
the  great  majority  of  cases.  As  performed  in 
my  last  five  cases,  it  involves  very  little  operative 
trauma,  primary  union  is  obtained,  and  the  pa- 
tient may  leave  the  hospital  within  a  week. 
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Several  of  the  patients  returned  to  their  usual 
occupations  at  the  end  of  three  weeks,  and  two 
students  returned  to  their  classes  in  one  week. 

Of  the  eighteen  shoulders  operated  on,  there 
were  five  in  which  the  dislocation  occurred  after 
the  operation.  In  one  of  them  (Case  4),  the  large 
defect  in  the  humeral  head  and  the  powerful 
epileptic  convulsions  made  the  case  incurable  by 
capsulorrhaphy.  Early  operation,  when  the 
d^ect  was  slight  or  absent,  would  have  been 
effective,  as  shown  by  the  successful  results  in 
three  of  the  other  five  shoulders  in  epUeptics.  In 
Case  6,  an  epileptic,  it  was  obvious  at  operation 
that  the  large  defect  in  the  glenoid  cavity  of  the 
left  shoulder  would  render  capsulorrhaphy  ineffec- 
tive, although  it  reduced  the  frequency  of  the  recur- 
rences very  much.  As  was  proved  by  the  second 
q)eration  on  this  shoulder,  capsulorrhaphy  is 
sufficient  for  a  cure  of  this  condition,  if  the  cup  is 
reshaped.  Early  capsulorrhaphy,  alone,  would 
have  been  sufficient.  The  dislocation  after  opera- 
tion in  Case  7,  in  my  opinion,  was  a  new  trau- 
matic dislocation,  such  as  that  to  which  the 
Dormal  shoulder  is  exposed.  The  two  attempts  of 
the  humeral  head  to  leave  the  socket,  in  Case  5, 
indicated  that  the  capsule  had  not  been  suffi- 
ciently tightened  by  the  operation,  but  the 
frequency  with  which  he  has  ex[>osed  this  shoul- 
der to  the  violence  of  tennis  and  baseball  play- 
mg,  without  a  reciurence  in  nearly  four  years, 
indicates  that  the  cure  is  permanent  except  for 
severe  violence.  This  statement  will  probably 
hold  true  for  Case  13  also.  Of  the  18  operations, 
therefore,  it  may  be  said  that  16  were  successful, 
one  partically  successful  (Case  3),  and  one  a  fail- 
ure, but  even  in  this  case  the  patient  is  no  worse 
than  he  would  have  been  without  the  operation. 

The  condition  present  in  a  recurrent  dislocation 
is  essentially  that  of  a  hernia  of  the  joint,  and 
the  operation  of  capsulorrhaphy  consists  in  the 
removal  of  the  sac.  It  has  one  great  advantage 
over  operation  for  inguinal  or  other  hernia.  When 
recurrence  after  operation  takes  place  in  the  latter, 
a  cure  cannot  be  expected  without  another  opera- 
tion. While  in  Cases  5  and  13  the  operative  short- 
ening was  probably  not  sufficient  to  prevent  recur- 
rence from  severe  violence,  it  was  sufficient  to 
compel  some  laceration  of  the  capsule  before  a 
recurrence  could  take  place.  If  in  such  a  case, 
therefore,  the  arm  is  dressed  in  the  Velpeau  posi- 
tion for  about  three  weeks  afterwards,  the  cicatri- 
cial contraction  of  the  torn  and  relaxed  axillary 
portion  of  the  capsule  may  make  the  joint  as 
strong  as  it  was  made  by  the  operation,  or  even 
stronger. 

It  is  difficult  to  determine  whether  or  not  the 


shoulder  can  be  as  strong  after  operation  as 
before.  While  I  believe  that  it  is  not  in  these 
two  cases,  it  is  worthy  of  consideration  that  the 
right  shoulder,  which  the  patient  would  naturally 
expose  to  the  greater  violence,  was  involved  in 
each  case,  and  that  severe  violence  was  necessary 
to  produce  the  dislocation  in  each  instance. 
There  have  been  no  recurrences  in  either  shoulder 
since,  although  nearly  four  years  have  passed  in 
one  case.  In  Case  10  the  patient  insists  that  the 
first  or  traumatic  dislocation  in  the  right  shoul- 
der, when  it  was  normal,  occurred  from  merely 
raising  the  arm  to  catch  a  basket-ball,  which  did 
not  strike  the  arm,  nor  did  he  fall  or  sustain  any 
other  violence.  If  a  dislocation  had  occurred 
since  operation  in  this  case,  from  such  violence 
as  produced  it  after  operation  in  Cases  5  and  13, 
coiild  we  say  that  the  shoulder  was  stronger  or 
weaker  than  normal  after  operation?  That  a 
first  dislocation  of  the  shoulder  can  occur  from 
slight  violence  is  well  known.  I  have  one  patient 
who  dislocated  her  shoulder  while  sitting  in  a 
rocking  chair  from  merely  raising  her  arms  in  the 
act  of  "stretching." 

Few  normal  shoulders  are  exposed  to  as  much 
violence  as  was  the  one  operated  on  in  Case  7. 
That  this  one  gave  way  after  operation  is  to  be 
explained  by  the  fact  that  he  did  most  of  his 
work  in  wrestling  with  that  arm  and  shoulder. 
The  condition  which  developed  in  Case  3  is 
chargeable  to  the  operation  as  then  performed, 
but  the  cause  responsible  for  it  cannot  develop 
from  the  operation  as  now  performed. 

In  an  epileptic,  capsulorrhaphy  is  indicated 
after  the  first  recurrence.  It  was  performed  at 
this  stage  in  Case  11,  and,  although  the  patient 
has  had  as  many  as  sixty-eight  convulsions  since, 
she  has  not  had  a  recurrence  of  the  dislocation 
since  the  operation.  Spontaneous  cure  in  an 
epileptic,  after  the  first  recurrence,  is  very 
improbable.  It  may  occur  in  a  non-epileptic, 
but  is  very  rare,  and  the  patient  cannot  be  cer- 
tain that  he  will  not  have  a  recurrence  while  he 
is  in  a  dangerous  position.  I  would  advise  opera- 
tion in  any  case  after  the  third  or  fourth  disloca- 
tion, because  I  believe  that  the  risk  of  operation 
is  less  than  that  involved  in  depending,  for 
protection  in  danger,  upon  an  arm  the  shoulder 
of  which  is  easily  dislocated.  It  is  probable  that 
every  case  is  curable  by  capsulorrhaphy,  when 
performed  early,  and  almost  every  case  when 
performed  late;  and  that  the  only  patients  who 
will  require  a  more  severe  operation  are  epileptics 
with  large  defects  in  the  humeral  head  or  glenoid 
cavity,  both  of  which  are  due  to  repeated  recur- 
rences of  the  dislocation. 
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THE   SURGICAL  TREATMENT  OF  BACILLUS  COLI  COMMUNIS 

INFECTION   COMPLICATING  PREGNANCY^ 

By  EDWARD  P.  DAVIS,  M.  D.,  Philadelphia 


BACILLUS  coli  communis  infection  com- 
plicating pregnancy  manifests  itself  most 
f requenfiy  by  infection  of  the  appendix  and 
of  the  right  kidney.     The  following  cases  are 
illustrative: 

Case  i.  Italian  multipara,  aged  23  years,  ill-nourished, 
ill  seventeen  days,  pregnant  seven  months;  continuous 
pain  over  right  abdomen,  vomiting  and  chills;  pulse  from 
100  to  120;  temperature  from  loi®  to  103®  F.;  leucocytosis 
26,600;  urine,  add;  abundant  bacillus  coli  communis  in 
pure  culture.  The  left  kidney  could  not  be  palpated,  but 
the  right  kidney  could  be  distinctly  outlined  and  was 
considerably  enlarged. 

The  patient  was  treated  by  rest  in  bed,  milk  diet, 
hexamethylenamine,  purgation  and  the  copious  use  01 
water,  which  failed  to  produce  improvement.  The  advent 
of  chills  suggested  the  development  of  surgical  kidney  and 
the  need  for  operation. 

The  right  kidney  was  exposed  by  the  usual  lumbar 
incision.  It  was  much  enlarged  and  dark  bluish  in  color. 
Stitches  of  chromicizcd  catgut  were  passed  through  the 
two  extremities  of  the  capsule  and  the  kidney  indsedf  along 
its  convex  border.  An  abundant  flow  of  dark  blood 
followed.  The  finger  of  the  gloved  hand  was  passed 
through  the  kidney  substance  to  the  pelvis  and  the  opening 
dilated  suffidently  to  permit  the  introduction  of  a  gauze 
drain.  Blood  from  the  kidney  showed  bacillus  coli  com- 
munis in  abundance.  The  lumbar  wound  was  dosed  at  its 
extremities,  leaving  the  center  open  for  drainage. 

An  enlarged  appendix  was  then  exposed  by  the  usual 
indsion,  and  removed.  It  was  in  a  condition  of  chronic 
inflammation.  The  patient  inmiediatdy  improved,  and 
three  weeks  after  operation  came  into  spontaneous  labor, 
giving  birth  to  an  infant  46  cm.  long,  and  weighing  6  lbs. 
8  oz.  Both  mother  and  child  made  an  uninterrupted 
recovery. 

Case  2.  Patient  aged  21  years^  second  pregnanor  at 
five  months;  sent  to  the  Maternity  Department  of  the 
Jefferson  Hospital  from  the  examining  room  of  the  General 
Hospital,  having  been  sent  by  a  physician  with  a  diagnosis 
of  t3rphoid  fever.  The  patient  had  characteristic  symptoms 
of  toxaemia  with  fever  and  intestinal  disturbance. 

On  examination  the  red  blood  cells  were  4,500,000; 
leucocytes,  20,000;  haemoglobin,  75  per  cent.  An  acid 
urine  contained  bacillus  coli  communis  in  pure  culture  in 
abundance.  No  definite  history  of  the  duration  of  the 
patient's  illness  could  be  obtained,  as  she  had  been  under 
treatment  for  typhoid  fever  for  some  time  before  admis- 
sion. Neither  kidney  could  be  made  out  by  palpation  and 
the  patient  could  give  little  information  concerning  her 
conoition. 

The  right  kidney  was  drained  by  the  method  employed 
in  Case  i.  The  bacillus  coli  communis  was  found  in 
abundance  in  the  blood  discharged  from  the  kidney.  The 
appendix  was  post-caecal  and  was  removed  without  dif- 
ficulty. The  patient's  recovery  was  uninterrupted,  and 
her  pregnancy  was  undisturbed.  She  was  discharged  in 
good  condition,  as  she  preferred  to  be  at  home  for  her 
confinement. 


Medicinal  treatment  in  this  case,  prior  to 
operation,  was  unavailing,  and  the  patient's 
toxaemia  and  fever  were  steadily  increasing  when 
the  decision  to  operate  was  made. 

Case  3.  A  very  ill-nourished  Italian  multipara,  aged 
38  years,  was  admitted  to  the  Maternity  Department  of 
the  Jefferson  Hospital  because  she  was  pregnant  and  com- 
plained bitterly  of  severe  pain  in  the  lumbar  region. 

On  examination  the  patient  was  emadated,  six  months 
pregnant  with  a  living  child,  profoundly  toxic,  and  com- 
plained of  severe  pain  in  the  right  lumbar  region.  Her 
relaxed  condition  permitted  the  right  kidney  to  be  dis- 
tinctly outlined,  considerably  enlarged. 

Medidnal  treatment  failing,  the  appendix  was  first 
removed,  inflamed  and  adherent.  As  no  pus  was  present 
in  the  abdomen,  and  the  appendix  had  not  ruptured,  the 
wound  was  closed  without  drainage.  The  right  kidney  was 
greatly  enlarged,  and  an  abundant  flow  of  very  dark  blood 
followed  its  indsion.  This  contained  in  great  quantity  the 
bacillus  coli  communis,  and  the  blood  was  highly  infectious 
as  the  edges  of  the  wound  became  infected,  and  the  wound 
healed  by  granulation  in  consequence.  The  kklney  was 
drained  by  the  method  described. 

Before  operation  the  urine  was  highly  acid,  with  abund- 
ant bacillus  coli  communis;  the  patient's  leucocytosis  was 
35,000.  She  steadily  improved,  although  the  himbar 
woimd  healed  slowly,  untu  two  months  after  operation, 
when  she  gave  spontaneous  birth  to  an  eight  months' 
child.  This  was  artifidally  cared  for  in  the  nursery  of  the 
Maternity.  As  the  mother  could  not  nurse  the  child,  she 
went  to  her  home  to  care  for  her  other  children,  returning 
frequently  to  the  Maternity  to  visit  the  child  left  in  our 
care.   The  mother  made  an  excellent  recoveiy. 

Since  the  publication  of  Opitz's  (4)  and 
Mirabeau's  (3)  papers,  attention  has  been  re- 
peatedly drawn  to  bacillus  coli  communis  infec* 
tion  of  the  kidney  complicating  pregnancy. 
Appendicitis  in  pregnancy  has  been  so  thoroughly 
investigated  that  time  and  space  permit  no 
separate  attention  to  that  subject. 

Clinicians  recognize  infection  of  the  right 
kidney  as  much  more  frequent  than  the  left,  and 
account  for  this  in  three  ways:  First,  the  ascend- 
ing infection  from  bacillus  coli  invasion  of  the 
bladder  and  ureters;  second,  haematogenic  infec- 
tion from  the  circulation  of  infected  blood  through 
the  kidneys;  third,  infection  of  the  right  kidney 
by  the  bacillus  coli  communis  from  the  neighbor- 
ing and  often  contiguous  colon,  the  bacilli  making 
their  way  through  the  wall  of  the  intestine  into 
the  lymphatics  by  way  of  the  ureter  and  surround- 
ing tissues  to  the  pelvis  of  the  kidney.  Clinical 
and  experimental  evidence  establish  these  meth- 
ods of  infection. 
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The  predominant  symptoms  are  those  of 
toxaemia,  with  high  leucocytosis,  and  add  urine 
containing  bacillus  coli  communis  in  pure  culture. 
The  condition  of  the  urine  is  significant  and 
differentiates  the  infection  from  cystitis. 

As  Burnett  (2}  has  shown,  the  badllus  coli 
communis  does  not  decompose  urea  into  ammo- 
nia, and  hence  the  lu'ine  remains  acid.  It  is  also 
of  interest  to  note  that  this  germ  does  not  pro- 
duce an  antitoxin. 

The  differential  diagnosis  of  the  more  conunon 
form  of  pyelitis  in  pregnancy,  that  in  the  right 
kidney,  is  sometimes  difficult.  Often  the  kidney 
cannot  be  palpated  distinctly,  the  patient's  pain 
is  referred  to  the  right  lower  abdomen,  or  even 
to  the  upper  portion  of  the  abdomen  and  may 
suggest  right-sided  pleurisy,  appendidtis,  catar- 
rhal infection  of  the  gall-bladder,  chronic  consti- 
pation, renal  calculi,  or  salpingitis. 

From  the  pain  alone  an  exact  diagnosis  cannot 
be  made.  Clinically  the  existence  of  appendicitis 
can  never  be  denied  in  these  cases.  An  intelligent 
history  will  often  assist  in  making  a  differential 
diagnosis,  and  a  careful  physical  examination  of 
the  chest  may  enable  one  to  exdude  pleurisy. 
The  gall-bladder  is  so  often  invaded  during 
pregnancy  that  a  mild  infection  cannot  be  denied 
when  indefinite  pain  and  moderate  distiurbance 
of  the  pulse  and  temperature  are  present. 

When  we  consider  treatment,  one  may  natural- 
ly inquire  first.  What  would  be  the  fate  of  these 
patients  without  medical  attention?  The  devel- 
opment of  surgical  kidney,  septicaemia,  and  death 
have  been  re()orted  suffidently  often  to  show  us 
that  such  is  more  than  a  possibility.  In  my  obser- 
vation, a  patient  who  refused  operation  was 
critically  ill  for  several  weeks  with  repeated  chills 
and  fever,  finally  giving  birth  to  a  dead  child, 
and  making  a  tedious  recovery.  She,  however, 
received  good  hospital  care  and  medication. 

The  post-mortem  appearances  in  these  cases  are 
learned  from  a  very  interesting  report  by  William- 
son and  Barris  (9)  in  an  autopsy  made  upon  a 
patient  dying  at  St.  Bartholomew's  Hospital. 
The  bladder  was  normal,  the  ureters  dilated,  con- 
taining purulent  fluid  from  which  pure  cultiures  of 
bacteria  were  obtained.  Small  abscess  cavities 
were  fotmd  in  the  kidneys  with  degenerative 
changes  in  the  tubidar  epithelia. 

The  patient  from  whom  these  specimens  were 
obtained  was  treated  by  medicinal  means  and 
seemed  to  be  improving,  with  normal  tempera- 
ture, when  the  ureters  were  catheterized  under 
anaesthesia,  to  determine  the  condition  of  the 
renal  pelves.  This  manipulation  was  followed  by 
cyanosis,  rapid  breathing  and  death.     In  this 


case,  the  infection  seemed  to  have  come  through 
the  blood-stream.  A  pleiural  effusion  was  thought 
to  be  caused  by  the  same  organism. 

Medicinal  treatment  is  suffidently  successful 
in  mild  cases  to  warrant  its  prompt  and  thorough 
employment. 

Andrews'  (i)  success  in  19  cases  at  the  London 
Hospital  with  medicinal  treatment  only,  with  one 
induction  of  labor,  illustrates  what  can  thus  be 
accomplished.  The  essentials  of  this  treatment 
are  rest,  milk  diet,  purgation,  the  use  of  salt 
solution  by  continuous  instillation  at  intervals, 
and  the  administration  of  hexamethylenamine 
with  local  applications  over  the  kidney.  This 
treatment  mitigates  the  patient's  pain.  It  is  a 
familiar  observation  with  obstetricians  that  mild 
cases  do  well  imder  this  treatment. 

When,  however,  this  does  not  promptly  con- 
trol the  case,  and  the  leucocytosis  increases,  the 
patient's  temperature  is  higher,  chills  develop, 
and  the  toxaemia  is  worse,  more  radical  treatment 
is  indicated. 

The  suggestion  to  induce  labor  or  to  empty  the 
uterus  is  natiural  under  the  circumstances,  but  we 
believe  mistaken.  Stoeckel's  (8)  remark  that 
pyelitis  is  a  complication  of  pregnancy  and  that 
pregnancy  is  not  a  complication  of  pyelitis,  is 
exceedingly  pertinent.  The  obstetrical  rule 
should  prevail  that  in  all  cases  of  acute  infection 
complicating  pregnancy,  labor  should  not  be 
induced;  that  the  complications  should  be 
treated,  and  nature  allowed  to  take  care  of  the 
pregnancy.  It  must  be  remembered  that  the 
goal  of  the  obstetrician  is  the  saving  of  both  the 
Ufe  of  the  mother  and  child,  and  that  no  case  can 
be  considered  completely  successful  which  fails 
in  this. 

The  induction  of  labor  may  add  fuel  to  the 
fire,  as  illustrated  in  a  case  reported  by  Sauvage 
(7),  where  pregnancy  was  interrupted  with  the 
death  of  the  chold,  and  as  improvement  did  not 
follow  nephrotomy  was  practiced,  followed  by  the 
death  of  the  mother. 

We  cannot  agree  with  Burnett  (2)  in  his  advo- 
cacy of  the  induction  of  labor. 

The  effort  to  drain  and  disinfect  the  kidney 
without  indsion  is  frequently  made  by  catheter- 
izing  the  ureters  and  irrigating  the  pelvis  of  the 
kidney.  In  favorable  cases  this  may  be  done 
without  anaesthesia,  and  good  results  are  reported 
by  those  who  have  had  experience  in  this  treat- 
ment. In  early  pregnancy  this  method  has  been 
successful,  and  is  certainly  worthy  of  trial. 

Neither  medical  treatment,  the  induction  of 
labor,  nor  catheterization  of  the  ureters  with 
irrigation  of  the  pelvis  of  the  kidney,  effidently 
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deals  with  the  infected  condition  often  present 
in  the  right  lower  abdomen.  Whether  this  be 
appendicitis  or  a  possible  salpingitis,  it  is  essential 
that  the  abdomen  be  explored  and  the  appendix 
or  infected  tube  removed.  As  an  aid  in  determin- 
ing which  kidney  is  enlarged  and  the  degree  of 
enlargement,  pyelography  by  the  X-ray  has  been 
successful  in  the  Strassburg  clinic,  as  reported  by 
Schickele  (6).  By  this  method  the  kidneys  may 
be  distinctly  outlined,  and  often  the  dilated 
ureters  traced,  and  valuable  information  gained 
as  regards  the  site  and  method  of  operation. 
Shoiild  the  ureters  be  shown,  by  this  method,  to 
be  greatly  dilated,  and  both  kidneys  be  involved, 
the  case  would  be  suitable  for  catibeterization  of 
the  ureters,  and  irrigation  of  the  kidneys.  Should 
one  kidney  be  dbtinctly  palpable,  it  may  be 
drained  by  incision,  with  the  removal  of  the 
appendix;  and  should  this  not  be  sufBcient,  the 
ureters  subsequently  catheterized. 

Operations  upon  the  kidney  in  pregnancy 
should  not  be  considered  as  the  last  resort,  with 
an  unfavorable  prognosis.  Pousson  (5)  at  the 
French  Congress  of  Gynecologists  in  1910,  in 
66  cases  of  nephrectomy  with  foUowing  pregnancy 
had  59  patients  delivered  at  term,  most  of  them 
nursing  their  children,  and  one  becoming  a  wet 
nurse.  Pinard  removed  a  tuberculous  kidney, 
the  patient  afterward  passing  through  a  normal 
pregnancy.  Within  a  few  months  in  one  of  our 
wards,  a  pregnant  woman  from  whom  one  kidney 
had  been  removed  for  tubercular  infection 
recovered  from  eclampsia.  In  8  of  Israel's  cases 
with  tubercular  kidney  with  nephrectomy,  there 
occurred  subsequently  15  pregnancies  uncom- 
plicated, followed  by  normal  labor.  Hartmann 
reported  113  renal  operations  on  women,  35 
during  pregnancy  and  78  followed  afterward  by 
pregnancy.  Among  the  351  cases  collected  was 
Cragin's  vaginal  nephrectomy  for  the  removal  of 
a  displaced  cystic  kidney  in  the  pelvis  which  was 
obstructing  labor.  This  was  followed  by  normal 
delivery.  The  experience  of  others  coincides, 
and  it  is  interesting  to  note  that  operations  upon 
the  kidney  during  pregnancy,  accompanied  by 
disturbance  of  the  uterus,  often  do  badly,  while 
in  cases  where  pregnancy  remains  undisturbed 
the  prognosis  is  good.  During  pregnancy  itself 
tuberculosis  of  the  kidney  is  fortunately  rare,  as 
shown  in  the  experience  of  Guy's  Hospital,  where 
in  the  last  twenty  years  no  case  of  pregnancy  with 
tuberculous  kidney  has  been  observed. 

I  desire  also  to  report  a  case  of  intestinal  infec- 
tion in  which,  by  exclusion,  the  diagnosis  of 
bacillus  coli  communis  infection  is  most  reason- 
able. 


An  ill-nourished  primipara  from  semitropic  regions, 
after  spontaneous  labor  with  living  child,  developed  fever. 
Examination  of  the  blood  failed  to  reveal  streptococci,  nor 
were  the  usual  signs  of  puerperal  septic  infection  present. 
The  fever  was  characterized  by  considerable  elevation  with 
sharp  depression  and  rigors  of  moderate  severity.  As  the 
patient  did  not  improve  and  abscess  could  not  be  found, 
It  was  thought  that  possibly  she  had  pyosalpinx,  or  some 
obscure  collection  of  pus.  Her  symptoms  were  fever, 
malaise  and  diffuse  abdominal  pain  without  distention  or 
resistance,  while  peristalsis,  though  impaired,  was  present. 

On  section  the  pelvic  organs  were  normal,  excepting  a 
small  fibroid  nodule  on  the  posterior  wall  of  the  uterus. 
The  appendix  was  enlarged  at  its  base,  there  were  slight 
but  recent  adhesions  between  the  coils  of  intestine,  and 
part  of  the  transverse  and  the  entire  descending  colon  was 
thickened,  red,  and  at  one  point  beneath  the  peritoneal 
covering  ^owed  an  ulcerated  portion.  The  appendix  was 
removed,  adhesions  separated,  the  fibroid  nodule  removed 
from  the  uterus  and  a  Mikulicz  gauze  bag  placed  at  the 
bottom  of  the  pelvis,  with  a  cigarette  drain  to  the  former 
site  of  the  appendix.  These  drains  were  gradually  removed. 
The  patient  made  a  tedious  recovery  complicated  by 
phlebitis  of  moderate  severity.  The  Widal  typhoid  reac- 
tion was  negative.  Examination  of  the  stools  for  amoebae 
was  negative.  There  was  no  evidence  of  syphilis  or  tuber- 
culosis, and  the  most  reasonable  diagnosis  was  colon  bacil- 
lus infection  of  the  large  bowel.  The  tip  of  the  appendix 
was  practically  normal,  the  base  thickened  and  red. 

In  the  American  Journal  of  Obstetrics,  1896, 
xxxiv.  No.  2, 1  reported  a  cesarean  hysterectomy 
followed  by  death,  with  symptoms  of  abdominal 
infection.  At  autopsy  the  field  of  operation  by 
bacteriological  examination  was  sterile.  The 
lining  of  the  intestine  was  ulcerated  and  infection 
had  spread  from  these  ulcers  to  the  lymphatics 
of  the  peritoneum.  The  tests  for  typhoid,  syphi- 
lis, tuberculosis  and  streptococcus  infection  were 
negative.  The  history  showed  that  shortly  before 
coming  into  labor,  the  patient  had  taken  violent 
irritant  purgatives,  hoping  to  terminate  preg- 
nancy with  the  death  of  the  child. 

We  know  that  the  colon  bacillus  is  the  germ 
most  frequently  present  in  the  intestine,  and  most 
often  producing  infection  of  the  intestine  and 
surrounding  viscera.  Clinical  infection  from  this 
source  is  characterized  by  moderate  fever,  with 
sharp  descent,  rigors,  malaise  and  the  absence  of 
signs,  in  many  cases,  of  abscess.  Abdominal 
pain  is  often  referred  to  the  large  bowel,  especially 
in  the  region  of  the  appendix.  Many  of  these 
cases  undoubtedly  recover  with  medical  treat- 
ment only,  but  where  improvement  in  a  reason- 
able time  does  not  follow  such  treatment,  the 
patient  growing  worse,  I  believe  that  section 
should  be  done.  The  appendix  should  be  re- 
moved, adhesions  loosened,  collections  of  pus 
emptied  and  extensive  drainage  instituted.  Salt 
solution  should  be  given  at  the  time  of  operation 
by  intravenous  injection,  and  afterward  by  the 
drop  method  in  the  bowel.   Food  must  be  limited 
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to  substances  leaving  no  residue  and  stimulation 
freely  employed. 

These  cases  are  reported  to  call  the  attention  of 
the  profession  to  the  feasibility  of  surgical  treat* 
ment  for  this  condition  in  severe  cases  which  do 
not  improve  after  a  reasonable  time,  and  while 
under  accurate  observation  with  medicinal  treat- 
ment. 

The  bibliography  of  the  most  recent  literature 
is  appended. 
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A  NOTE   AS   TO  THE   RECOGNITION   OF  THE   URETER 
Report  of  a  Case  of  Anastomosis  of  the  Ureter  into  the  Appendix 

By  W.AYNE  BABCOCK,  M.  D.,  Philadeijphia 


DURING  abdominal  and  especially  pelvic 
operations  it  is  ofttimes  of  advantage  to 
quickly  and  positively  recognize  the  ureter. 
While  by  painstaking  search  the  ureter  may  usu- 
ally be  distinguished  from  other  structures,  if 
the  tube  is  greatly  displaced  or  embedded  in  new 
tissue  or  altered  in  caliber  it  may  be  found  diffi- 
cult to  positively  identify  the  structure. 

Some  time  ago  on  exposing,  by  the  extraperi- 
toneal method,  a  ureter  containing  a  stone,  we 
found  a  tube  of  the  size  and  thickness  of  small 
intestine.  It  so  closely  resembled  bowel  that  for 
a  moment  we  hesitated  to  incise  it.  It  was  found, 
however,  to  have  periodic  peristaltic  movements 
which  diflfered  from  those  of  the  small  bowel. 
They  were  excited  by  stroking  the  tube  and  they 
also  occurred  spontaneously  at  equal  and  rather 
frequent  intervals  of  time.  These  movements 
were  so  pronounced  that  they  could  readily  be 
demonstrated  to  students  seated  a  number  of  feet 
from  the  operating  table.  Later  on  studying 
normal  ureters  during  the  course  of  intra-ab- 
dominal operations,  the  peristaltic  movements 
were  found  to  continue  regularly  during  the  course 
of  the  operation,  and  they  could  easily  be  seen 
through  the  overlying  peritoneum. 

We  have  thus,  by  the  characteristic  peristaltic 
waves,  been  able  repeatedly  to  positively  identify 


the  ureter  and  to  demonstrate  it  to  others. 
Through  the  peritoneum  the  inosculating  peri- 
ureteral blood-vessels  that  form  fairly  coarse  oval 
loops  may  be  seen.  During  the  peristaltic  wave 
the  caliber  of  the  tube  is  not  only  diminished  but 
the  ureter,  marked  by  the  attached  vessels,  may 
be  seen  to  slide  upward,  and  then  after  a  momen- 
tary pause,  downward  under  the  peritoneum. 
The  movements  are  quite  rapid,  cover  several 
millimeters  and  are  succeeded  by  a  fairly  long 
interval.  In  one  patient  recently  we  found  the 
interval  to  be  28  seconds.  On  stroking  the  ureter 
it  became  12  seconds.  There  is  no  other  colum- 
nar or  tubular  structure  in  the  body  that  shows 
this  type  of  peristaltic  movement.  In  the  in- 
testines the  peristalsis  takes  the  form  of  succeed- 
ing waves  and  in  the  ureter  the  contracting  wave 
is  usually  less  apparent,  the  chief  impression  being 
the  longitudinal  sliding  or  trombone  movement. 
It  suggests  the  intermittent  sUding  of  valve  rods 
seen  on  steam  vessels.  Although  certain  ureters 
show  a  primary  change  in  diameter  with  eleva- 
tion of  the  tube,  intestinal  movements  also  have 
not  the  same  orderly  succession  of  peristaltic 
movement,  and  instead  of  being  excited  by  strok- 
ing or  manipulation  they  usually  soon  cease  after 
the  abdominal  cavity  has  been  opened.  Any 
surgeon  who  will,  for  a  brief  period  of  time,  expose 
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the  deep  structures  passing  over  to  the  pelvic 
brim  in  the  region  of  the  sacro-iliac  synchondroses 
should  be  able  to  recognize  the  ureters  by  this 
simple  method. 

ANASTOMOSIS  OF  THE  USETER  INTO  THE  APPENDIX 

Bemays  Kennedy^  suggests  the  feasibility  and 
advantage  of  anastomosing  the  ureter  into  the 
appendix.  This  operation  I  carried  out  three 
years  ago  in  the  following  case: 

Mr.  S.  C,  age  40,  was  admitted  to  the  Samaritan  Hospi- 
tal April  I,  19 10.  He  had  an  advanced  carcinoma  of  the 
bladder  with  much  cystitis  and  was  emaciated,  debilitated 
and  toxic.  On  April  i,  1910,  spinal  anaesthesia  was  used, 
a  suprapubic  cystotomy  was  done,  and  the  growth  partially 
removed.  It  was  found  to  be  so  extensive  as  to  preclude 
any  conservative  operation.  It  was  decided,  therefore,  to 
anastomose  the  ureters  with  the  bowel  in  the  hope  of  being 
able  later  to  do  a  radical  cystectomy.  The  advantage  of 
introducing  the  ureter  into  the  appendix  suggested  itself. 
It  did  not  seem  as  feasible,  however,  with  the  septic  supra- 
pubic opening  to  introduce  both  ureters  into  tlds  organ. 
On  April  22,  1910,  through  an  incision  above  the  crest  of 
the  ihum,  the  retroperitoneal  tissues  upon  the  right  side 
were  exposed  and  the  ureter  isolated,  divided  and  brought 
into  the  field.  A  small  incision  was  then  made  through  the 
posterior  peritoneal  wall  and  the  appendix  pulled  through 
and  made  extraperitoneal.  The  tip  of  the  appendix  was 
excised  and  the  end  of  the  ureter  affixed  by  fine  sutures 
which  were  carried  into  the  limien  of  the  appendix  and 


through  the  appendicular  wall.  These  were  tightened  and 
the  end  of  the  divided  appendix  united  by  other  sutures  to 
the  adjacent  wall  of  the  ureter.  It  seemed  desirable  to 
have  a  portion  of  the  ureter  in  contact  with  the  appendix 
not  lin^  by  mucosa.  The  discrepancy  in  the  size  of  the 
two  tubes  and  the  thick  mucous  lining  of  the  appendix 
rendered  it  somewhat  difficult  to  get  a  satisfactory  and 
apparently  water-tight  approximation.  The  left  ureter  was 
divided  and  embedded  m  the  rectum.  The  patient  was  a 
very  unsatisfactory  subject  and  progressively  failed  and 
died  AprU  24, 19 10.  The  extr^)eritoneal  anastomosis  was 
selected  in  order  to  avoid  intraperitoneal  leakage. 

By  closing  the  peritoneum  carefully  about  the 
base  of  the  appendix  and  avoiding  any  interfer- 
ence with  the  appendicular  vessels  and  the  meso- 
appendix  the  operation  may  be  done  with  little 
danger  of  peritoneal  infection.  The  anastomosis 
of  both  ureters  into  the  appendix  evidently  would 
be  a  more  difficult  procedure  and  could  be  done 
more  conveniently  and  with  less  ureteral  displace- 
ment by  an  intraperitoneal  operation.  We  are  of 
the  opinion  that  the  operation  of  uretero-appendi- 
ceal  anastomosis  possesses  no  very  great  advan- 
tage, as  it  does  not  obviate  the  secondary  cicatricial 
contraction  of  the  divided  end  of  the  ureter,  the 
stenosis  thus  produced  being,  we  believe,  one  of 
the  great  causes  of  the  secondary  renal  infections 
after  these  operations. 

*■  Suif.,  Gyncc  &  Obtt,  191a,  xv,  464. 


A  METHOD   OF   MARKING  IMPORTANT  FIELDS   ON  THE 

MICROSCOPIC  SLIDE 

By  harry  H.  hart,  Baltdcose 

Radiologiit  and  Pathological  Photogxaplicr,  Private  Hospital  of  Howaid  A.  Kelly.  M  D. 


THE  pathologist  frequently  finds  a  partic- 
ularly good  spot  on  the  slide  when  examin- 
ing a  specimen  under  the  microscope  which 
it  is  desirable  to  mark  for  future  use,  especially 
when  the  specimen  is  to  illustrate  an  article 
with  photomicrograph  or  drawing. 

I  have  devised  a  simple  method  of  so  marking 
which  enables  the  pathologist  to  show  his  artist 
or  photographer  the  exact  field  desired  and  also 
furnishes  a  guide  in  estimating  the  magnification 
of  a  given  field  in  a  given  sized  picture.  A  number 
of  slides  may  be  marked  at  one  time  and  the 
illustrations  made  later. 

The  only  appliances  necessary  are  some  square 
white  gunmied  labels  a  trifie  larger  than  the  cover 
glass  and  a  tool  used  by  dentists,  known  as 
Ainsworth's  rubber  dam  punch  (Fig.  i).  This 
has  a  rotary  device  for  cutting  various  sized 


holes,  from  the  size  of  a  pin-point  up  to  one  of 
2  mm.  diameter. 

A  hole  just  including  the  field  desired  is 
punched  in  the  center  of  one  of  the  labels  and 
the  latter  is  then  slipped  over  the  slide  and  under 
the  objective  while  the  operator  continues  to 
view  the  field  through  the  microscope.  When 
the  opening  in  the  paper  exactly  coincides  with 
the  field  of  vision,  the  label  is  fastened  to  the 
cover-glass  by  moistening  the  comers  only  (Fig. 
2).  If,  for  instance,  a  circular  picture  of  90 
nmi.  diameter  at  a  magnification  of  60  diameters 
is  required,  it  will  be  necessary  to  punch  a  1^ 
mm.  hole.  The  field  included  in  the  finished 
picture  will  then  be  the  same  as  that  seen  micro- 
scopically. The  same  plan  may  be  used  for  high 
powers  by  decreasing  the  size  of  the  punch-hole 
as  the  magnification  is  increased.    When  using 
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Aioswoitii  nibbcT  dam  puoch 


this  device  for  photomicn^raphy,  I  usually  loosea 
one  eud  of  the  label  and  push  it  aside  ana  get  rid 
of  any  minute  fibers  of  paper  which  might  tend 
to  otstruct  the  field,  after  the  slide  is  properly 
centered  and  all  is  ready  for  the  exposure  of  the 
n^ative. 

The  following  methods  of  marking  slides  are 
die  only  ones  in  use  heretofore  which  I  have 
been  able  to  find: 

(j)  Marking  a  circle  on  the  cover-glass  around 
the  field  with  a  pen  and  ink ;  a  very  crude  method. 

{b)  Using  a  pointer  of  gummed  paper  pasted  on 
the  cover  glass;  this  is  useful  to  mark  a  particular 
object,  but  does  not  give  a  circumscribed  field.' 

■  FgrafDlladaciipCica<i<iii«hodiBuidC,HcP>iil  N  Huhx^'k 
*BMk  gl  Fbotocn^-"  Tbc  bnafa  mukB  (D)  b  dMcdbcd  In  datail 
br  PnjIeNa  Simoa  Hairy  dee.  In  hk  it«ndud  work  c    " 


Fig.  a.    Slide  with  label  in  place. 

(c)  Maltwood's  finder,  consisting  of  a  glass  the 
size  of  a  slide  ruled  in  minute  squares.    Each 

Suare  contains  two  numbers  which  serve  to 
entify  the  horizontal  and  vertical  position  of  the 
square.  The  specimen  to  be  marked  is  correctly 
placed  under  the  objective,  and  its  position  on  the 
stage  of  the  microscope  noted  by  means  of  the  me- 
chaiiicaJ  stage.  The  slide  is  then  removed  and  the 
finder  substituted.  The  numbered  square,  or 
squares,  which  appear  in  the  field  will  then  serve 
to  identify  the  field  for  future  reference,  it  being 
necessary  to  place  the  slide  in  exactly  the  same 
position  on  the  stage  each  time.  This  method 
would  not  be  satisfactory  with  microscopes  not 
fitted  with  mechanical  stages. 

(d)  A  marker  consisting  of  an  objective-like 
attachment  which  screws  into  the  nose-piece 
of  the  microscope.  This  carries  a  small  brush 
which  is  dipped  in  colored  shellac,  and  made  to 
rotate  around  the  field,  thus  enclosing  it  within 
a  dark  ring.  The  position. of  the  bnuh  may  be 
changed  to  vary  the  size  of  the  drde. 
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CHICAGO  SURGICAL  SOCIETY 

Regttlar  Meeting  Held  November  7,  1913,  with  the  President, 

Dr.  M.  L.  Harris,  in  the  Chair 


Previous  to  the  papers  Dr.  Bevan  arose  to  a 
question  of  personal  privilege  and   said: 

Dr.  Arthur  Dean  Bevan:  As  a  question  of 
personal  privOege  I  wish  to  correct  a  statement 
I  made,  I  think,  at  the  last  meeting  of  the  Chi- 
cago Surgical  Society  in  regard  to  an  apparatus 
which  is  made  by  Dr.  Lemon,  of  Milwaukee. 
In  a  meeting  before  the  Western  Orthopedic 
Association,  I  understood  Dr.  Ridlon  to  say  that 
this  apparatus  of  Lemon,  of  Milwaukee,  was  a 
modification  of  one  which  he  had  modified  from 
the  Bartlett  apparatus,  of  Boston,  and  I  made 
that  statement  in  a  discussion  before  this  society. 
Since  that  time  Dr.  Lemon  and  Dr.  Ridlon  have 
both  called  my  attention  to  the  fact  that  the 
apparatus  which  Dr.  Ridlon  referred  to  was  not 
Dr.  Lemon's  apparatus,  but  the  apparatus  of 
another  Milwaukee  surgeon.  As  a  question  of 
personal  privilege  and  in  justice  to  Dr.  Lemon, 
I  desire  to  correct  the  statement  made  in  a  former 
discussion,  so  that  this  fact  will  appear  in  the 
minutes  of  the  Chicago  Surgical  Society. 

Dr.  Alfred  Strauss  read  a  paper  (by  invita- 
tion) entitled  "An  Artificial  Ureter  Made  from 
the  Abdominal  Wall."  (See  p.  78.) 

discussion 

Dr.  L.  L.  McArthur:  I  stand  here  simply 
as  a  sponsor  for  this  paper  and  do  not  propose 
to  enter  into  a  discussion  of  it  because  I  know 
very  little  about  the  experimental  work  that  has 
been  detailed  to  you  this  evening,  but  after 
seeing  the  slides  and  hearing  the  work  of  one  of 
my  former  internes  I  felt  that  it  was  of  such 
importance  that  the  Surgical  Society  of  Chicago 
was  entitled  to  hear  it  first.  I  believe  that  the 
work  is  indicative  of  practical  application  to  the 
human  being  and  one  which  will  be  really  epoch- 
making  in  the  way  of  advance  for  the  replace- 
ment of  those  portions  of  the  ureter  which  are 
occasionally  of  necessity  sacrificed  in  a  surgical 
procedure  or  destroyed  by  disease  or  by  neo- 
plastic infiltrations.  The  work  has  been  one  of 
the  first  contributions  which  have  come  out  of 


the  new  institution  for  scientific  research  at  the 
Michael  Reese  Hospital,  and  is  one  worthy  to  be 
included  in  the  volume  of  experimental  research, 
one  of  which  we,  as  members,  of  that  institution 
are,  I  think,  justly  proud. 

Dr.  Dean  Lewis:  The  piece  of  work  that 
has  been  described  by  Dr.  Strauss  is  very  in- 
teresting. Surgeons  have  been  slow  in  invent- 
ing and  adopting  new  procedures  for  the  repair 
of  ducts.  Recently  Dr.  Carl  Davis  and  myself 
have  attempted  to  repair  and  reconstruct  the 
common  bile  duct  with  living  transplants,  for 
reconstruction  of  the  duct  by  a  rubber  tube,  as 
recommended  by  Sullivan  and  Wilms,  has  never 
seemed  to  me  to  be  entirely  satisfactory.  Fascia 
apparently  is  highly  resistant  to  bile  and  urine, 
providing  there  is  no  infection.  We  have  re- 
constructed the  common  bile  duct  by  using  free 
fascial  transplants.  After  cutting  the  duct  we 
have  removed  a  piece  of  the  sheath  of  the  rectus 
muscle  and  have  joined  the  two  ends  by  a  fascial 
tube,  much  as  Dr.  Strauss  has  united  the  ends 
of  the  divided  ureter.  The  fascia  has  been  trans- 
planted free  without  a  pedicle.  The  fascia  lives, 
there  being  no  evidence  of  necrosis.  In  prac- 
tically all  cases  there  has  been  some  dilatation 
of  the  duct  above  the  transplant,  but  bile  has 
passed  on  into  the  intestine. 

We  have  done  the  same  thing  with  the  ureter. 
The  ureter  has  been  divided  and  the  two  ends 
have  been  united  by  a  fascial  tube,  the  fascia 
being  transplanted  free.  In  the  procedure  em- 
ployed by  Dr.  Strauss  I  do  not  believe  that  the 
pedicle  is  necessary  to  preserve  the  life  of  the 
transplant.  There  is  more  or  less  dilatation  of 
the  ureter  above  the  transplant  and  some  hydro- 
nephrosis, but  urine  passes  beyond  the  point 
where  the  transplant  was  inserted.  I  believe 
that  in  both  the  conmion  duct  and  ureter 
the  dilatation  above  the  point  at  which  the 
transplant  was  inserted  is  due  to  an  interruption 
of  the  rhythmical  waves  which  pass  over  these 
ducts.  I  believe  that  the  method  can  also  be 
used  to  reconstruct  the  salivary  ducts  in  cases 
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of  salivar>'  fistula.  These  fascial  transplants 
are  apparently  easily  killed  by  infection  and 
this,  of  course,  may  prevent  a  wide  application 
of  the  principle  we  have  advocated. 

Dr.  Caiil  Beck:  The  paper  of  Dr.  Strauss 
is  highly  interesting,  not  only  on  account  of  the 
microscopical  findings  but  also  on  account  of  the 
advantage  of  using  local  tissues  for  the  first 
time  as  transplants.  It  seems  to  me,  however, 
that  another  principle,  which  is  much  more 
simple,  enters  into  this  work.  I  have  a  case  in 
which  I  have  used  it.  Where  there  is  a  partial 
loss  of  the  ureter  other  structures  can  be  used. 
I  refer  to  the  principle  of  using  a  part  of  the 
bladder  as  a  transplant.  It  is  a  principle  which 
has  been  used  in  the  formation  of  the  oesophagus. 
Some  years  ago  we  showed  such  a  specimen  before 
the  Chicago  Medical  Society  in  conjunction 
with  some  work  I  did  with  Dr.  Carrel.  It  con- 
sisted of  the  formation  of  an  oesophagus  from  a 
flap  which  was  cut  paraUel  to  the  large  curvature 
of  the  stomach,  then  turned  upward  and  formed 
into  a  tube  which  was  joined  to  the  oesophagus. 
This  operation  has  recently  been  mentioned  in 
the  literature  imder  other  names  than  ours, 
but  as  our  report  of  owe  experimental  work  was 
published  only  in  the  Proceedings  of  the  Chicago 
Medical  Society  it  has  not  found  its  way  into 
the  general  literature.  The  same  principle  can 
be  used  to  make  quite  a  long  ureter  from  the 
bladder,  taking  a  portion  of  the  wall  and  leaving 
it  in  connection  with  the  wall,  and  so-called 
cysto-enterostomy  by  Boari,  and  using  a  flap 
as  long  as  you  want  it.  This  work  demon- 
strates that  a  considerable  portion  of  the  ureter 
can  be  replaced  from  the  wall  of  the  bladder. 
It  is  physiological  tissue  which  can  be  used  for 
reconstruction.  The  same  can  also  be  used  for 
the   common    duct   from    the    intestine. 

Dr.  Daniel  N.  Eisendrath:  The  great  dif- 
ficulty, as  has  been  pointed  out  by  Dr.  Strauss, 
with  all  ureteral  plastics  has  been  that  the  ureter 
sooner  or  later  eats  up  the  structure  that  you 
have  transplanted  on  account  of  the  irritating 
action  of  the  ureter,  and  sooner  or  later  becomes 
converted  into  cicatricial  tissue  which  presses 
upon  the  proximal  and  distal  portions  of  the 
ureter,  in  which  we  get  stenosis  at  the  point  of 
transplantation  with  subsequent  hydronephrosis. 
At  the  time,  I  thought  that  if  we  could  get  some 
structure  which  was  accustomed  to  the  presence 
of  urine,  like  the  urinary  bladder  itself,  we  might 
solve    the    problem    of    these    transplantations 


successfully.  I  did  not  know  at  that  time  of 
Boari's  work,  and  a  free  transplant  was  made 
between  the  ends  of  the  ureter  in  the  manner  Dr. 
Strauss  has  carried  out,  believing  that  this  would 
overcome  any  cicatricial  tissue.  We  pursued  a 
technique  practically  the  same  as  that  of  Dr. 
Strauss,  and  as  almost  everyone  would  working 
in  this  field.  Those  who  have  used  arteries  or 
veins  have  inserted  them  between  the  ends  and 
then  sutured  them,  but  the  method  pursued  by 
myself  and  Dr.  Strauss  in  a  modified  manner 
was  to  take  the  transplant  and  make  a  sort  of 
pseudo-bladder  of  it.  Dr.  Strauss  succeeded 
in  uniting  the  distal  edge,  put  in  so  as  to  project 
after  the  manner  spoken  of  by  Dr.  Beck  in  the 
reimplantation  of  the  intestine.  We  obtained 
a  number  of  successful  unions  by  this  method. 
A  nimiber  of  the  dogs  died  from  sloughing  of 
the  flaps.  The  flaps  did  not  live  and  we  had 
perforation  and  urinary  fistida,  which  would 
open  toward  the  outside.  At  other  times  the 
urine  would  escape  into  the  peritoneal  cavity  and 
we  had  peritonitis.  The  dogs  that  lived,  as  we 
found  in  our  experiments,  had  hydronephrosis, 
the  result  of  contraction  of  the  transplant  with 
dilatation  above  it. 

Dr.  Alfred  Strauss  (closing  the  discussion) : 
With  reference  to  the  remarks  made  by  Dr.  Lewis 
concerning  experiments  on  the  bile  ducts,  his 
statement  speaks  in  favor  of  my  hypothesis  re- 
garding an  acid  or  peculiar  chemical  reaction  of 
the  urine  causing  some  slight  degenerative  change 
in  the  fascia  which  produces  infiltration,  cartilage 
formation  and  bone  formation. 

Another  point  which  favors  this  hypothesis 
is  the  transplantation  of  fascia  to  bile  ducts,  the 
bile  being  an  alkaline  mediiun  which  causes  no 
chemical  irritation  and  therefore  no  changes  in 
the  fascia.  For  instance,  I  believe  Dr.  Lewis  has 
transplanted  the  fascia  lata  into  the  abdominal 
wall  and  areolar  fatty  tissue,  both  of  which  have 
an  alkaline  or  neutral  reaction,  and  the  trans- 
plant does  not  change  its  character.  This  again 
speaks  in  favor  of  the  acid  or  peculiar  chemical 
reaction  that  causes  this  metaplasia. 

Question.  .  Has  Dr.  Strauss  made  any  free 
transplants? 

Answer,  Yes;  I  have  three  living  dogs  oper- 
ated three  months  ago  in  which  the  same  tech- 
nique was  used,  except  that  a  free  instead  of  a 
pedicle  transplant  was  used.  My^  experience 
with  this  technique  on  the  common  bile  duct  has 
produced  mostly  negative  results. 
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HISTORICAL 

THE  American  College  of  Surgeons  was  orga- 
nized at  a  meeting  held  in  Washington  on 
Monday  evening,  May  5,  1913.  Four 
hundred  and  fifty  surgeons  of  the  continent  of 
North  America  came  together  at  the  invitation 
of  an  Organization  Committee  which  had  been 
appointed  by  the  Clinical  Congress  of  Surgeons  of 
North  America  at  its  meeting  in  November,  191 2. 
This  committee  consisted  of  Edward  Martin  of 
Philadelphia,  Enmiet  Rixford  of  San  Francisco, 
John  B.  Murphy  of  Chicago,  Rudolph  Matas  of 
New  Orleans,  Albert  J.  Ochsner  of  Chicago, 
Charles  H.  Mayo  of  Rochester,  Minn.,  Frederic 
J.  Cotton  of  Boston,  George  Emerson  Brewer  of 
New  York,  J.  M.  T.  Finney  of  Baltimore,  W.  W. 
Chipman  of  Montreal,  George  W.  Crile  of  Cleve- 
land and  Franklin  H.  Martin  of  Chicago. 

The  invitations  which  resulted  in  this  large 
gathering  of  surgeons  in  Washington  were  extend- 
ed by  the  Organization  Committee  after  a  care- 
fully prepared  campaign  in  which  each  large 
university  city  on  the  continent  was  visited  by  a 
member  of  the  committee  who  met,  in  person,  a 
group  of  selected  men  brought  together  by  a  com- 
mittee of  three  in  each  locality,  which  committee 
had  been  authorized  by  the  Organization  Com- 
mittee to  extend  an  invitation  to  the  surgeons  in 
their  locality  to  meet  the  representative  of  the 
Organization  Committee.  These  five  himdred 
men  who  were  invited  to  the  meeting  in  Washing- 
ton, four  hundred  and  fifty  of  whom  responded, 
represented  all  branches  of  surgery  and  surgical 
specialties. 

ORGANIZATION 

At  this  meeting  in  Washington,  called  for  the 
purpose  of  effecting  an  organization,  the  Conunit- 
tee  on  Organization  presented  a  definite  tentative 
plan,  which  plan  included  a  call  of  the  meeting, 
the  presentation  of  by-laws,  the  presentation  of 
resolutions,  and  a  plan  for  the  completion  of  the 
organization  by  the  election  of  governing  bodies 
and  executive  officers. 

CALL  OF  THE  MEETING 

The  men  were  called  together  by  Edward  Mar- 
tin, Chairman  of  the  Committee,  who  called  for 
the  reading  of  the  Call  of  the  Meeting. 

The  Call  of  the  Meeting  was  read  by  Franklin 
H.  Martin,  Secretary  of  the  Committee.  This 
call,  which  is  herein  quoted  in  part,  sununarizes 
the  work  for  which,  in  the  opinion  of  the  com- 
mittee, the  American  CoUege  should  stand: 


"  First.  It  should  formulate  a  minimum  standard 
of  requirements  which  should  be  possessed  by  any 
authorized  graduate  in  medicine  who  is  allowed  to 
perform,  independently,  surgical  operations  in  gen- 
eral surgery  or  any  of  its  specialties. 

"Second.  It  should  consider  the  desirability  of 
listing  the  names  of  those  men  who  desire  to  practice 
surgery  and  who  come  under  the  authorized  require- 
ments. 

"Third.  It  should  seek  the  means  of  legalizing 
under  national,  colonial,  state  or  provindsd  laws, 
a  distinct  degree  supplementing  the  medical  degree, 
which  shall  be  conferred  upon  ph3rsicians  possessing 
the  requirements  recognized  by  this  law  as  necessary 
to  be  possessed  by  operating  surgeons. 

"Fourth.  It  should  seek  co-operation  with  the 
medical  schools  of  the  continent  which  have  the 
right  to  confer  the  degree  of  M.  D.  under  the  present 
recognized  standards,  and  urge  these  colleges  to 
confer  a  supplementary  degree  on  those  of  its  gradu- 
ates who  have,  in  addition  to  their  medical  course, 
fulfilled  the  necessary  apprenticeship  in  surgical 
hospitals,  operative  laboratories,  and  actual  opera- 
tive surgery. 

"Fifth.  It  should  authorize  and  popularize  the 
use  of  this  title  by  men  upon  whom  it  is  conferred, 
and  its  use  should  especially  be  urged  in  all  direc- 
tories of  physicians  in  order  that  the  laity  as  well  as 
medical  men  may  distinguish  between  the  men  who 
have  been  authorized  to  practice  surgery,  and  those 
who  have  not." 

The  founders'  organization  was  completed  by 
the  election  of  a  chairman  and  a  secretary,  and  the 
authorization  of  an  order  of  business.  The  meeting 
then  proceeded  to  complete  the  organization  by 
adopting  by-laws,  rules  and  regulations  and  electing 
governors,  regents  and  officers. 

BY-LAWS 

I.  Name.  The  name  of  the  corporation  shall  be 
the  American  College  of  Surgeons. 

II.  Object.  The  object  of  the  College  shall  be 
to  elevate  the  standard  of  surgery,  to  establish  a 
standard  of  competency  and  of  character  for  prac- 
titioners of  surgery,  to  provide  a  method  of  granting 
fellowships  in  the  organization,  and  to  educate  the 
public  and  the  profession  to  understand  that  the 
practice  of  surgery  calls  for  special  training,  and 
that  the  surgeon  elected  to  fellowship  in  this  College 
has  had  such  training  and  is  properly  qualified  to 
practice  surgery. 

III.  The  College,  i.  The  College  shall  consist 
of  all  members  of  the  corporation.  Such  members 
are  to  be  designated  as  Fellows.  The  College  shall 
vest  the  general  management  of  the  corporation  in 
a  Board  of  Governors.  The  Board  of  Governors 
shall  in  turn  vest  the  details  of  the  management  in  a 
board  of  trustees  to  be  known  as  the  Board  of 
Regents. 
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2.  The  CoUege  shall  hold  an  annual  meeting  on 
the  day  and  at  the  place  selected  for  the  annual 
meeting  of  the  Board  of  Governors. 

IV.  BoAKD  OF  Governors,  i.  The  original 
Board  of  Governors  shall  consist  of  the  surgeons 
invited  by  the  Organization  Committee  to  serve 
as  founders  of  the  College,  who  have  qualified  as 
Fellows.  The  members  of  this  first  Board  of  Gov- 
ernors shall  also  be  known  as  the  Founders  of  the 
American  College  of  Surgeons. 

2.  The  original  Board  of  Governors  shall  be 
divided  by  lot  into  three  classes  to  serve  one,  two, 
and  three  years  respectively.  At  the  annual  meet- 
ing in  1914,  and  at  the  annual  meeting  in  each  year 
thereafter,  the  Fellows  of  the  College  shall  elect 
(in  a  manner  to  be  determined  by  the  Board  of 
Regents)  fifty  surgeons  from  among  the  Fellows  of 
the  CoUege  to  membership  on  the  Board  of  Gov- 
ernors, each  to  serve  for  a  term  of  three  years; 
thirty  of  these  members  are  to  be  elected  from  a  list 
of  nominations,  consisting  of  three  members  each, 
nominated  by  the  following  fifteen  surgical  associa- 
tions and  societies  of  North  America,  and  one  each 
from  the  United  States  Army  and  from  the  United 
States  Navy. 

1.  American  Surgical  Association. 

2.  Surgical  Section  of  the  American  Medical 
Association. 

3.  Section  on  Obstetrics,  Gynecology,  and  Ab- 
dominal Surgery  of  the  American  MedicalAssociation. 

4.  General  Surgical  Division  of  the  Clinical  Con- 
gress of  Surgeons  of  North  America. 

5.  Division  of  Surgical  Specialties  of  the  Clinical 
Congress  of  Surgeons  of  North  America. 

6.  American  G3mecological  Society. 

7.  Southern  Surgical  and  Gynecological  Associa- 
tion. 

8.  Western  Surgical  Association. 

9.  Section  on  Surgery  of  the  Canadian  Medical 
A^odation. 

10.  American  Association  of  Obstetricians  and 
Gynecologists. 

11.  American  Orthopedic  Association. 

12.  American  Association  of  Genito-Urinary 
Surgeons. 

13.  American  Lar3mgological  Association. 

14.  American  Ophthalmological  Society. 

15.  American  Otological  Society. 

Twenty  members  shall  be  elected  at  large  to  repre- 
sent surgeons  of  North  America  not  affiliated  with 
the  above  societies  or  associations.  In  case  of 
failure  of  any  of  the  above  named  organizations  to 
make  its  quota  of  nominations,  or  in  case  of  duplica- 
tion of  nominees,  the  Board  of  Regents  shall  nomi- 
nate members  from  among  the  Fellows  at  large  for 
the  vacancies  so  caused  in  the  list  of  nominees.  The 
Board  of  Regents  shall  in  the  same  manner  fill  all 
vacancies  in  the  current  membership  of  the  Board 
of  Governors  due  to  death,  resignation,  or  other 
causes. 

3.  The  Board  of  Governors  shall  at  its  first  meet- 
ing elect  from  its  own  membership  twelve  who  shall 


be  members  of  the  Board  of  Regents;  this  group 
shall  be  divided  into  three  classes  of  four  members 
each,  whose  terms  of  office  shall  expire  in  one,  two, 
and  three  years  respectively.  As  the  term  of 
service  in  each  class  expires,  their  successors  shall  be 
elected,  each  for  a  term  of  three  years.  Not  more 
than  three  of  each  class  shall  be  selected  from  one 
country.  In  the  event  of  death  or  resignation  of 
any  member  of  the  Board  of  Regents,  his  successor 
shall  be  elected  at  the  next  regular  or  special  meet- 
ing of  the  Board  of  Governors,  but  the  Board  of 
Regents  may  appoint  a  member  of  the  Board  of 
Governors  to  serve  as  Regent  until  this  election 
takes  place. 

4.  The  Board  of  Governors  shall  meet  in  execu- 
tive session  annually  for  the  transaction  of  business, 
which  business  shall  include  the  election  of  members 
of  the  Board  of  Regents  and  the  election  of  officers 
as  provided  in  Article  IV,  Section  3,  and  other 
routine  business  which  may  be  brought  before  it  by 
the  corporation  or  the  Board  of  Regents.  Such 
meetings  shall  be  called  by  the  Secretary  at  the 
direction  of  the  Board  of  Regents.  Special  meet- 
ings of  the  Board  of  Governors  may  be  called  by  the 
Secretary  at  any  other  time  at  the  request  of  the 
Board  of  Regents.  Members  of  the  Board  of 
Governors  shall  be  expected  to  attend  other  formal 
meetings  and  convocations  called  by  the  Board  of 
Regents  for  the  purpose  of  conferring  fellowships 
and  the  transaction  of  other  business. 

5.  Fifty  members  of  the  Board  of  Governors 
shall  constitute  a  quorum  for  the  transaction  of 
business. 

V.  Officers.  The  officers  of  the  CoUege  shall 
be  a  President,  a  First  Vice-President,  a  Second 
Vice-President,  a  Treasurer,  and  a  General  Secretary. 
Such  officers  shall  be  elected  by  the  Board  of  Gov- 
ernors from  among  the  Fellows  of  the  College,  each 
for  a  term  of  one  year,  and  shall  serve  until  their 
successors  are  elected.  The  President,  the  General 
Secretary,  and  the  Treasurer  shall  upon  their  election 
to  office  become  members  of  the  Board  of  Regents. 

(a)  The  President  shall  preside  at  all  regular  and 
special  meetings  of  the  College  and  of  the  Board  of 
Governors  and  at  all  convocations  for  the  conferring 
of  fellowships. 

(b)  The  Vice-President  shall  preside  at  all  meet- 
ings of  the  College  in  the  absence  of  the  President, 
and  in  the  event  of  the  death  or  resignation  of  the 
President,  shall  assume  the  duties  of  that  officer. 

(c)  The  General  Secretary  shall  keep  all  records 
of  the  Corporation,  of  the  Board  of  Governors  and 
of  the  Board  of  Regents,  shall  mail  to  the  proper 
addresses  all  notices  of  regular  and  special  meetings 
of  the  College,  of  the  Board  of  Governors  and  of 
the  Board  of  Regents  and  shall  have  a  general  super- 
vision of  the  business  affairs  of  the  Corporation 
under  the  direction  of  the  Board  of  Regents. 

(d)  The  Treasurer  shall  receive  all  funds  of  the 
College  and  disburse  the  same  on  checks,  signed 
by  him  and  countersigned  by  the  Secretary.  He 
shall  make  a  report  in  writing  to  the  Board  of 
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Regents  at  each  meeting  of  that  Board  of  the  moneys 
received  and  expended,  and  shall  furnish  a  detailed 
statement  of  the  financial  condition  of  the  College 
at  each  annual  meeting  of  the  Board  of  Regents. 
The  Treasurer  shall  furnish  a  bond  to  the  Board  of 
Regents  for  the  faithful  performance  of  his  trust. 

(e)  In  the  event  of  the  death  or  resignation  of 
the  General  Secretary  or  Treasurer,  the  Board  of 
Regents  shall  elect  his  successor  from  among  the 
members  of  the  Board  of  Governors  to  serve  until 
the  next  annual  meeting  of  the  Board  of  Governors 
and  until  such  time  as  his  successor  is  elected  and 
qualified. 

VI.  Board  of  Regents,  i.  The  Board  of  Re- 
gents shall  consist  of  the  President  of  the  Corpora- 
tion, the  General  Secretary  of  the  Corporation,  the 
Treasurer  of  the  Corporation,  and  twelve  members 
of  the  Board  of  Governors  elected  as  hereinbefore 
provided. 

2.  The  duties  of  the  Board  of  Regents  shall  be 
those  ordinarily  performed  by  a  board  of  trustees, 
namely:  the  transaction  of  all  detaU  business  de- 
volving upK)n  the  Board  of  Governors  in  carrying 
out  the  object  of  the  organization;  the  regulation 
and  conserving  of  its  property  interests;  the  creat- 
ing, appointing,  and  directing  of  all  standing  com- 
mittees; the  election  of  Fellows  to  the  College;  the 
calling  of  all  meetings  of  the  Corporation  not  already 
provided  for;  the  arrangement  of  convocations  or 
other  meetings  for  the  conferring  of  Fellowships; 
the  transaction  of  all  business  not  otherwise  pro- 
vided for,  that  may  pertain  to  the  Organization. 

3.  The  officers  of  the  Board  of  Regents  shall  be  a 
Chairman  and  a  Secretary. 

(a)  The  Chairman  of  the  Board  of  Regents  shall 
be  elected  from  among  the  members  of  the  Board 
of  Regents  for  a  term  of  one  year  and  shall  preside 
at  all  meetings  of  the  Board.  In  the  event  of  his 
death  or  resignation,  the  office  shall  be  filled  by 
election  at  the  next  meeting  of  the  Board. 

(b)  The  General  Secretary  of  the  Corporation 
shsill  be  the  Secretary  of  the  Board  of  Regents. 

4.  The  Board  of  Regents  shall  elect  the  following 
committees:  i,  Credentials;  2,  Standardization  of 
Fellowships;  3,  Legislation;  4,  Graduate  schools 
and  hospitals. 

(a)  Each  standing  committee  shall  consist  of 
five  members,  the  Chairman  of  which  shall  be  a 
member  of  the  Board  of  Regents.  The  other  four 
members  may  be  selected  from  the  Board  of  Gov- 
ernors or  from  the  body  of  Fellows  of  the  College. 

(b)  Other  standing  committees  may  be  elected 
from  time  to  time  by  the  Board  of  Regents. 

5.  Eight  members  of  the  Board  of  Regents  shall 
constitute  a  quorum  for  the  transaction  of  business. 

6.  Regular  meetings  of  the  Board  of  Regents 
shall  occur  once  in  six  months  on  the  call  of  the 
Secretary.  Special  meetings  may  be  convened  at 
any  time  by  the  Secretary,  or  on  a  request  to  him 
made  in  writing  and  signed  by  thirty  members  of 
the  Board  of  Governors,  or  eight  members  of  the 
Board  of  Regents. 


VII.  Fellows.,  i.  The  Fellows  of  the  College 
shall  be  graduates  in  medicine  who  are  licensed  to 
practice  medicine  in  their  respective  states  and 
provinces,  or  medical  officers  of  the  federal  services, 
who  have  made  an  application  for  fellowship  (such 
application  being  endorsed  by  three  Fellows  of  the 
College,  one  of  whom  shall  be  a  member  of  the 
Board  of  Governors)  who  meet  the  qualification 
requirements  that  shall  from  time  to  time  be  estab- 
lished by  the  Board  of  Regents,  and  who  shall  be 
elected  to  fellowship  by  the  Board  of  Regents  on 
recommendation  of  the  Committee  on  Credentials 
and  who  shall  have  signed  the  roll. 

2.  Each  individual  elected  to  Fellowship  in  the 
College  shall  be  designated  as  a  Fellow  of  the  Amer- 
ican College  of  Surgeons  and  shall  be  authorized  and 
encouraged  to  use  the  letters  F.  A.  C.  S.  after  his 
name  on  professional  cards,  in  professional  direc- 
tories, and  in  articles  published  in  surgical  literature. 

VIII.  Fees.  An  initial  fee  of  twenty-five  dollars 
shall  be  required  of  each  member  of  the  College  on 
his  election  to  Fellowship  by  the  Board  of  Regents. 
A  fee  of  five  dollars  shall  be  required  each  year  for 
five  years.  A  payment  of  fifty  dollars  at  entrance 
shall  relieve  the  member  of  further  payments. 

IX.  Publications.  The  Board  of  Regents  shall 
issue  each  year  a  directory  containing  the  names  and 
addresses  of  the  Fellows  of  the  American  College  of 
Surgeons  arranged  by  states,  provinces,  and  colonies. 

X.  Any  member  of  the  College  may  be  expelled 
for  conduct  which  in  the  opinion  of  the  Board  of 
Regents  is  derogatory  to  the  dignity  of  the  College 
or  inconsistent  with  its  purposes.  Such  expulsion 
must  be  voted  by  a  majority  vote  of  the  whole 
Board  of  Regents  at  any  meeting,  to  which  meeting 
the  member  against  whom  charges  are  made  shall 
be  invited  to  be  present,  and  may  appear  or  may  be 
represented,  in  a  manner  to  be  determined  by  the 
Board  of  Regents. 

XL  These  by-laws  may  be  amended  by  a  major- 
ity vote  of  those  present  at  any  regular  or  special 
meeting  of  the  Board  of  Governors,  or  at  a  meeting 
called  for  the  purpose  on  request  made  in  writing 
by  a  hundred  members  of  the  Corporation,  provided 
that  such  proposed  amendments  are  included  in  the 
call  of  the  meeting  at  which  such  action  is  con- 
templated. 

OFFICERS 

President,  J.  M.  T.  Finney,  Maryland;  First 
Vice-President,  W.  W.  Chipman,  Quebec;  Second 
Vice-President,  Rudolph  Matas,  Louisiana;  Treas- 
urer, Albert  J.  Ochsner,  Illinois;  General  Secretary, 
Franklin  H.  Martin,  Illinois. 

BOARD    OF    REGENTS 

J.  M.  T.  Finney,  Maryland;  Albert  J.  Ochsner, 
Illinois;  Franklin  H.  Martin,  Illinois;  George  E. 
Brewer,  New  York;  George  E.  Armstrong,  Quebec; 
John  B.  Murphy,  Illinois;  Edward  Martin,  Penn- 
sylvania; Frederic  J.  Cotton,  Massachusetts;  Her- 
bert A.  Bruce,  Ontario;  Charles  F.  Stokes,  Wash- 
ington,  D.   C;  William  D.   Haggard,  Tennessee; 
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George  W.  Crile,  Ohio;  Robert  E.  McKechnie, 
British  Columbia;  Charles  H.  Mayo,  Minnesota; 
Harry  M.  Sherman,  California. 

SELECTION      or      FELLOWS 

It  was  determined  by  the  organization  to  admit 
surgeons  to  Fellowship  under  two  groupings:  First, 
the  charter  members,  consisting  of  surgeons  of 
distinction  and  ability  who  have  been  in  the  practice 
of  medicine  not  less  than  eight  years  and  who,  in 
the  opinion  of  the  Board  of  Regents,  should  be 
entitled  to  Fellowship  without  the  formality  of  an 
examination;  second,  those  who  should  be  required 
to  submit  to  an  examination  or  other  test  of  qualifi- 
cation required  by  the  Board  of  Regents.  It  was 
decided  to  limit  the  time  of  admission  of  the  first 
group  of  charter  members  to  November  i,  1914, 
and  to  postpone  the  admission  of  Fellows  by  examina- 
tion until  the  Board  of  Regents  had  formulated 
detailed  plans  of  a  satisfactory  nature  for  admission 
by  this  method,  not  earlier  than  November  i,  19 13. 

APPLICATION  FOR  U£1£B£RSHIP« 

The  Board  of  Regents  at  its  earlier  meetings 
announced  that  it  would  be  the  spirit  of  the  associa- 
tion to  open  the  fellowship  to  all  competitors  in 
surgery  without  favor.  The  Board  of  Regents  is 
anxious  to  have  every  surgeon  on  the  continent 
who  can  fulfill  the  membership  requirements  be- 
come a  Fellow  of  the  organization.  The  General 
Secretary  is  therefore  instructed  to  send  application 
blanks  to  any  legally  qualified  practitioner  of 
medicine  on  the  American  continent  who  may 
signify  his  desire  to  become  a  member. 

METHOD  OF  SELECTING  FELLOWS 

The  by-laws  specifically  state  that  the  Fellows 
of  the  College  ''shall  be  graduates  in  medicine  who 
are  legalized  to  practice  medicine  in  their  respective 
states  or  provinces  and  who  meet  the  qualification 
requirements  that  shall  from  time  to  time  be  estab- 
lished by  the  Board  of  Regents." 

The  application  blanks  are  uniform  and  each 
applicant  for  membership  is  required  to  file  an 
application  blank  filled  out  in  detail  and  signed. 
The  blank  contains  the  following  questions  and 
specifications: 

Name.    Address.    Place  and  date  of  birth. 

What  school,  academy,  college  or  university  did  you 

attend?    Date  of  graduation?    Degrees? 
What  medical  college  or  colleges  did  you  attend? 

Date  of  graduation?    Degrees? 
In  what  ho^itals  have  you  been  an  interne,  resident 

or  assistant?    From to ? 

In  what  hospitals  have  you  been  a  staff  member  and 

in  what  capacity? 
In  what  teaching  capacity  have  you  been  active? 
What  other  appointments  have  you  had? 
What  post-gnuluate  studies  have  you  piirsued  in 

America  and  where? 
What  post-graduate  studies  have  you  pursued  abroad 

and  where? 
What  official  positions  have  you  held? 
How  many  years  in  special  practice  and  where? 


What  department  of  special  practice? 

What  percentage  of  your  work  is  surgical? 

What  research  or  experimental  work  have  you  done? 

Of  what  medical  societies  are  you  a  member? 

Give  the  names  of  five  prominent  surgeons  as  refer- 
ences, at  least  three  of  whom  are  from  your  own 
state. 

Give  the  names  of  books  and  contributions  to  medical 
and  surgical  literature  of  which  you  are  the  author, 
with  date  and  place  of  publication. 

Signed 

Date 

The  application  papers  contain  a  separate  decla- 
ation  against  the  practice  of  fee-splitting.  This 
is  in  the  nature  of  a  personal  pledge  and  each  appli- 
cant is  required  to  attach  his  signature  to  it  and 
file  it  with  his  papers. 

REFERENCE    BLANK 

While  the  by-laws  require  that  an'  applicant  give 
three  endorsers,  the  Committee  on  Credentials  now 
recommend  that  five  names  be  given,  three  of  which 
should  be  from  the  applicant's  own  state.  The 
reference  blank  contains  the  following  questions 
and  answers: 

Name.    Address.    College  and  date  of  graduation. 

1.  How  long  have  you  known  the  applicant? 

2.  What  is  his  surgical  standing  in  the  profession? 

3.  What  is  his  experience  as  a  surseon? 

4.  How  eztensively  does  he  specialize? 

5.  What  special  training  in  siugery  has  he  had? 

6.  What  is  his  moral  standing  in  his  community? 

7.  What  is  his  ethical  standing? 

8.  Do  you  believe  he  will  carry  out  in  practice  the 

spirit  of  the  enclosed  declaration? 

9.  Do  you  believe  from  youi  knowledge  of  the  ap- 

gucant's  life  that  we  can  accept  m  good  faith 
is  fulfillment  of  the  principles  involved  in  the 
enclosed  declaration  if  signed  by  him? 

10.  Do  you  believe  he  is  in  every  way  qualified  for 

Fellowship  in  the  American  College  of  Sur- 
geons? 

11.  Remarks. 

COMMITTEES     ON     CREDENTIALS 

The  Board  of  Regents  has  authorized  Commit- 
tees on  Credentials  consisting  of  the  Central  Com- 
mittee, which  reports  directly  to  the  Board  of  Re- 
gents, and  State  and  Provincial  Committees,  which 
report  to  the  Central  Committee  on  Credentials. 

The  Central  Committee  on  Credentials  holds  its 
meeting  in  the  oflSce  of  the  College,  where  the 
members  can  have  access  to  all  papers  and  cor- 
respondence filed  in  connection  with  each  candidate. 

The  State  and  Provincial  Committees,  each  con- 
sisting of  from  five  to  seven  members,  are  located 
in  nearly  every  state  in  the  United  States  and  in 
four  divisions  of  Canada. 

DUTIES  OF  COMMITTEES  ON  CREDENTIALS 

The  name  of  each  applicant  for  fellowship,  to- 
gether with  the  names  of  his  references,  is  sent  by 
the  Central  Committee  on  Credentials  to  the  State 
or  Provincial  Committee  which  has  jurisdiction 
over  the  territory  in  which  the  candidate  resides, 
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and  this  local  committee,  after  consideration,  makes 
its  recommendations  to  the  Central  Committee. 

When  an  applicant's  papers  are  complete,  includ- 
ing a  report  from  each  of  the  references  given  and 
from  the  State  Committee  on  Credentials,  the 
Central  Committee  on  Credentials  takes  up  the 
application  for  final  consideration  and  reconmienda- 
tion. 

When  the  candidate  has  successfully  passed  the 
final  scrutiny  of  the  Central  Committee  on  Creden- 
tials, he  is  recommended  to  the  Board  of  Regents 
for  election  to  Fellowship.  If,  on  the  other  hand, 
the  candidate's  papers  are  found  defective  or  his 
qualifications  are  considered  below  the  standard 
for  fellowship  reqiured  by  the  College,  the  Commit- 
tee on  Credentials  notifies  the  candidate  by  the 
following  form  letter: 

Dear  Doctor:  — 

Your  application  to  the  American  College  of 
Surgeons  has  been  considered  by  our  committee  on 
several  occasions,  but  we  regret  to  say  that  the  data 
submitted  are  defective  to  the  extent  indicated  on  the 
accompanying  card. 

So  far,  our  committee  has  had  submitted  to  it  over 
30,ooo  pages  of  material  for  consideration  in  con- 
nection with  the  various  applications  for  membership, 
all  of  which  had  to  be  carefully  read,  and  you  can 
readily  see  that  in  order  to  perform  our  duties  thor- 
oudbly,  we  have  been  compelled  to  adhere  to  rules 
which  might  seem  imreasonably  strict,  were  we  not 
compell«l  to  do  this  work  in  an  entirely  impersonal 
manner. 

We  have  consequently  decided  to  send  this  form 
letter  to  all  applicants  whose  applications  it  has  not 
been  possible  to  send  to  the  Board  of  Regents  with 
our  recommendation  for  election  of  the  applicant. 
T^  action  is  frequently  due  to  the  fact  that  the 
surgeons  given  for  reference  have  neglected  to  send 
in  rax>rts  upon  which  judgment  could  properly  be 
based. 

Accompan3dng  the  above  letter  are  two  cards: 
Card  "A"  indicating  the  defect  in  the  credentials  or 
documents  of  the  applicant  and  Card  "B"  indicat- 
ing the  remedy  proposed.  The  status  of  the  appli- 
cant's papers  are  shown  by  the  underscored  lines. 

APPLICATIONS   FOR   FELLOWSHIP 

Over  two  thousand  applications  for  fellowship 
in  the  College  had  been  filed  up  to  November  i,  1913, 
fully  one-half  of  which  were  voluntary  applications. 
Of  this  number  the  Committee  on  Credentials 
recommended  to  the  Board  of  Regents  1057  for 
fellowship  at  the  first  convocation.  A  large  num- 
ber of  the  applications  still  on  file  will  imdoubtedly 
be  found  to  represent  successful  candidates,  when 
they  have  been   considered   by   the   Committee. 

THE  FIRST  CONVOCATION 

The  first  convocation  of  the  American  College 
of  Surgeons  occurred  in  the  Gold  Room  of  the 
Congress  Hotel,  Chicago,  on  the  evening  of  Novem- 
ber 13,  1913. 

The  prospective  Fellows  were  invited  to  sign 


the  roll  of  membership  at  this  place  during  the  day. 
The  roll  was  furnished  in  loose  leaf  form,  and  a 
corps  of  assistants  presided  over  the  formality  of 
signing  in  a  manner  to  make  it  possible  for  a  large 
number  to  be  accommodated  in  a  short  space  of 
time.  Each  page  of  the  roll  was  headed  by  a  pledge 
or  contract  and  to  this  the  Fellow  appended  his 
signature  and  address. 

EELLOWSHIP    PLEDGE 

Recognizing  that  the  American  College  of  Surgeons 
seeks  to  develop,  exemplify  and  enforce  the  highest 
traditions  of  our  calling,  I  hereby  pledge  myself,  as  a 
condition  of  fellowship  in  the  College,  to  live  in  strict 
accordance  with  all  its  principles,  declarations,  and 
regulations.  In  particular  I  pledge  myself  to  pursue 
the  practice  of  sxu^ery  with  thorough  self-restraint 
and  to  place  the  welfare  of  my  patients  above  all  else; 
to  advance  constantly  in  knowledge  by  the  study  of 
surgical  literature,  the  instruction  of  eminent  teachers, 
interchange  of  opinion  among  associates,  and  attend- 
ance on  £e  important  societies  and  clinics;  to  regard 
scrupulously  the  interests  of  my  professional  broUiers 
and  seek  their  counsel  when  in  doubt  of  my  own 
judgment;  to  render  willing  help  to  my  colleagues 
and  to  give  freely  my  services  to  the  needy.  More- 
over, I  pledge  myself,  so  far  as  I  am  able,  to  avoid  the 
sins  of  selfishness;  to  shun  unwarranted  publicity, 
dishonest  money-seeking,  and  commercialism  as  dis- 
graceful to  our  i>rofession;  to  refuse  utterly  all  secret 
money  trades  with  consultants  and  practitioners;  to 
teach  the  patient  his  financial  duty  to  the  physician 
and  to  urge  the  practitioner  to  obtain  his  rewani  from 
the  patient  openly;  to  make  my  fees  commensurate 
with  the  service  rendered  and  wiUi  the  patient's  rights; 
and  to  avoid  discrediting  my  associates  by  taking 
unwarranted  compensation.  Finally  I  pledge  myself 
to  co-operate  ia  advancing  and  extendmg,  by  every 
lawful  means  within  my  power,  the  influence  of  the 
American  College  of  Surgeons. 

ACADEMIC    ROBE 

After  carefid  consideration  of  the  matter  and  in 
view  of  the  fact  that  important  convocations  at 
which  new  Fellowships  will  be  conferred  will  occur 
each  year,  the  Board  of  Regents  adopted  a  distinct 
fellowship  gown  which,  in  their  opinion,  will  add 
dignity,  uniformity,  and  academic  distinction  to  the 
formal  gatherings  of  the  College. 

The  gown  adopted  consists  of  a  body  of  navy 
blue  mohair.  A  scarlet  velvet  facing  five  inches 
wide  extends  around  the  neck  and  down  each  side 
of  the  front.  The  cap  is  of  the  same  material  as 
the  gown,  with  a  scarlet  tassel. 

PROGRAM 

8:00    Fellows  and  guests  assembled. 

8:15    Governors  assembled. 

8:25    Regents   assembled   with   honorary  guests. 

Invocation  by  the  Rev.  J.  G.  K.  McClure. 

Presentation  of  the  RoU  of  Fellows  and  Honorary 

Fellows  by  the  Secretary. 
Conferring  of  Fellowships  by  the  President. 
Introduction  of  Honorary  Fellows  individually  by 

the  Regents  and  conferring  of  Fellowships  by  the 

President. 
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CONFERRING  OJ  FELLOWSHIPS 

Sir  Rickman  J.  Godlee  of  London  was  introduced 
by  Regent  W.  W.  Chipman.  Before  conferring 
the  degree,  the  President,  Dr.  J.  M.  T.  Finney, 
received  the  candidate  and  said: 

"Sir  Rickman  J.  Godlee,  student,  versatile  author, 
distinguished  surgeon,  worthy  member  of  a  family 
whose  name  is  known  and  honored  wherever  anti- 
septic surgery  is  practiced.  President  of  the  Royal 
College  of  Surgeons  of  England,  the  highest  honor 
within  the  gift  of  his  professional  associates  at  home. 
His  presence  here  is  a  renewed  evidence  of  the  mu- 
tual high  regard  and  esteem  held  for  each  other  by 
the  two  great  English-speaking  nations." 

The  President  then  conferred  upon  Sir  Rickman 
J.  Godlee  an  honorary  fellowship  in  the  American 
College  of  Surgeons. 

William  W.  Keen  of  Philadelphia  was  introduced 
by  Regent  George  W.  Crile.  Before  conferring 
the  degree,  the  President  received  the  candidate 
and  said: 

''William  Williams  Keen,  nestor  of  American 
surgery  after  a  professional  life  covering  fifty-two 
years.  As  a  leader  of  the  Jefferson  School  of  Phila- 
delphia, he  links  us  with  the  great  professional 
names  of  the  nineteenth  century.  Army  surgeon, 
teacher,  operator,  writer,  publicist,  traveler,  patron 
of  art,  promoter  of  the  best  in  higher  education, 
public-spirited  citizen;  recipient  of  the  greatest 
gifts  in  American  medicine.  Honorary  Fellow  of  the 
RoyaJ  College  of  Surgeons  of  England  and  of  Edin- 
burgh, he  is  honored  throughout  Europe.  Wher- 
ever good  surgery  is  regarded,  there  he  is  quoted." 

The  President  then  conferred  upon  Dr.  William 
W.  Keen  an  honorary  fellowship  in  the  American 
College  of  Surgeons. 

William  Stewart  Halsted  of  Baltimore  was  intro- 
duced by  Regent  Charles  F.  Stokes.  Before  confer- 
ring the  degree,  the  President  received  the  candidate 
and  said: 

"William  Stewart  Halsted,  surgeon,  teacher, 
investigator,  honored  at  home  and  abroad;  con- 
tributor to  the  progress  of  science.  One  of  the  four 
distinguished  founders  of  the  Johns  Hopkins  School 
of  Medicine.  His  gifts  to  surgical  technique,  to 
numerous  valuable  operations  now  the  standard, 
and  to  many  great  advances  in  surgical  physiology 
and  pathology,  have  brought  to  him  international 
renown.  Honorary  Fellow  of  the  Royal  College 
of  Surgeons  of  England  and  of  Edinburgh  —  with 
undiminished  vigor  he  still  pursues  his  valuable 
career." 

Following  this,  honorary  degrees  were  conferred 
in  aJbsetiHa  (candidates  being  unable  to  attend  be- 
cause of  illness)  upon  J.  Collins  Warren  of  Boston 
and  Robert  F.  Weir  of  New  York. 

FELLOWSHIP   ADDRESS 

Sir  Rickman  J.  Godlee,  President  of  the  Royal 
College  of  Surgeons  of  England,  was  introduced 
by  the  President,  J.  M.  T.  Finney,  and  upon  rising, 
was  received  with  prolonged  applause,  the  entire 


audience  rising  to  greet  him.  Before  reading  his 
formal  address,  he  presented  a  greeting  to  the 
American  College  of  Surgeons,  in  the  form  of  an 
illuminated  parchment,  from  the  Royal  College 
of  Surgeons  of  England. 

GREETING  FROM  THE  ROYAL  COLLEGE  OF 

SURGEONS 

We,  the  Council  of  the  Royal  College  of  Surgeons 
of  England,  have  heard  with  much  interest  of  the 
approaching  inauguration  of  the  American  College  of 
Surgeons.  We  hereby  convey  to  it  our  hearty  good 
wishes,  and  express  the  hope  that  it  may  have  a  suc- 
cessful career  and  fill  a  position  beneficial  alike  to 
the  Profession  and  to  the  Community. 

We  cannot  forget  the  important  advances  in  the 
Science  and  Art  of  Surgery  achieved  by  many  dis- 
tinguished Surgeons  in  the  Continent  of  America 
during  the  past,  and  are  proud  to  have  enrolled  upon 
our  list  of  Honorary  Fellows  the  names  of  some  of  the 
most  active  workers  in  these  fields  at  the  present  day. 

In  accepting  the  invitation  for  our  President  to  take 
a  part  in  the  opening  Ceremony,  we  desire  to  show 
that  we  appreciate  the  intention  of  the  American 
College  to  strengthen  the  bonds  that  already  unite  the 
Medical  Profession  amongst  the  English-speaking 
peoples.  It  is  a  sentiment  which  always  meets  with 
a  cordial  response  in  this  Country,  and  it  is  one 
which  this  College  will  endeavor  to  support  by  all 
the  means  in  its  power. 

In  witness  whereof  we  have  caused  the  Common 
Seal  of  the  College  to  be  hereunto  affixed  this  9th  day 
of  October,  19x3. 

President:    Rickman  J.  Godlee. 

Vice-presidents:    G.  H.  Makins. 

[seal]  Frederic  Eve. 

Sir  Rickman  J.  Godlee  then  delivered  the  formal 
address  to  the  American  College.  This  address 
will  be  printed  in  full  and  distributed  to  the  Fel- 
lows of  the  American  College  of  Surgeons  and  to 
members  of  the  profession. 

ABSTRACT  OF  ADDRESS 

In  the  first  place  it  was  pointed  out  that  it  is 
difficult  for  anyone,  and  especially  for  people  living 
in  America,  to  appreciate  the  conditions  in  England 
at  the  beginning  of  the  fourteenth  century.  This 
was  near  the  end  of  the  middle  or  dark  ages.  The 
military  spirit  prevailed,  science  was  under  a  dark 
cloud,  and  medicine  was  not  in  advance  of  other 
sciences.  Surgery  was  not  so  much  respected  as 
medicine.  Surgeons  indeed  were  classed  with  bar- 
bers and  for  the  most  part  belonged  to  the  Bar- 
bers' Guild  which  was  formed  in  1308.  It  included 
those  who  practiced  minor  surgery,  but  the  better 
classes  of  surgeons  held  aloof  and  formed  them- 
selves into  the  Guild  of  Surgeons. 

Reference  was  then  made  to  the  origin  of  the 
guilds  in  the  city  of  London.  They  were  associa- 
tions or  fraternities  of  artisans  for  the  supervision 
of  the  crafts  and  for  regulating  the  hours  of  labor. 
They  became  important  bodies,  and  elected  the 
Lord  Mayor  and  Corporation. 

More  than  two  hundred  years  later,  namely  in 
1542,  the  Barbers'  Company  and  the  Guild  of  Sur- 
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geons  united  and  were  incorporated  as  the  Company 
of  Barber-Surgeons.  This  company  existed  another 
two  hundred  years,  namely  until  1745.  They 
exercised  extensive  control  over  the  surgeons  of  the 
country.  They  gave  licenses  to  practice;  and  some- 
times deprived  surgeons  of  their  licenses;  they 
supervised  the  public  dissections,  which  were  the 
only  form  of  anatomical  study  recognized  by  law; 
they  appointed  lecturers  in  surgery;  possessed  a 
censorship  over  books,  and  had  other  very  important 
duties.  The  two  bodies  w^ere,  however,  incompati- 
ble and  in  1745  the  Surgeons*  Company  was  sepa- 
rated from  that  of  the  Barber-Surgeons.  In  1800 
they  were  established  as  the  Royal  College  of  Sur- 
geons in  London,  and  in  1843  the  name  was  again 
changed,  by  a  charter  of  Queen  Victoria,  to  that 
of   the   Royal   College   of   Surgeons  of   England. 

The  College  of  Surgeons  had  their  first  quarters 
in  the  Old  Bailey,  and  later  on  moved  to  their 
present  house  in  Lincoln's  Inn  Fields.  The  ancient 
titles  of  Master,  Governors,  and  Court  of  Associates 
were  changed  to  those  of  President,  Vice  President, 
and  Coimdl.  The  corporation  consisted  of  the 
members.  In  1843  a  new  class  of  members  who 
were  called  Fellows  was  formed,  from  and  by  whom 
the  Council  henceforth  was  to  be  chosen,  instead 
of  being  elected  by  the  Coundl  themselves  as  had 
been  the  case  up  to  this  date.  The  first  Fellows 
were  chosen  from  the  members,  being  elected  by 
the  Council  chiefly  from  the  surgeons,  assistant 
surgeons,  and  lecturers  of  the  metropolitan  hospitals, 
and  they  also  included  representatives  of  the  naval, 
military,  and  Indian  forces.  But  since  that  time 
the  orcUnary  portal  for  admission  to  the  Fellowship 
has  been  an  examination  —  or  rather,  two  examina- 
tions—  which  constitute  a  formidable  and  search- 
ing test  of  ability.  The  class  of  Members  now 
numbers  over  17,000;  the  Fellows  number  1589. 

Reference  was  then  made  to  the  new  American 
College  of  Surgeons,  and  to  the  methods  of  recruit- 
ing its  Fellowship.  After  describing  in  some 
detail  the  examinations  above  referred  to,  a  con- 
trast was  drawn  between  the  English  and  American 
Colleges.  Some  of  the  other  functions  of  the 
English  College  were  passed  in  review,  especially 
that  of  the  discipline  which  it  can  exercise  over  its 
Fellows  and  members.  In  connection  with  the 
examination  for  the  diploma  of  membership,  the 
question  of  a  uniform  S3rstem  of  admission  to  the 
medical  profession  was  discussed,  and  in  this  con- 
nection it  was  pointed  out  how  in  England  attempts 
are  being  made  to  secure  this  result. 

In  conclusion  the  relations  of  the  Royal  Colleges 
of  Physicians  and  Surgeons  in  London  was  referred 
to,  and  the  opinion  was  expressed  that  as  surgery 
advances,  the  tendency  will  be  for  these  two  great 
departments  of  the  profession  to  be  drawn  more 
closely  together. 

PRESIDENTIAL    ADDRESS 

President  J.  M.  T.  Finney  then  delivered  the 
presidential  address  to  the  Fellows  of  the  College. 


This  address  will  be  printed  in  full  and  distributed 
to  the  Fellows  of  the  American  College  of  Surgeons 
and  to  members  of  the  profession.  His  remarks  in 
brief  were  as  follows: 

"The  highest  development  of  the  greatest  ef- 
ficiency along  all  lines  of  public  service  relating 
in  any  way  to  our  profession."  With  this  as  the 
keynote,  the  American  College  of  Surgeons  was 
launched  by  Dr.  Finney  on  what  is  thought  by  all 
concerned  to  be  a  career  of  usefulness  for  the  public 
at  large.  "The  history  of  surgery  in  the  United 
States  and  Canada,"  said  Dr.  Finney,  "is  opened 
to  a  new  page.  When  at  some  future  time  the  his- 
torian comes  to  write  on  that  page  the  record  of 
events  that  have  led  up  to  this  meeting,  he  will 
there  record  the  taking  of  another  step  in  the  prog- 
ress of  medicine  in  general  and  of  surgery  in  partic- 
ular in  Canada  and  the  United  States.  What  is 
consummated  here  tonight  is  destined  to  produce 
a  deep  and  lasting  impression  upon  medical  progress 
not  alone  in  those  countries  hut  indirectly  the  world 
over. 

"The  present  and  futiure  welfare  of  the  profession 
has  been  for  a  long  time  uppermost  in  the  minds 
and  very  close  to  the  hearts  of  many  of  us.  We 
have  pictured  to  ourselves  in  this  connection  a 
profession  ennobled  by  men  actuated  solely  by 
their  desire  to  devote  their  time  and  their  talents 
to  the  relief  of  suffering  humanity,  willing,  yes,  glad 
at  any  time,  if  need  be,  to  lay  down  their  own  lives 
for  those  of  their  fellow-men;  whose  membership 
should  embrace  only  men  of  singleness  of  purpose, 
unselfish,  high-minded,  zealous  in  their  efforts  to 
wrest  from  nature  the  keys  to  her  many  mysteries; 
men  who  imconsdoiisly,  perhaps,  in  character  and 
conduct,  reflect  in  varying  degree  the  life  and  spirit 
of  the  Great  Physician;  a  profession  free  from  taint 
of  commercialism  or  graft,  in  which  there  shall  be 
no  room  for  the  base,  the  unscrupulous,  the  ignorant, 
or  unskilled;  in  which  the  test  for  membership  has 
to  do  only  with  character  and  attainment. 

"Our  hopes  and  dreams,  so  long  dim,  shadowy, 
and  unreal,  are  about,  in  part  at  least,  to  assume 
definite  and  concrete  form.  We  are  assembled  here 
this  evening  to  witness,  indeed  to  assist  at,  the 
birth  of  a  new  agency  for  good,  both  to  the  public 
and  to  the  profession;  to  bid  Godspeed  to  this 
lusty  infant,  the  American  College  of  Surgeons,  the 
offspring  of  a  fruitful  union  between  a  deep-rooted 
and  praiseworthy  desire  within  the  profession  to 
elevate  its  standard  of  ethics  and  efficiency,  and  a 
lively  sense  of  the  urgent  and  long-felt  need  of  its 
accomplishment. 

"The  aim  of  this  organization  and  the  reason 
for  its  existence  lies  in  its  disinterested  and  unselfish 
efforts  to  elevate  the  standards  of  the  profession, 
moral  as  well  as  intellectual,  to  foster  research,  to 
educate  the  public  up  to  the  idea  that  there  is  a 
difference  between  the  honest,  conscientious,  well- 
trained  surgeon  and  the  purely  commercial  opera- 
tor, the  charlatan  and  the  quack;  furthermore,  that 
the  term  "surgeon"  means  something  more  than  a 
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suave  maimer,  a  glib  tongue,  a  private  hospital,  a 
press-agent,  and  the  all  too  easily  acquired  diploma, 
with  its  accompanying  title  of  *  doctor.'  The 
standardization  of  surgery  is  absolutely  essential 
to  guard  the  public  against  such  as  these,  as  well  as 
to  preserve  the  honor  of  the  guild  itself.  So  far 
as  the  public  is  concerned,  it  is  necessary  to  protect 
it  from  the  wolves  in  sheep's  clothing,  from  those 
who  would  prostitute  their  high  office  for  the  pur- 
pose of  gain,  from  the  ignorant  and  the  untrained, 
from  those  who  by  reason  of  the  lack  of  surgical 
judgment  and  skill  are  incompetent.  The  American 
College  of  Surgeons  has  been  called  into  being  as 
an  active,  vigorous,  virile  protest  upon  the  part  of 
the  profession  itself  against  this  unhappy  state  of 
affairs. 

'^The  public  and  professional  minds  should  there- 
fore be  at  once  thoroughly  disabused  of  any  wrong 
impression  that  the  College  is  to  be  run  by  any  one 
man  or  set  of  men,  or  by  or  in  association  with  any 
pre-existing  organization  for  his  or  their  personal 
gain  or  aggrandizement.  The  American  College 
of  Surgeons  is  no  surgical  trust,  no  close  corporation 
for  the  benefit  of  the  few.  It  plays  no  part  what- 
ever in  medical  politics,  it  does  not  interest  itself 
in  the  advancement  of  any  corporation  or  group  of 
individuals,  nor  in  any  special  school  or  cult  of 
medicine.  It  stands  oxdy  for  the  good  of  humanity 
and  the  uplift  of  professional  standards  of  morality 
and  education." 

Adjournment  was  followed  by  a  reception  of  the 
Fellows  and  guests  by  the  officers  of  the  College 
and  Sir  Rickman  J.  Godlee. 

PERMANENT  HOME  OF  THE  COLLEGE 

At  the  meeting  of  the  Board  of  Regents  held 
November  13,  1913,  Franklin  H.  Martin  asked 
the  privilege  of  discussing  the  selection  of  a  per- 
manent home  for  the  American  College  of  Surgeons. 


Dr.  Martin  said:  "It  is  the  judgment  of  your 
Secretary  that  the  permanent  home  of  the  American 
College  of  Surgeons  should  be  located  in  a  city 
other  than  Chicago.  Chicago  is  already  the  home 
of  one  of  the  strongest  medical  organizations  in  the 
country,  and  on  the  grounds  of  equity  alone,  another 
dty  should  have  the  honor  of  housing  this  new  and 
powerful  organization  —  the  American  College  of 
Surgeons.  I,  therefore,  move  that  a  committee  of 
five  be  appointed  by  the  President  which  should 
have  for  its  object  the  selection  of  a  permanent 
home  for  the  American  College  of  Surgeons.  I 
would  include  in  the  motion  that  this  permanent 
home  be  ready,  if  possible,  for  occupancy  at  the 
annual  meeting  in  November,  1914,  at  the  end  of  our 
first  fiscal  year."  The  motion  was  seconded  by  Dr. 
John  B.  Murphy. 

After  considerable  discussion,  Dr.  J.  M.  T.  Finney 
made  a  statement  in  which  he  said  Dr.  Martin  had 
presented  his  views  on  the  subject  to  him  in  a 
personal  interview,  and  that  he,  Dr.  Finney, 
was  convinced  in  the  face  of  all  the  facts,  that  it 
would  be  advisable  in  his  opinion  to  adopt  Dr. 
Martin's  resolution.  A  motion  was  then  passed, 
all  members  of  the  Board  of  Regents  present  voting 
in  the  affirmative. 

The  President  appointed  the  following  committee 
on  permanent  home  for  the  American  College  of 
Surgeons:  C.  F.  Stokes,  Chairman,  F.  J.  Cotton, 
H.  A.  Bruce,  G.  W.  Crile,  G.  E.  Brewer,  H.  M. 
Sherman. 

EUTUEE    CONVOCATIONS 

The  next  convocation  for  the  admission  of  Fel- 
lows will  be  held  in  one  of  the  eastern  cities  {on 
Monday  evening  of  the  week  of  the  meeting  of  the 
American  Medical  Association.  Ilie  third  convo- 
cation and  the  annual  meeting  wUl  convene  in 
November,  1914,  the  date  and  place  to  be  determined 
by  the  Board  of  Regents. 
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FELLOWS  OF  THE  AMERICAN  COLLEGE  OF  SURGEONS 


The  following  list  contains  the  names  of  the  surgeons  upon  whom  fellowships  in  the  American  College 
of  Surgeons  were  conferred  at  the  first  convocation  on  November  13, 19 13.  More  than  a  thousand  applica- 
tions are  in  the  hands  of  the  Committee  on  Credentials.  These  will  be  considered  as  rapidly  as  the  docu- 
ments are  completed.  Other  applications  for  this  Charter  Member  group  will  be  received  until  November 
1, 10 14.  Successful  candidates  will  receive  their  fellowships  at  convocations  to  be  held  in  June  and 
I,  November,  1 9 14.  

HONORARY  FELLOWS 

Sir  Rickman  J.  Godlee  .  London,  England 

William  Williams  Keen  .  Philadelphia 

William  S.  Halsted Baltimore 

J.  Collins  Warren Boston 

Robert  F.  Weir New  York 


UNITED   STATES   OF   AMERICA 


ALABAMA 

James  Norment  Baker 
Herbert  Phalon  Cole 
k.  w.  constantine 
John  D.  S.  Davis  .     . 
Francis  G.  DuBose    . 
j.  n.  furniss    . 
James  A.  Goggans 
W.  T.  Henderson  .     . 
L.  L.  Hill    .... 
Robert  Somerville  Hill 
William  R.  Jackson   . 
W.  M.  Jordan  .     .     . 

S.  KiRKFATRICK 

James  Monro  Mason 
William  McDowell  Mastin 
C.  A.  Thigpen   .... 
Isaac  Lafayette  Watkins 

ARIZONA 

John  Elmer  Bacon    .     .     . 
E.  Payne  Palmer  .... 


Montgomery 

Mobile 

Birmingham 

Birmingham 

Selma 

Selma 

Alexander  City 

Mobile 

Montgomery 

.  Montgomery 

Mobile 

Birmingham 

Selma 

Birmingham 

Mobile 

Montgomery 

Montgomery 


Miami 
Phoenix 


ARKANSAS 

St.  Cloud  Cooper Fort  Smith 

R.  C.  Dorr Batesville 

William  V.  Laws Hot  Springs 


CALIFORNIA 

Frank  C.  Ainley 

EuoT  Alden 

Thomas  E.  Bailly       .     .     .     . 

J.  Henry  Barbat 

J.  Mackenzie  Brown 
Rexwald  Brown 


.  Los  Angeles 
.  Los  Angeles 
San  Francisco 
San  Francisco 
.  Los  Angeles 
Santa  Barbara 


Guy  Cochran Los  Angeles 

Edward  T.  Dillon Los  Angeles 

William  A.  Edwards       ....    Los  Angeles 

H.  Bert  Ellis Los  Angeles 

Ernest  W.  Fleming Los  Angeles 

Oliver  D.  Hamlin Oakland 

Henry  W.  Howard Los  Angeles 

Thomas  W.  Huntington  .  .  .  San  Francisco 
Charles  G.  Levison  ....  San  Francisco 
Andrew  Stewart  Lobingier  .    Los  Angeles 

Charles  D.  Lockwood  ....  Pasadena 
Granville  MacGowan    ....    Los  Angeles 

A.  L.  Macleish Los  Angeles 

Frank  W.  Miller Los  Angeles 

E.  C.  Moore Los  Angeles 

M.  L.  MooRE Los  Angeles 

Lewis  B.  Morton Los  Angeles 

Henry  P.  Newman San  Diego 

Walter  B.  Power Redlands 

W.  W.  Richardson Los  Angeles 

Leon  Joseph  Roth Los  Angeles 

Henry  Howard  Sherk  ....  Pasadena 
Harry  M.  Sherman  ....  San  Francisco 
Harold  D.  Sidebotham  .  Santa  Barbara 
Rea  Smith Los  Angeles 


g.  b.  somers     .... 
Stanley  Stillman 
F.  Dudley  Tait 
Wallace  Irving  Terry  . 
I.  W.  Thorne    .... 
C.  Van  Zwaluwenburg    . 
W.  Francis  B.  Wakefield 
James  Thomas  Watkins  . 
Alanson  Weeks     .     . 
William  P.  Williamson  . 


San  Francisco 
San  Francisco 
San  Francisco 
San  Francisco 
San  Francisco 
Riverside 
San  Francisco 
San  Francisco 
San  Francisco 
San  Diego 


O.  O.  Witherbee Los  Angeles 
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COLORADO 
Mel\ille  Blacx 

LeONAJU)   pREEliAN         .... 

WiLUAM  W.  Grant     .... 
Thomas  J.  Gallaher  .... 

Edwaiu)  Jackson 

Walter  A.  Jayne 

Maurice  Kahn 

Lorenzo  B.  Lockard  .... 

Oliver  Lyons 

Francis  H.  McNaught    . 
George  B.  Packard    .... 
Charles  A.  Powers    .... 
Horace  Greeley  Wetherhill 

CONNECTICUT 

Arthur  N.  Alling. 
George  M.  Burroughs 
W.  H.  Carkalt      .     . 
Carl  E.  Munger  . 
Oliver  Cotton  Smith 


Denver 
Denver 
Denver 
Denver 
Denver 
Denver 
Leadville 
Denver 
Denver 
Denver 
Denver 
Denver 
Denver 


New  Haven 

Danielson 

New  Haven 

Waterbury 

Hartford 


DISTRICT  OF  COLUMBIA 

Edward  A.  Balloch Washington 

Rupert  Blue Washington 

William  Cline  Bordon  ....  Washington 

J.  Wesley  Bovf  e Washington 

Joseph  H.  Bryan Washington 

W.  P.  Carr Washington 

ViRGiNius  Dabney Washington 

William  G.  Erving Washington 

Henry  D.  Fry Washington 

Francis  Randall  Hagner    .  .  Washington 

Joseph  Taber  Johnson    ....  Washington 

Robert  S.  Lamb Washington 

H.  W.  Lawson Washington 

L.  C.  Lehr Washington 

Ernest  Pendelton  Magruder       .  Washington 

G.  Brown  Miller Washington 

John  F.  Moran Washington 

Lxtther  Halsey  Reichelderfer      .  Washington 

Charles  W.  Richardson       .     .     .  Washington 

J.  J.  Richardson Washington 

Stephen  O.  Richey Washington 

AuRELius  Rives  Shands  ....  Washington 

William  F.  M.  Sowers    ....  Washington 

Raymond  Spear Washington 

Albert  L.  Stavely Washington 

Charles  Francis  Stokes      .     .     .  Washington 

Isaac  S.  Stone Washington 

J.  Ford  Thompson Washington 

George  H.  Torney Washington 

George  Tully  Vaughan  .     .  Washington 

John  R.  Wellington       ....  Washington 

Charles  S.  White Washington 

William  Holland  Wilmer  .     .     .  Washington 


FLORIDA 
Norman  M.  Heggie    . 
Gerry  R.  Holden 
Carey  Pegram  Rogers    . 
Raymond  C.  Turck 


GEORGIA 

William  E.  Campbell 
F.  Phinizy  Calhoun   . 
William  Simpson  Elkin 
W.  S.  Goldsmith    . 
Edward  Groves  Jones 
H.  H.  Martin   . 
Floyd  Wilcox  McRae 
Wm.  Perrin  Nicholson 
George  Henry  Noble 


IDAHO 


W.  H.  Carrithers 
W.  F.  Howard  . 
C.  W.  Shafp 


ILLINOIS 


Frank  Allport 
E.  Wyllys  Andrews  . 
Frank  T.  Andrews 
Charles  S.  Bacon 
Joseph  Barnes  Bacon 
Walter  S.  Barnes 
Charles  H.  Beard 
Carl  Beck  .... 
Emil  G.  Beck   . 
Joseph  C.  Beck 
William  T.  Belfield 
Edward  M.  Bench 
Frederic  A.  Besley   . 
Arthur  Dean  Bevan 


Jacksonville 
Jacksonville 
Jacksonville 
Jacksonville 


Atlanta 
Atlanta 
Atlanta 
Atlanta 
Atlanta 
Savannah 
Atlanta 
Atlanta 
Atlanta 


Moscow 
Pocatello 
Lewiston 


Chicago 
Chicago 
Chicago 
Chicago 
Macomb 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Galena 
Chicago 
Chicago 


Carl  E.  Black Jacksonville 


Wallace  Blanchard  . 
George  W.  Boot   .     .     . 
Albert  I.  Bouffleur 
F.  E.  Brawley 
Truman  W.  Brophy    . 
Coleman  Graves  Buford 
James  Burry    .... 
Henry  T.  Byford 
William  E.  Casselberry 
Howard  R.  Chislett 
Robert  J.  Christie 
William  R.  Cubbins  . 
Carey  Culbertson 
Arthur  H.  Curtis 
W.  C.  Danforth    . 
Charles  Davison  .     .     . 
Philip  Schuyler  Doane 
Joseph  B.  DeLee  .     . 


Chicago 
Evanston 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Quincy 
Chicago 
Chicago 
Chicago 
Evanston 
Chicago 
Chicago 
Chicago 
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OscAK  DoDD Chicago 

Robert  Dodds Chicago 

E.  J.  DoEHiNG Chicago 

W.  A.  Newman  Borland  Chicago 

E.  C.  Dudley Chicago 

Frederick  G.  Dyas Chicago 

Daniel  N.  Eisendrath    ....  Chicago 
George  L.  Eyster      ....         Rock  Island 

George  F.  Fiske Chicago 

Ira  Frank Chicago 

Jacob  Frank Chicago 

Lester  E.  Frankenthal  Chicago 

Emanuel  Friend Chicago 

William  Fuller Chicago 

Thomas  L.  Gilmer Chicago 

John  Ferdinand  Golden  Chicago 

Albert  Goldspohn Chicago 

Mark  T.  Goldstine Chicago 

David  W.  Graham Chicago 

George  W.  Green Chicago 

L.  A.  Greensfelder Chicago 

Albert  E.  Halstead Chicago 

Thomas  Melville  Hardie    .     .     .  Chicago 

M.  L.  Harris Chicago 

William  M.  Harsha Chicago 

Noble  Sproat  Heaney         .     .     .  Chicago 

William  Hessert Chicago 

Junius  C.  Hoag Chicago 

Rin>0LPH  W.  Holmes Chicago 

E.  Fletcher  Ingals Chicago 

Charles  E.  Kahlke   .    - .     .     .     .  Chicago 

Allen  B.  Kanavel Chicago 

A.  Belcham  EIeyes Chicago 

George  N.  Kreider Springfield 

Oscar  H.  Kraft Chicago 

Sylvan  Kunz Chicago 

Dean  Lewis Chicago 

William  H.  G.  Logan      ....  Chicago 

Frank  W.  Lynch Chicago 

John  Alexander  Lyons  ....  Chicago 

G.  W.  Mahoney     ...  Chicago 

George  Paull  Marquis       .     .     .  Chicago 

Franklin  H.  Martin       ....  Chicago 

L.  L.  McArthur Chicago 

George  Martin  McBean  Chicago 

C.  Hugh  McKenna Chicago 

Frederick  Menge Chicago 

Frank  D.  Moore Chicago 

Frederick  B.  Moorehead  Chicago 

George  Morganthau      ....  Chicago 

John  B.  Murphy Chicago 

W.  K.  Newcomb Champaign 

A.  J.  OcHSNER Chicago 

Edward  H.  Ochsner Chicago 

John  E.  Owens Chicago 

Charles  E.  Paddock Chicago 


WiLLLAM  R.  PaRKES 

O.  L.  Pelton,  Sr. 
J.  R.  Pennington 
J.  F.  Percy  .     . 
Nelson  M.  Percy 
D.  B.  Phemister 
NoRVAL  H.  Pierce 
S.  C.  Plummer  . 
John  L.  Porter 
H.  M.  Richter 
Charles  M.  Robertson 
Cassius  Clay  Rogers 
Edwin  W.  Ryerson 
St.  Elmo  M.  Sal  a 

C.  F.  Sanborn  . 
Louis  E.  Schmidt  . 
William  E.  Schroeder 
William  N.  Senn  . 
George  £.  Shambaugh 
Kellogg  Speed 

D.  A.  K.  Steele  .  . 
Charles  J.  Swan  .  . 
Thomas  J.  Watkins  . 
J.  Clarence  Webster 
Cassius  D.  Wescott  . 
WiLUAM  H.  Wilder  . 
Daniel  H.  Williams  . 
Casey  A.  Wood  .  . 
Thomas  A.  Woodruff 
Gilbert  H.  Wynekoop 


INDIANA 

Paul  J.  Barcus     .     . 
Charles  E.  Barnett  . 
John  F.  Barnhill 
L.  D.  Brose       .     .     . 
Albert  E.  Bulson,  Jr. 
Edgar  Cox  .... 
Joseph  Rilus  Eastman 
Thomas  Barker  Eastman 
A.  M.  Hayden  .     . 
Norman  E.  Jobes  . 
s.  c.  loring      .     . 
Frank  A.  Morrison 
J.  H.  Oliver      .     . 
Hugo  Otto  Pantzer 
Miles  F.  Porter   . 
Marcus  Ravdin 
Maurice  I.  Rosenthal 
Charles  Stoltz     .     . 
George  K.  Throckmorton 
Ernest  de  Wolfe  Wales 
Edwin  Walker      .     .     . 
Leon  J.  Wiluen    .     .     . 
William  N.  Wishard 
Jonathan  P.  Worrell     . 


Evanston 
Elgin 
Chicago 
Galesburg 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Rock  Island 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 
Chicago 


Crawfordsville 
Fort  Wayne 
Indianapolis 

Evansville 
Fort  Wayne 
Kokomo 
Indianapolis 
Indianapolis 

Evansville 
Indianapolis 

Plymouth 
Indianapolis 
Indianapolis 
Indianapolis 
Fort  Wayne 

Evansville 
Fort  Wayne 
South  Bend 

Lafayette 
Indianapolis 

Evansville 
Terre  Haute 
Indianapolis 
Terre  Haute 
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William  L.  Allen 
William  W.  Bowen    . 
David  C.  Bsockman   . 

AlBERTUS   J.  BURGE      . 

Frank  Wilson  Dean 
Lee  Wallace  Dean   . 
G.  E.  Decker    .     .     . 
David  S.  Fairchild,  Sr. 
David  S.  Fairchild,  Jr. 
Oliver  J,  Fay    .     . 
J.  T.  Haller 
J.  C.  Hancock  .     . 
Gordon  F.  Harkness 
C.  S.  James  . 
Lawrence  W.  Littig 
Donald  Macrae,  Jr. 
William  W.  Pearson 
Alanson  M.  Pond 
C.  £.  Ruth  . 
Arthur  Steindler 
John  Nelson  Warren 


Davenport 

Fort  Dodge 

Ottumwa 

Iowa  City 

Council  Bluffs 

Iowa  City 

Davenport 

Clinton 

Clinton 

Des  Moines 

Davenport 

Dubuque 

Davenport 

Centerville 

Davenport 

Council  Bluffs 

Des  Moines 

Dubuque 

Des  Moines 

Des  Moines 

Sioux  City 


KANSAS 

David  Walker  Basham  ....  Wichita 

Charles  E.  Bowers Wichita 

John  Lillie  Evans Wichita 

George  Morris  Gray     .     .     .  Kansas  City 

M.  T.  SuDLER Rosedale 

W.  S.  Sutton Kansas  City 


KENTUCKY 

Irvin  Abell Louisville 

Archibald  H.  Barkley    ....  Lexington 

David  Barrow Lexington 

Frank  Boyd Paducah 

William  Cheatham Louisville 

Louis  Frank Louisville 

Henry  Horace  Grant    ....  Louisville 

Granville  S.  Hanes  .....  Louisville 

George  A.  Hendon Louisville 

John  D.  Jackson Danville 

Arthur  T.  McCormick    .     .     .     Bowling  Green 

Lewis  S.  McMurtry Louisville 

J.  Morrison  Ray Louisville 

H.  G  Reynolds Paducah 

William  Owen  Roberts  Louisville 

August  Schachner Louisville 

J.  Garland  Sherrill       ....  Louisville 

Joseph  A.  Stucky Lexington 

Ap  Morgan  Vance Louisville 

JCMN  R.  Wathen Louisville 


LOUISIANA 

Louis  Abramson  .... 
Carroll  W.  Allen     .     . 

J.  D.  Bloom 

S.  M.  D.  Clark  .... 
Henry  S.  Cocram  .  .  . 
Arthur  W.  de  Roaldes  . 
Marcus  Feingold  .  . 
Herman  B.  Gessner  .  . 
William  Kohlmann  . 
Ernest  S.  Lewis  .  .  . 
£.  Denegre  Martin  .  . 
Rudolph  Matas  .  .  . 
C.  Jepp  Miller  .  .  . 
Frederick  William  Pasham 
W.  M.  Perkins  .  .  . 
Espy  Milo  Williams 

MAINE 

Edville  Gerhasdt  Abbott  . 
William  Lewis  Cousins  .  . 
Erastus  E.  Holt  .... 
Alfred  Mitchell,  Jr.     .     . 


MARYLAND 

Thomas  A.  Ashby  .     . 
William  S.  Baer   .     . 
Bertram  M.  Bernheim 
Joseph  C.  Bloodgood. 
John  W.  Chambers     . 
C.  A.  Clapp       .     .     . 
Sydney  M.  Cone  .     . 
Thomas  S.  Cullen 
John  Staige  Davis 
S.  Grippith  Davis,  Jr. 
Samuel  T.  Earle,  Jr. 
J.  M.  T.  Finney     .     . 
William  A.  Fisher,  Jr. 
Richard  H.  Follis 
Harry  Freidenwald  . 
Archibald  C.  Harrison 
John  Mason  Hundley 
Guy  LeRoy  Hunner  . 
HowAPD  A.  Kelly 
Frank  Martin       .     . 
Alexius  McGlannan 
William  E.  Moseley 
Omar  B.  Pancoast 
Walter  B.  Platt  . 
Andrew  J.  N.  Reik 
Henry  0.  Reik 
Wm.  Wood  Russell 
Arthxtr  M.  Shipley 
George  Walker    . 
J.  Whitridge  Williams 


Shreveport 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
New  Orleans 
Patterson 


Portland 
Portland 
Portland 
Portland 


Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
Baltimore 
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John  R.  Winslow Baltimore 

Randolph  Winslow Baltimore 

Thomas  C.  Worthington  Baltimore 

Hugh  Hampton  Young    ....  Baltimore 

MASSACHUSETTS 

Fbanklin  Greene  Balch           .     .  Boston 

Clarence  J.  Blake Boston 

John  Bapst  Blake           ....  Boston 

John  Taylor  Bottomley      .     .     .  Boston 

E.  G.  Brackett Boston 

George  W.  W.  Brewster  Boston 

Daniel  J.  Brown Springfield 

Alice  G.  Brant Boston 

Hugh  Cabot Boston 

H.  M.  Chase Boston 

Arthur  L.  Chute Boston 

F.  T.  Clark Westfield 

Farrar  Cobb Boston 

Ernest  Amory  Codman  ....  Boston 

William  M.  Conant Boston 

Frederic  J.  Cotton Boston 

Eugene  A.  Crockett       .     .  Boston 

J.  H.  Cunningham,  Jr Boston 

Emma  V.  P.  B.  Culbertson  .     .     .  Boston 

Harvey  Cushing Boston 

Hayward  Warren  Cushing      .     .  Boston 

Francis  H.  Davenport    ....  Boston 

Lincoln  Davis Boston 

Robert  L.  DeNormandie     .     .     .  Boston 

George  S.  Derby Boston 

Florence  W.  Duckering      .     .     .  Boston 

Charles  Edwin  Durant       .     .     .  Haverhill 

Kendall  Emerson Worcester 

Homer  Gage Worcester 

Joel  E.  Goldthwait Boston 

Wm.  Phillips  Graves      ....  Boston 

Charles  H.  Hare Boston 

Francis  B.  Harrington  ....  Boston 

Walter  Clarke  Howe    ....  Boston 

Joshua  C.  Hubbard Boston 

F.  W.  Johnson Boston 

Peer  P.  Johnson Beverly 

Daniel  Fiske  Jones Boston 

Frank  H.  Lahey Boston 

W.  B.  Lancaster Boston 

George  A.  Leland Boston 

Robert  Williamson  Lovett  Boston 

Fred  B.  Lund Boston 

Samuel  Jason  Mixter     ....  Boston 

George  Howard  Monks       .     .  Boston 

Franklin  Spilman  Newell       .     .  Boston 

Edward  Hall  Nichols    ....  Boston 

R.  F.  O'Neil Boston 

Robert  B.  Osgood Boston 

Horace  Packard Boston 


Charles  Allen  Porter 
Edward  Reynolds 
George  L.  Richards  . 

E.  P.  Richardson  .     . 
Jane  D.  Kelly  Sabine 
Charles  Locke  Scudder 
Ralph  Holland  Seelye 
Channing  C.  Simmons 
Mary  Almira  Smith  . 
Robert  Soutter    . 
Myles  Standish    . 
James  S.  Stone      .     . 
Augustus  Thorndike 
Philemon  E.  Truesdale 

F.  H.  Verhoeff      .     . 
Richard  G.  Wadsworth 
Hugh  Williams     .     . 


MICHIGAN 


EuLL  Amberg    . 
Ralph  E.  Balch 
Max  Ballin 
John  Norval  Bell 
Clark  D.  Brooks 
Roy  B.  Canfield  .     . 
J.  Henry  Carstens 
Ray  Connor     .     .     . 
Ernest  K.  Cullen 
Marshall  L.  Cushman 
C.  C.  Darling  .     .     . 

C.  B.  G.  DE  NANCRiDE 

William  T.  Dodge 
Robert  W.  Gillman  . 
Herbert  W.  Hewitt  . 
Louis  J.  Hirschman    . 
R.  J.  Hutchinson  . 
Frederick  C.  Kidner 
Daniel  LaFert^    . 
Albert  L.  Lawbaugh 
Howard  W.  Longyear 
Walter  P.  Manton    . 
Joshua  G.  R.  Manwaring 
Theodore  A.  McGraw 
Wm.  Francis  Metcalf 
William  H  Morley  . 
Walter  Robert  Parker 

ROLLAND   PARMETER 

Reuben  Peterson 
Frederick  W.  Robbins 
C.  H.  Sample     .     . 
b.  r.  schenck  . 
Burt  R.  Shurly    .     . 
Richard  R.  Smith 
Harry  N.  Torrey 
Frank  B.  Walker 
F.  C.  Warnshuis    . 


Boston 
Boston 

FaU  River 
Boston 
Boston 
Boston 

Springfield 
Boston 
Boston 
Boston 
Boston 
Boston 
Boston 

Fall  River 
Boston 
Boston 
Boston 


Detroit 
Kalamazoo 
Detroit 
Detroit 
Detroit 
Ann  Arbor 
Detroit 
Detroit 
Detroit 
Lansing 
Ann  Arbor 
Ann  Arbor 
Big  Rapids 
Detroit 
Detroit 
Detroit 
Grand  Rapids 
Detroit 
Detroit 
Caliunet 
Detroit 
Detroit 
Flint 
Detroit 
Detroit 
Detroit 
Detroit 
Detroit 
Ann  Arbor 
Detroit 
Sag'naw 
Detroit 
Detroit 
Grand  Rapids 
Detroit 
Detroit 
Grand  Rapids 
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D.  EioiET  Welch 
Frank  C.  Witter 


Grand  Rapids 
Petoskey 


MINNESOTA 


A.  W.  Abbott    . 
E.  H.  Beckman 
Alexander  R.  Colvin 
Walter  Courtney 
W.  A.  Dennis    .     . 
Robert  Earl    . 
Emil  S.  Geist   .     . 
Arthur  J.  Gillette 
John  H.  James 

E.  S.  JUDD 

Haxnibal  H.  Kimball 
Arthur  Ayer  Law 
J.  Warren  Little 
Jennings  C.  Litzenberg 
Archibald  MacLaren 
William  H.  Magie 
Arthur  T.  Mann  . 
Chari.es  H.  Mayo 
William  J.  Mayo  . 
James  E.  Moore    . 
Horace  Newhart 
John  H.  Rishmiller 
Harry  P.  Ritchie 
William  E.  Rocheord 
John  T.  Rogers 
John  L.  Rothrock 
Arnold  Schwyzer 
Gustav  Schwyzer 
Charles  N.  Spratt 
Eugene  S.  Strout 
h.  b.  sweetser 
Frank  C.  Todd 
Franklin  R.  Wright 


Minneapolis 

Rochester 

St.  Paul 

Brainard 

St.  Paul 

St.  Paul 

Minneapolis 

St.  Paul 

Mankato 

Rochester 

Minneapolis 

Minneapolis 

Minneapolis 

Minneapolis 

St.  Paul 

Duluth 

Minneapolis 

Rochester 

Rochester 

Minneapolis 

Minneapolis 

Minneapolis 

St.  Paul 

Minneapolis 

St.  Paul 

St.  Paul 

St.  Paul 

Minneapolis 

Minneapolis 

Minneapolis 

Minneapolis 

Minneapolis 

Minneapolis 


MISSISSIPPI 

Hugh  A.  Gamble Greenville 

B.  B.  Martin Vicksburg 

Harley  R.  Shands Jackson 

MISSOURI 

Nathaniel  Allison St.  Louis 

F.  W.  Bailey St.  Louis 

Willard  Bartlett St.  Louis 

J.  F.  Binnie Kansas  City 

ViLRAY  P.  Blair St.  Louis 

John  Young  Brown St.  Louis 

George  W.  Cale,  Jr St.  Louis 

N.  B.  Carson St.  Louis 

J.  W.  Charles St.  Louis 

Malvern  B.  Clopton       ....  St.  Louis 


W.  T.  CouGHUN St.  Louis 

Harry  Sturgeon  Crossen    ...  St.  Louis 

Walter  B.  Dorsett St.  Louis 

Oscar  H.  Elbrecht St.  Louis 

W.  J.  Frick Kansas  City 

Eugene  C.  Gehrung St.  Louis 

Jacob  Geiger St.  Joseph 

George  Gelhorn St.  Louis 

Frank  A.  Glasgow St.  Louis 

J.  D.  Griffith Kansas  City 

J.  G.  Hayden Kansas  City 

A.  E.  Hertzler Kansas  City 

Howard  Hill Kansas  City 

Roland  Hill St.  Louis 

Jabez  N.  Jackson Kansas  City 

Ernst  Jonas St.  Louis 

Walter  C.  G.  Kirchner  ....  St.  Louis 

Bransford  Lewis St.  Louis 

Hanau  W.  Loeb St.  Louis 

James  E.  Logan Kansas  City 

Frank  J.  Lutz St.  Louis 

F.  M.  McCallum Kansas  City 

Harvey  G.  Mudd St.  Louis 

Fred  T.  Murphy St.  Louis 

Clarence  M.  Nicholson      ...  St.  Louis 

Frank  G.  Nifong Columbia 

Archer  O'Reilly St.  Louis 

John  M.  Perkins Kansas  City 

Francis  Reder St.  Louis 

Ernest  F.  Robinson  ....  Kansas  City 

W.  E.  Sauer St.  Louis 

M.  G.  Seelig St.  Louis 

William  A.  Shoemaker    ....  St.  Louis 

Selden  Spencer St.  Louis 

Jackson  B.  Taulbee Joplin 

Frederick  J.  Taussig      ....  St.  Louis 

John  H.  Thompson      ....  Kansas  City 

Herman  Tuholske St.  Louis 

Paul  Y.  Tupper St.  Louis 


MONTANA 
T.  Casey  Witherspoon    . 


Butte 


NEBRASKA 

Simon  C.  Beede David  City 

C.  DeWitt  Bryant Omaha 

B.  B.  Davis Omaha 

Palmer  Findley Omaha 

Harold  Gifford Omaha 

August  F.  Jonas Omaha 

John  Prentiss  Lord Omaha 

Albert  R.  Mitchell Lincoln 

H.  Winnett  Orr Lincoln 

Harold  P.  Salter Norfolk 

John  E.  Summers Omaha 
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NEW  JERSEY 

Robert  Moriuson  Curts     .     .     .  Paterson 

W-  E.  Darnall Atlantic  City 

Gordon  K.  Dickinson     ....  Jersey  City 

Linn  Eicerson Orange 

Charles  L.  Ill Newark 

Edward  Joseph  III Newark 

Walter  B.  Johnson Paterson 

John  C.  McCoy Paterson 

NEW  YORK 

Robert  Abbe New  York 

Fred  Houdlett  Albee    ....  New  York 

L.  Grant  Baldwin Brooklyn 

GoRHAM  Bacon New  York 

Samuel  Wyllys  Bandler     .     .     .  New  York 

L.  Bolton  Bangs New  York 

Arthur  J.  Bedell Albany 

A.  G.  Bennett Buffalo 

T.  Passmore  Berens New  York 

W.  H.  Bishop New  York 

DouGAL  BissELL New  York 

Joseph  A.  Blake New  York 

J.  A.  BoDiNE New  York 

Arthur  H.  Bogart Brooklyn 

John  Bion  Bogart Brooklyn 

Hermann  J.  Boldt New  York 

George  Emerson  Brewer    .     .     .  New  York 

Wm.  Barrett  Brinsmade      .     .     .  Brooklyn 

LeRoy  Broun New  York 

Joseph  D.  Bryant New  York 

W.  Sohier  Bryant New  York 

Henry  G.  Bugbee New  York 

Peter  A.  Callan New  York 

Wm.  FRANas  Campbell  ....  Brookl3m 

Alexis  L.  B.  Carrel New  York 

Walter  F.  Chappell       ....  New  York 

C.  H.  Chetwood New  York 

J.  Bayard  Clark New  York 

Clement  Cleveland New  York 

Marshall  Clinton Buffalo 

Gerhard  H.  Cocks New  York 

H.  C.  COE New  York 

William  B.  Coley New  York 

George  F.  Cott Buffalo 

E.  B.  Cragin New  York 

H.  Holbrook  Curtis New  York 

William  Darrach New  York 

Asa  Barnes  Davis New  York 

Henry  Beeckman  Delatour     .     .  Brooklyn 

Edward  B.  Dench New  York 

Robert  L.  Dickinson Brooklyn 

C.  N.  DowD New  York 

Arthur  B.  Duel New  York 

Warren  L.  Dupfield       ....  Brooklyn 


J.  Clifton  Edgar  . 
Charles  A.  Elsberg 
John  F.  Erdmann  . 
Mathias  Figueira 
Edwin  Howe  Fiske 
Ralph  R.  Fitch 
Austin  Flint,  Jr.  . 
M.  L.  Foster    .     . 
Russell  Story  Fowler 
Lee  Masten  FRANas 
Thomas  R.  French     . 
Eugene  Fuller     .     . 
Henry  Dawson  Furniss 
James  A.  Gardner 
Arpad  G.  Gerster 
Charles  L.  Gibson     . 
J.  Riddle  Gofpe    .     . 
Charles  H.  Goodrich 
Onslow  Allen  Gordon 
Hermann  Grad 
Robert  H.  Greene 
Ramon  Guiteras   . 
Thomas  H.  Halsted 
James  Aitken  Harrar 
John  A.  Hartwell 
William  H.  Haskin 
Herman  Emil  Hayd 
Harold  N.  Hays    . 
l.  w.  hotchkiss 
O.  Paul  Humpstone 
Lee  M.  Hurd    .     . 
George  W.  Jarman 
John  Edward  Jennings 
Adoniram  Brown  Judson 
Frederic  Kammerer 
James  C.  Kennedy 

E.  L.  ELeyes,  Jr.    . 
Otto  G.  T.  Kiliani 
Adrian  V.  S.  Lambert 
W.  E.  Lambert 
J.  C.  Lester 
J.  H.  Lewis    .     .     . 

F.  Park  Lewis 
Robert  Lewis  .     . 
Howard  Lilienthal 
William  Linder 
Samuel  Lloyd  .     . 
Earl  P.  Lothrop  . 
w.  h.  luckett 
William  C.  Lusk  . 
Matthew  D.  Mann 
James  W.  Markoe 
C.  H.  May   .     .     . 
Edgar  R.  McGuire 
Francis  W.  McGuire 
T.  J.  McKee     .     . 


New  York 
New  York 
New  York 
Brooklyn 
Brooklyn 
Rochester 
New  York 
New  Rochelle 
Brooklyn 
Buffalo 
Brooklyn 
New  York 
New  York 
Buffalo 
New  York 
New  York 
New  York 
Brooklyn 
Brooklyn 
New  York 
New  York 
New  York 
Syracuse 
New  York 
New  York 
New  York 
Buffalo 
New  York 
New  York 
Brookl3m 
New  York 
New  York 
Brooklyn 
New  York 
New  York 
Brooklyn 
New  York 
New  York 
New  York 
New  York 
New  York 
Buffalo 
Buffalo 
New  York 
New  York 
Brooklyn 
New  York 
Buffalo 
New  York 
New  York 
Buffalo 
New  York 
New  York 
Buffalo 
Buffalo 
Buffalo 
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James  F.  McKeenon  .     . 
S.  J.  McNamasa     .     .     . 
Clakence  a.  McWilliams 
Wllly  Meyer  .... 
Aaron  Benjamin  Miller 
Douglas  C.  Moriarta 
Robert  T.  Morris      .     . 
Henry  H.  Morton 
Edw.  W.  Mxjlugan    .     . 
James  G.  Mumford     .     . 
Francis  Wisner  Murray 
Frank  Richard  Gastler 
RoswELL  Park       .     .     . 
Frederick  J.  Parmenter 
S.  McA.  Payne 
Charles  H.  Peck  . 
Victor  C.  Pederson 
Edward  W.  Pinkham 
William  Ward  Plxtmmer 
John  Osborn  Polak   . 
William  M.  Polk  .     . 
John  Wilson  Poucher 
H.  R.  Price       .     .     . 
William  H.  Rankin    . 
Reginald  M.  Rawls  . 
John  Sturdivant  Read 
R.  G.  Reese      .     .     . 
W.  Scott  Renner 
George  W.  Roberts  . 
Jacques  Cortelyou 
John  D.  Rushmore 
James  Edgar  Sadlier 
Reginald  Hall  Sayre 
Newton  M.  Shafper  . 
John  E.  Shepfard 
Walter  Airman  Sherwood 
Harmon  Smith       .     . 
Homer  E.  Smith    .     . 
Robert  E.  Soule  .     . 
Thomas  Bray  Sfence 
J.  Bentley  Squier, 
E.  McD.  Stanton  .     . 
Douglas  Hunt  Stewart 
George  D.  Stewart  . 
Lewis  A.  Stimson  .     . 
William  E.  Studdipord 
Arnold  Sturmdorf 
John  D.  Sullivan 
Parker  Syms 
Henry  Ling  Taylor  . 
Howard  C.  Taylor 
Harry  R.  Trick    .     . 
Walter  Truslow  .     . 
H.  M.  Tyson     .     .     . 
John  van  der  Poel   . 
Albert  Vander  Veer 


RUSHHORE 


New  York 
Brooklyn 
New  York 
New  York 
Syracuse 
Saratoga  Springs 
New  York 
Brooklyn 
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Fibroids  or  the  Uterus:  Their  Pathology  and  Treat- 
ment. By  Sir  John  Bland-Suttoiii  F.  R.  C.  S.  Lon- 
don: Science  Reviews,  Ltd. 

In  this  small  volume  the  distinguished  author 
treats  his  subject  according  to  the  conventional 
classification  and  the  clinical  phase  is  emphasized 
throughout.  The  relation  of  fibroids  to  pregnancy, 
labor,  and  the  puerperium,  to  uterine  carcinoma  and 
to  the  bladder  and  ureters  are  given  particular 
attention  in  special  chapters.  Multiparity  as  an 
etiologic  factor  in  fibrosis  uteri  is  ignored,  this 
pathologic  condition  being  regarded  rather  as  an 
end  product  of  septic  infection,  and  at  that  of  the 
long  standing  Neisserian  type.  Adenomyoma  is 
regarded  as  the  product  of  epithelial  overgrowth 
with  a  responsive  increase  of  the  connective  tissue 
in  which  the  glands  are  implanted,  this  being  at- 
tributed, again,  to  the  action  of  micro-organisms. 
Pulmonaxy  embolism  after  abdominal  hysterectomy 
and  the  relation  of  thrombosis  and  embolism  to 
sqptic  infection  of  the  uterus  is  considered  at  length. 
A^ument  in  favor  of  supravaginal  hysterectomy  as 
opposed  to  total  extirpation  is  ably  set  forth  in  the 
final  chapter.  This  operation  is  regarded  as  un- 
rivaled among  surgical  procedures  for  its  ability  to 
amend  invalid  women  by  thousands,  enabling  them 
to  lead  useful  lives  as  well  as  to  be  companions  to 
thdr  husbands  and  mothers  to  their  children. 

The  illustrations  are  plentiful,  for  the  most  part 
picturing  gross  pathology.  Instead  of  an  elaborate 
and  complete  bibliography,  the  author  has  appended 
to  the  various  chapters  lists  of  references,  many  of 
which  serve  as  milestones  indicating  the  progress 
inj>elvic  surgery.  Carey  Culbertson. 

The  Narcotic  Drug  Diseases  and  Allied  Ailments. 
By  Geo.  £.  Pettey,  M.  D.  Philadelphia:  F.  A.  Davis 
Company,  1913. 

This  book  is  a  presentation  of  the  subject  of 
narcotic  drug  diseases  based  upon  the  author's  wide 
experience.  Throughout  the  book  emphasis  is 
placed  upon  the  conception  of  drug  addiction  as 
being  in  effect  a  disease  and  should  be  treated  as 
such.  It  is  a  meritorious  monograph  in  which  the 
conceptions  of  the  author  are  recorded  in  detaiL 
It  is  of  special  value  in  so  far  as  the  outlined  treat* 
ment  is  concerned,  the  author  having  made  plain, 
and  apparently  very  simple,  each  step  in  the  manage- 
ment of  these  refractory  cases. 

Included  in  the  details  of  treatment  are  favorite 
prescriptions,  and  a  discussion  of  the  effects  to  be 
derived  from  the  use  of  such  drugs  as  scopolamine, 
hyoscine,  strychnine,  and  certain  cathartics.    It  is 


well  written,  adequately  illuminated  by  case  re- 
port9,  and  is  for  the  most  part  convincing. 

The  book  contains  a  discussion  of  physical  train- 
ing and  dietetics  as  employed  in  the  treatment  of 
the  drug  diseases,  and  also  several  chapters  devoted 
to  a  discussion  of  the  'literature"  upon  this  sub- 
ject, consisting  in  excerpts  from  the  writings  of 
other  authors,  followed  by  "author's  comments," 
in  which  these  writings  are  criticized. 

Charles  A.  Elliott. 

Vaccine  and  Serum  Therapy.  By  Edwin  Henry 
Schorer,  B.S.,  M.D.  St.  Louis:  C.  V.  Mosby  Com- 
pany, 1913. 

Primarily  a  review  of  authorities  on  this  very 
important  subject,  with  a  vie\^  to  bringing  more 
recent  discoveries  down  to  date  and  presenting 
in  a  concise  manner  the  later  theoretical  and  labora- 
tory specific  diagnosis  of  serum  therapy. 

The  author  has  been  patient  and  painstaking  in 
giving  detaib  as  to  the  laboratory  technique  in 
specific  diagnosis,  therapy  and  treatment.  WhOe 
parts  of  the  work  are  extremely  theoretical  and  of 
interest  only  to  specialists  in  this  line,  the  general 
scope  makes  up  a  manual  that  is  of  much  value  to 
the  general  practitioner,  as  well  as  the  specialist,  in 
every  form  of  medicine  and  surgery.  Considerable 
space  is  devoted  to  a  discussion  of  the  opsonic  index 
and  the  importance  of  opsonin  in  health  and  disease. 
The  author  has  successfully  established  theoretical 
and  experimental  evidence  as  well  as  clinical  applica- 
tion of  the  specific  treatment  of  bacterial  disease. 
To  accomplish  this  some  space  has  been  given  to  in- 
fections in  general  and  the  theories  of  immunity  with 
special  emphasis  to  the  opsonic  theory  of  immunity. 

The  Modern  Treatment  or  Nervous  and  Mental 
Diseases.  By  American  and  British  authors. 
Edited  by  William  A.  White,  M.D.,  and  Smith  Ely 
Jellifie,  A.M.,  M.D.,  Ph.D.  Philadelphia  and  New 
York:    Lea  &  Febiger. 

Volume  I  of  this  work  is  made  up  of  nineteen 
chapters  by  as  many  foremost  authors  and  is  a 
consistent  and  comprehensive  outline  of  a  rational 
therapeutics  of  diseases  of  the  nervous  system  and 
the  mind.  In  order  to  better  serve  its  purpose  the 
editors  have  arranged  the  subject  matter  so  that 
diseases  related  etiologically  are  discussed  together 
and  in  such  a  way  as  to  appeal  not  only  to  the  phy- 
sician but  to  the  educator,  the  legislator,  the  judge 
and  lawyer,  the  student  of  criminology,  immigration, 
and  of  dangerous  trades;  in  fact,  for  all  who  are 
interested  in  nervous  and  mental  hygiene. 
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The  parts  devoted  to  syphilis  of  the  nervous 
system  are  comprehensive  and  while  the  therapeutic 
requirements  are  held  uppermost,  the  various  clini- 
cal entities  are  differentiated  yet  brought  together 
and  discussed  and  appropriate  treatment  outlined. 

Chapter  I  deals  with  eugenics  in  nervous  and 
mental  diseases.  Chapter  III  with  sexual  prob- 
lems, their  nervous  and  mental  relations. 

Chapter  IV  with  the  educational  treatment  of  the 
feeble-minded. 

Chapter  VIII  with  the  treatment  of  the  neuroses, 
including  the  psychoneuroses. 

Chapter  XVI  with  presenile  arteriosclerotic  and 
senile  disorders  of  the  brain  and  cord. 

The  work  is  decidedly  one  of  preventive  medicine 
and  differs  widely  from  the  ordinary  textbook  in 
that  it  is  planned  on  a  broad  scale  and  emphasizes 
the  fact  that  the  psychical  side  of  life  merits  quite 
as  much  consideration  as  the  physical,  ofiFering  re- 
constructive factors  in  social  organization  and 
appl3ning  them  to  human  ills.  The  book  is  clearly 
written,  comprehensible  alike  to  physician  and  lay- 
man whose  education  has  been  sufficient  to  stimulate 
an  interest  in  human  welfare.  H.  A.  Potts. 

Preventive  MEDiaNE  and  HYGiE>fE.  By  Milton  J. 
Rosenau,  M.  D.  New  York:  D.  Appleton  &  Co., 
1913. 

This  work  is  in  effect  a  textbook  upon  the  subject 
of  preventive  medicine.  It  is  an  excellent  and 
concise  presentation  of  the  subject,  and  is  a  text- 
book that  is  certain  to  take  a  prominent  place  among 
the  standard  textbooks  of  medicine.  The  facts 
brought  together  in  this  volume  are  derived  from 
diverse  and  widely  scattered  sources,  from  the  broad 
fields  of  many  related  sciences,  and  being  readable 
and  compactly  put  together  in  logical  sequence, 
form  a  valuable  work  for  both  the  student  and  san- 
itary officer. 

Using  an  excellent  textbook  style,  the  author  has 
illuminated  the  subjects  discussed  with  sufficient 
concrete  examples,  illustrating  the  points  discussed, 
and  by  so  doing  has  not  cumbered  the  book  with 
much  of  the  dead  wood  so  often  found  in  monographs 
treating  upon  these  same  subjects. 

The  book  deals  with  broadly  diversified,  yet  prop- 
erly related  subjects,  including  a  detailed  discussion 
of  the  infectious  diseases,  insect  born  diseases, 
quarantine,  immunity,  heredity,  eugenics,  epilepsy, 
food,  ventilation,  public  water  supply,  ice,  sewage 
disposal,  vital  statistics,  occupational  diseases, 
disinfection,  and  many  other  related  subjects, 
treating  them  always  from  the  preventive  medical 
viewpoint  and  properly  linking  them  together  so 
as  to  give  an  adequate  idea  of  this  broad  subject. 

The  chapter  upon  immunity  is  particularly  in- 
structive, including  a  discussion  of  the  mechanism 
of  immunity,  bacillus  carriers,  latency,  Ehrlich's 
side  chain  theory,  the  nature  of  toxines,  antitoxines, 
phagocytosis,  anaphylaxis,  etc.,  all  being  presented 


in   textbook  manner,  the  main  facts  being  given 
with  didactic  precision. 

The  section  devoted  to  foods  is  comprehensive, 
although  necessarily  compact,  to  fit  the  scope  of  the 
book.  A  general  treatment  of  the  whole  subject  is 
presented,  including  a  classification  of  foods,  a  dis- 
cussion of  adulteration  of  foods,  decomposition, 
preservation  and  preparation  of  foods.  The  chap- 
ter upon  milk  is  short  yet  adequate,  and  includes  a 
discussion  of  milk  supply,  classification,  adulteration, 
diseases  spread  by  milk,  and  the  methods  for  the 
examination  of  milk.  The  chapter  upon  meat 
covers  a  discussion  of  such  subjects  as  the  produc- 
tion, preservation  and  inspection  of  meat.  The 
various  diseases  produced  by  the  consumption  of 
infected  and  spoiled  meat  is  thoroughly  and  satis- 
factorily dealt  with.  The  subjects  of  eggs  and 
vegetable  supply  are  dealt  with  in  the  same  way. 

The  sections  devoted  to  air,  water,  sewage  and 
refuse  disposal  are  fitting  for  the  scope  of  this  work. 
Ventilation,  heating  and  the  effects  of  vitiated  air 
are  discussed  as  well  as  water  supply,  the  analysis 
of  water,  the  methods  of  purifying  water,  and  water 
and  its  relation  to  disease. 

These  are  all  subjects  which  should  be  taken  up  in 
the  class  room,  and  to  the  mind  of  the  reviewer  no 
more  compact,  yet  logical  and  comprehensive  text- 
book, fulfilling  the  requirements  of  the  class  room, 
has  been  written.  The  eminence  of  the  author,  the 
logical  classification  of  subjects,  and  the  authorita- 
tive manner  of  presentation,  stamp  this  book  as  a 
textbook  of  the  first  order,  to  be  considered  along 
with  Osier,  Adami,  and  others  of  the  undying  text- 
books that  stay  throughout  the  years. 

Charles  A.  Elliott. 

Genito-Urinary  Diagnosis  and  Therapy.  By  Emst 
Portner,  M.  D.  A  Translation  from  the  German  by 
Bransford  Lewis.    St.  Louis:  C.  V.  Mosby  Co. 

The  title  is  misleading,  as  the  book  is  intended  only 
to  present  therapeutic  measures  in  genito-urinary 
diseases.  Very  rarely  indeed  is  any  reference  made  to 
diagnosis,  such  reference  being  made  to  emphasize 
certain  important  points.  In  its  translation  the  book 
has  been  so  freely  edited  by  Lewis  that  it  assumes 
the  aspect  of  co-authorship.  The  manual  is  full  of 
brilliant,  concise  instructions  in  the  matter  of  pre- 
ventative, palliative  and  radical  therapeutics.  No 
space  is  wasted  in  a  review  of  the  authorities  or  the 
exploitation  of  theoretical  hobbies  so  common  in  the 
medical  literature  of  the  present  day.  Brevity  has 
enabled  the  author  to  comprehensively  treat,  in  a 
matter  of  200  pages,  the  therapy  of  the  entire  field 
of  genito-urinary  diseases  and  has  left  him  space  to 
review  in  separate  chapters  those  genito-urinary 
diseases  of  women  and  children  which  present 
special  peculiarities.  The  book  is  well  suited  to  the 
needs  of  the  student,  general  practitioner  and 
specialist  because  of  the  intensity,  clarity  and 
brevity  of  the  text. 
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A   PRELIMINARY   REPORT  ON  A   SIMPLE   AND   RAPID   METHOD 
OF   PYLORIC   CLOSURE   IN   GASTRO-ENTEROSTOMY  ^ 

By  GEORGE  EMERSON  BREWER,  M.  D.,  New  York  City 

Professor  of  Clinical  Surgery,  Columbia  University;  Attending  Surgeon  to  the  Roosevelt  Hospital 


THE  object  of  this  communication  is  to 
report  and  place  on  record  the  results 
of  a  series  of  experiments  undertaken 
to  determine  a  rapid  and  safe  proced- 
ure by  which  the  pylorus  can  be  temporarily 
or  j>ermanently  closed  during  the  operation  of 
gastrojejunostomy.  Ever  since  the  employ- 
ment of  gastrojejunostomy  in  the  treatment 
of  gastric  or  duodenal  ulcer,  surgeons  have 
recognized  the  desirability,  under  certain  con- 
ditions, of  effecting  a  closure  of  the  pylorus. 
While  considerable  difference  of  opinion  has 
prevailed  and  still  prevails  regarding  the 
advantages  of  pyloric  closure  in  the  various 
conditions  in  which  gastrojejunostomy  is 
indicated,  and  while  it  is  neither  desirable 
nor  necessary  on  this  occasion  to  enter  into  a 
discussion  of  these  problems,  all  surgeons  of 
experience  will  agree  that  in  at  least  one  group 
of  cases,  namely  in  bleeding  duodenal  ulcers, 
closure  of  the  pylorus  is  positively  indicated. 
In  the  past  many  methods  have  been  sug- 
gested and  practiced  to  bring  about  this  re- 
sult. The  simplest  of  these  is  closure  by  means 
of  a  tightly-drawn  constricting  ligature,  with 
or  without  preliminary  contusion  of  the  parts, 
as  suggested  by  Kelling;  but  unfortunately 
this  has  been  found  to  be  insufficient,  for  both 
animal  experiments  and  clinical  observation 
in  the  human  subject  have  proven  that  the 
closure  thus  produced  is  a  temporary  one,  as 

>  Presidential  address,  Clinical  Congress  of  Surgeons 


the  ligature  quickly  causes  a  necrosis  of  the 
constricted  area,  the  proximal  and  distal 
peritoneal  surfaces  brought  in  contact  by  the 
application  of  the  ligature  quickly  unite;  and 
when  the  necrotic  area  separates  the  lumen  is 
re-established.  Closure  of  the  pylorus  by 
means  of  infolding  sutures,  as  suggested  by 
Moynihan  and  Kelling;  by  means  of  a  sub- 
mucous plastic  operation,  as  advocated  by 
Girard;  by  means  of  a  pedunculated  seromus- 
cular flap  from'  the  anterior  gastric  wall;  or  by 
a  ligature  of  free  transplanted  autoplastic 
material,  as  proposed  by  Wilms,  have  all  been 
employed,  in  some  instances  with  encouraging 
results.  F.  H.  Tappeiner,*  however,  reports  a 
series  of  animal  experiments  with  all  of  these 
methods.  All  of  his  dogs  lived  with  the  ex- 
ception of  one,  which  died  at  the  end  of  two 
weeks  from  pulmonary  embolism. 

The  specimens  from  the  successfully  operat- 
ed dogs  were  removed  after  four,  seven,  and 
ten  weeks. 

As  a  result  of  a  careful  study  of  these 
specimens,  the  author  states  that  not  even  a 
temporary  constriction  of  the  dog's  pylorus 
could  be  accomplished  either  with  infolding 
sutures,  according  to  Kelling's  method,  with 
the  submucous  plastic,  according  to  Girard, 
or  with  a  pedunculated  plastic  from  the 
anterior  gastric  wall.    The  same  remark  ap- 

*  Beitr.  z.  klin.  Chir.,  19x2. 
of  North  America,  Chicago,  November  zo,  19x3. 
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Fig.  I.  Stomach  from  dog  described  in  Experiment  i 
showjnc  aluminum  band  completely  covered  by  new- 
formed  I  issue. 

plied  to  thread  ligature  after  contusion  of  the 
pylorus,  for  the  ligature  is  promptly  expelled 
into  the  intestinal  lumen,  and  this  is  rapidly 
followed  by  a  re  establishment  of  the  pyloric 
canal.  Better  results  are  obtained  by  thread 
constriction  without  contusion  of  the  pylorus, 
for  in  these  cases  a  longer  time  is  required  for 
the  migration  of  the  thread  through  the  pylo- 
ric wall.  At  the  instant,  however,  that  its 
transit  is  completed,  the  pylorus  again  be- 
comes distended,  for  no  soUd  resistant  scar  is 
formed  during  the  experiment. 

Still,  the  author  states,  it  should  be  kept  in 
mind  that  the  muscle  of  the  gastro-intestinal 
wall  is  not  so  strong  in  men  as  in  dogs,  the 
tissues    of    which,    according    to    Schloifer, 


Fig.  3.  Body  and  pylorus  of  stomach  from  Experiment 
3  Glled  with  water  and  tacked  10  a  board,  pylorus  down- 
ward, showing  no  leakage. 

possess  a  greatly  superior  capacity  of  regenera- 
tion; and  it  is  possible  that  the  threads  take 
a  much  longer  time  to  cut  through  in  man  as 
compared  with  dogs.  Still  better  results  are 
accomplished  with  the  free  transplanted  strip 
of  fascia,  for  this  does  not  pass  through  the 
stomach  wall  but  forms  organic  adhesions 
with  it.  Moreover,  ligature  with  the  strip  of 
fascia  can  be  completed  ahnost  as  rapidly  as 
with  an  ordinary  thread,  certainly  much  more 
rapidly  than  the  gastric  wall  plastics. 

As  early  as  1895,  von  Eiselsberg  devised 
and  practiced  an  operation  which  he  designat- 
ed unilateral  pyloric  exclusion.  This  consist- 
ed in  a  complete  transverse  division  of  the 
stomach  proximal  to  the  pylorus,  and  closure 
of  the  proximal  and  distal  openings  by  Lem- 
bert  sutures.  This  operation  was  originally 
devised  to  prevent  irritation  of  inoperable 
carcinomatous  ulcers  of  the  pylorus  by  totally 
excluding  from  them  the  gastric  secretions. 
Later  he  and  his  followers  employed  it  in 
benign  ulcers  of  the  pyloric  region  as  well  as 
in  ulcers  of  the  duodenum. 

That  this  method  is  universaily  successful 
is  evidenced  not  only  by  von  Eiselsberg's 
statistics,  but  by  those  of  Haberer  and  others. 
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In  the  closing  paragraphs  of  Tappeiner's 
report,  the  author  remarks  that  he  "believes 
himself  justified  in  stating  that  the  very  best 
method  of  pyloric  closure  is  undoubtedly  the 
method  of  von  Eiselsberg, ' '  although  he 
recognizes  certain  disadvantages  in  this  often 
prolonged  procedure. 

While  all  surgeons  will  agree  that  the  meth- 
od of  von  Eiselsberg  can  be  reUed  upon  to 
effect  permanent  closure  in  every  instance,  it 
will  also  be  recognized  that  the  procedure  is 
necessarily  a  long  one;  and  especially  in  cases 
of  bleeding  duodenal  or  gastric  ulcers  the 
patients  are  in  no  condition  to  withstand  the 
added  shock  of  such  an  operation.  Moreover, 
there  must  also  be  considered  the  risk  of  in- 
fection where  the  gastro-intestinal  tract  is 
thus  opened  a  second  time. 

Stimulated  by  the  successful  results  of 
Halsted  in  effecting  closure  of  the  larger 
arteries  by  means  of  aluminum  bands,  the 
writer  undertook  a  series  of  experiments  in 
the  Surgical  Research  Laboratory  of  the 
College  of  Physicians  and  Surgeons,  to  deter- 
mine if  this  method  could  not  be  employed  in 
pyloric  closure. 

Advantage  was  taken  of  the  classwork  in 
operative  surgery,  and  days  were  chosen  when 
the  operation  of  gastrojejunostomy  was  dem- 
onstrated. 


As  soon  as  the  anastomosis  was  completed, 
the  pylorus  was  exposed  and  a  closed  Kocher's 
forcep  passed  beneath  the  pylorus  through 
the  mesentery.  The  forceps  were  next  opened 
to  enlarge  the  mesenteric  rent,  and  a  strip  of 
sheet  aluminum  i  cm.  in  width  and  about  5 
cm.  in  length  was  drawn  backward  with  the 
forceps  through  the  mesenteric  opening.  This 
was  next  rolled  with  the  fingers  snugly  around 
the  pylorus,  with  sufficient  compression  to 
obliterate  its  lumen.  The  abdomen  was  then 
closed  by  layer  suture.  The  application  of  the 
band  in  this  manner  took  less  than  a  minute, 
and  while  it  effectively  closed  the  pylorus,  did 
not  compromise  the  vitality  of  the  tissues,  as 
the  following  record  of  the  experiments  will 
show. 

Experiment  1.  Laboratory  No.  75.  After  a 
posterior  gastrojejunostomy  by  the  suture  method. 


Fig.  6.  Transverse  sectioD  of  restored  pylorus.  Eiperi- 
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Fig.  7.  Stomach  from  Experiment  6  showing  aluminum 
band  only  putly  hidden  by  new-tormed  tissue.  Band  ap- 
plied 2  cm.  proximal  to  pylorus.  Dog  killed  on  ninth  day 
ftfter  operation. 

an  aluminum  band  was  passed  around  the  pylorus 
by  the  method  just  described  and  tightly  molded 
into  a  circular  constricting  ring.  Abdomen  closed 
by  layer  suture,  a  dressing  applied  and  the  dog 
placed  in  the  hospital.  No  marked  reaction  followed 
the  operation,  and  the  dog  was  discharged  to  the 
kennels  in  three  weeks.  Two  months  and  ten  days 
from  the  operation  the  animal  was  killed.  Autopsy 
showed  the  band  to  be  completely  covered  by  newly 
formed  tissue  with  but  few  adhesions.  Stomach 
and  a  portion  of  the  duodenum,  with  the  ascending 
and  descending  portions  of  the  Jejunum,  removed  and 


Fig.  8.   Stomach  from  Experiment  7.    Band  covered. 

freed  from  omentum.     Fig.  i  shows  this  specimen 
as  it  was  removed  at  autopsy. 

Experiment  2.  Laboratory  No.  76.  After  gastro- 
jejunostomy, band  applied  to  pylorus  in  same  man- 
ner as  in  experiment.  No  untoward  symptoms  dur- 
ing convalescence.  Dog  discharged  to  kennels  in 
five  weeks.  Two  months  and  ten  days  later  dog 
killed.  Autopsy  showed  band  completely  buried 
and  invisible.  Few  adhesions.  Fig.  3  represents 
this  stomach  after  removal  and  a(ter  the  attached 
omental  tissue  was  dissected  away. 

Both  of  these  specimens  were  preserved 
intact  for  laboratory  demonstrations. 

Experiment  3.  Laboratory  No.  77.  Same  pro- 
cedure as  in  other  two  experiments.  Dog  died  on 
twelfth  day  of  pneumonia.  Autopsy  showed  no 
evidence  of  peritoneal  infection.  Band  completely 
covered  and  invisible.  Small  dark  area  just  distal  to 
band  on  anterior  surface  of  duodenum,  thought  to 
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Fig.  11.  Fig.  12. 

Fig.  11.  Section  through  pyloric  antrum  after  removal 
of  alumiDuin  band  at  second  operation,  showing  lumen 
restored,  Experiment  q. 

Fig.  I  J.  Transverse  section  of  occluded  pylorus;  alumi* 
num  band  in  place.  Experiment  3. 

be  necrotic,  but  od  microscopic  section  and  examina- 
tion found  to  be  simply  a  small  subserousecchymosis. 
After  removal  of  the  omental  tissue  and  ligation 
of  the  ascending  and  descending  loops  of  the 
attached  jejunum,  the  fundus  was  cut  across  and 
the  viscus  filled  with  water  to  see  if  any  leakage 
through  tbe  closed  pylorus  could  be  detected.  The 
closure  was  found  to  be  complete. 

Experiment  4-  Laboratory  No.  78.  Same  pro- 
cedure as  in  other  animals.  Dog  died  on  nineteenth 
day  from  gastric  dilatation.  Autopsy  showed  band 
completely  covered  and  invisible.  Distal  loop  of 
jejunum  obstructed  by  valve-like  fold  of  mucous 
membrane.  Stomach  dilated  and  partly  filled  with 
cloudy  fluid.  After  removal  of  the  stomach  from 
tbe  abdomen,  it  was  cut  across  about  12  cm.  proxi- 
mal to  the  pylorus.  The  water  test  as  described  in 
the  last  experiment  was  applied.  No  fluid  escaped 
from  tbe  duodenal  opening.  Figs.  5  and  4  represent 
these  specimens  filled  with  water,  tacked  to  a  board, 
duodenal  extremity  downward,  showing  no  leakage. 

Experiment  5.  Laboratory  No.  300.  Pyloric 
band  applied  as  in  other  animals.    No  reaction.    Dog 


Fig.  13.  Transverse  section  o(  occluded  pylorus,  alumi- 
num band  in  place.  Experiment  4. 

Fig.  16.  Gross  appearance  of  pylorus  closed  by  alumi- 
num  band,    from    proximal    or   stomach    side,    Experi- 

remained  well  sixty-seven  days,  when  second  opera- 
tion was  performed.  .Abdomen  reopened,  band  found 
completely  hidden  by  newly  formed  tissue.  This 
was  incised  and  the  band  easily  removed.  Abdomen 
closed  by  layer  suture.  No  reaction  following  tbe 
second  operation,  the  dog  was  discharged  to  the 
kennels  in  eleven  days.  Several  days  later  dog  killed. 
Autopsy  showed  pylorus  apparently  patent.  Stom- 
ach removed  and  freed  of  omentum. 

Fig.  5  represents  posterior  view  of  stomach 
after  removal.  Pylorus  cut  through  showing 
restoration  of  lumen  with  no  evidence  of 
necrosis  of  mucous  membrane  or  muscular 
coat  at  site  of  previous  constriction.  Fig.  6 
represents  cut  section  through  the  now  open 
pylorus. 

Experiment  6.  Laboratory  No.  3gi.  Same  pro- 
cedure with  the  exception  that  band  was  applied  to 
pyloric  antrum  about  2  cm.  proximal  to  pylorus. 
Somewhat  heavier  material  used,  and  more  force 
applied  to  effect  constriction.    Dog  suffered  from 


Fig.  IS.      Microscopic 


1   (higher  power)   Experi- 
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distemper  and  was  killed  on  ninth  day.  No  peri- 
tonitis. Band  partly  covered.  Superficial  wound 
of  stomach  by  edge  of  band  in  repair.  Complete 
stenosis  demonstrated  by  water  test  (Fig.  7). 

Experiment  7.  Laboratory  No.  3Q2.  Pyloric 
band  applied  in  usual  manner.  Dog  became  ill  and 
died  with  signs  of  sepsis.  Autopsy  showed  pneu- 
monia and  peritoneal  exudate,  but  no  sign  of  leak- 
age. Band  completely  covered.  Dark  area  near 
band  due  to  subperitoneal  ecchymosis  (Fig.  8). 

Experiment  8.  Laboratory  No.  393.  Stomach 
antrum  occluded  by  band  as  in  Experiment  6 
2]/2  cm.  from  pylorus.  Died  in  seven  days  of  pneu- 
monia. On  autopsy,  band  was  found  only  partly 
covered  by  new  tissue.    No  signs  of  necrosis  (Fig.  9). 

Experiment  9.  Laboratory  No.  435.  Anterior 
gastro-enterostomy.  Band  applied  about  2  cm. 
proximal  to  pylorus.  No  untoward  symptoms  fol- 
lowed, and  nineteen  days  later  the  abdomen  was 
reopened  and  the  band,  which  was  completely 
hidden,  was  removed  as  in  Experiment  5.  No  reac- 
tion followed  the  second  operation.  Dog  subse- 
quently killed.  Autopsy  showed  pylorus  apparently 
open  and  free  from  signs  of  pressure  necrosis. 

Fig.  10  shows  anterior  view  of  this  stomach 
after  removal.  Fig.  11  shows  cut  section 
through  previously  constricted  area. 


The  stomachs  in  Experiments  3  and  5 
which  had  been  proven  to  be  occluded  by  the 
water  test  were  further  examined  by  sawing 
through  the  band  and  occluded  areas.  Figs. 
12  and  13  show  the  appearance  of  the  cut 
surfaces  and  Figs.  14  and  15  the  microscopic 
appearances  from  sections  cut  after  removal 
of  the  aluminum  band  from  the  tissues. 

These  sections  show  no  evidence  of  necrosis 
of  the  mucous,  submucous,  muscular,  or  serous 
tissues.  Fig.  16  shows  the  gross  appearance  of 
the  occluded  pylorus  viewed  from  the  proxi- 
mal or  stomach  side. 

A  review  of  these  experiments  will  show 
that  the  aluminum  band  produced  a  mechan- 
ical closure  of  the  pylorus  in  every  instance; 
that  in  every  experiment  in  which  the  animal 
lived  more  than  nine  days  the  band  was 
completely  embedded  in  newly  formed  tissue 
and  invisible;  and  that  in  none  of  the  animals 
did  the  application  of  the  band  give  rise  to 
necrosis  of  the  compressed  tissues,  signs  of 
irritation  or  leakage. 


LOWER:    NEOPLASMS  OF  THE  RENAL  PELVIS 


151 


NEOPLASMS   OF   THE  RENAL  PELVIS  WITH  ESPECIAL  REFERENCE 
TO   TRANSPLANTATION  IN   THE   URETER   AND   BLADDER* 

By  WILLIAM  E.  LOWER,  M.  D.,  Cleveland,  Ohio 


PRIMARY  tumors  of  the  renal  pelvis 
are  very  rare.  Watson  and  Cunning- 
ham (i)  report  that  Israel  found  only 
2  cases  of  kidney  pelvis  tumors  as 
compared  with  68  in  the  kidney  parenchyma, 
and  that  there  was  but  one  tumor  (a  papil- 
loma) in  94  cases  of  renal  and  perirenal 
growths  recorded  at  the  Massachusetts  Gten- 
eral  and  Boston  City  Hospitals  in  10  years. 
In  1904,  Albarran  and  Imbert  in  their  book, 
"Traite  des  Tumeurs  du  Rein,"  found  only 
six  instance^:  in  all  of  the  literature  on  the 
subject.  Stiisser  (2),  in  191 2,  reported  a 
considerable  number  of  tumors  of  the  renal 
pehos  and  a  small  number  in  which  the  ureter 
and  bladder  were  also  involved. 

To  the  number  of  recorded  cases  in  which 
there  was  transplantation  into  the  bladder  I 
desire  to  add  another  which  came  under  my 
observation  within  the  last  year. 

An  unmarried  woman,  63  years  of  age,  was 
referred  to  me  by  her  family  physician,  Dr.  I.  J. 
Wright,  on  August  5,  191 2,  because  of  hematuria. 

Family  history.  Father  died  at  the  age  of  84, 
mother  at  age  of  83.  The  family  history  was  nega- 
tive for  cancer,  tuberculosis  and  goiter. 

Personal  history.  She  has  had  the  usual  diseases 
of  childhood.  Scarlet  fever  at  age  of  6.  Never  had 
typhoid  fever  or  pneumonia.  General  health  has 
been  good  until  within  the  last  three  or  four  years. 
She  has  had  no  cough,  generally  a  good  appetite. 
Has  had  two  gastro-intestinal  upsets.  Menses 
began  at  age  of  11,  have  always  been  regular  and 
not  painful.  Menopause  at  age  of  53.  Has  had  no 
vaginal  hemorrhage  since.  Five  years  ago  patient 
strained  her  back  in  lifting.  Following  this  she  had 
considerable  pain  and  soreness  in  back,  which 
gradually  wore  off. 

Present  illness.  For  the  past  three  years  patient 
has  passed  bloody  urine  at  various  times.  The  first 
time  she  noticed  the  bleeding  was  after  an  acute 
retention  caused  by  a  large  blood  clot  which  ob- 
structed the  urethra.  She  has  lost  considerable  blood 
in  the  i>ast  three  years.  Has  had  some  dull  pain  in 
the  back;  this  was  perhaps  more  noticeable  in  the 
region  of  the  left  kidney.  At  the  time  of  examina- 
tion she  was  quite  pale  and  weak. 

Physical  examination  showed  a  well-nourished 
person  with  rather  white  skin,  mucous  membrane 
pale,  but  free  from  scars,  eruptions  or  pigmentations. 


Vision  was  poor  in  the  left  eye,  pupils  were  equal  and 
regular  and  reacted  to  light  and  color.  Some  slight 
enlargement  of  the  submaxillary  and  submental 
glands.  No  tumors  palpable  in  the  breasts.  Lungs 
were  resonant  throughout  and  showed  good  excur- 
sions at  the  bases.  Precordial  area  did  not  bulge  and 
no  thrills  or  friction  rubs  palpable.  Heart  about 
normal  in  size  and  the  sounds  were  distinct;  no 
murmurs  discernible.  Pulse  was  regular,  rhythmic 
and  of  good  volume;  90  per  minute.  No  apparent 
enlargement  of  the  liver.  Both  kidneys  were 
palpable  and  the  left  somewhat  tender.  Extremities 
were  symmetrical  and  reflexes  active. 

Cystoscopic  examination.  Bladder  capacity  1 50  ccm. 
Introduction  of  the  C3rstoscope  easy.  Situated  just 
to  the  left  of  the  left  ureteral  orifice  was  a  dark 
tumor  mass  about  the  size  of  a  hickory-nut.  Upon 
closer  inspection  this  was  apparently  an  organized 
blood  clot.  It  was  adherent  to  the  mucous  mem- 
brane and  could  not  be  detached  by  the  beak  of  the 
cystoscope. 

After  observing  the  rest  of  the  bladder,  which  was 
found  free  from  growth,  stone  or  ulcer,  and  then 
reinspecting  the  tumor,  a  small  amount  of  blood  was 
seen  upon  the  mucous  membrane  in  that  locality. 
My  first  impression  was  that  the  bleeding  came  from 
the  base  of  this  clot,  but  after  a  little  longer  inspec- 
tion blood  was  seen  to  be  spurting  at  irregular 
intervals  from  the  left  ureteral  orifice.  The  urine 
from  the  right  ureter  was  clear.  The  diagnosis  of 
left  renal  hematuria  was  established  but  the  exact 
cause  undetermined.  An  exploratory  operation 
was  advised  but  declined  at  this  time.  As  there  was 
a  possibility  of  this  being  a  so-caUed  essential 
hsematuria  injections  of  serum  were  recommended. 
The  patient  returned  to  her  home  and  I  heard 
nothing  more  from  the  case  until  October  19th, 
when  she  returned  stating  that  she  had  been  bleeding 
more  or  less  continuously  since  her  previous  visit. 
She  had  had  several  injections  of  the  serum  without 
any  definite  benefit.  Had  lost  considerable  in 
weight  and  seemed  paler  and  much  more  feeble  than 
at  the  previous  examination. 

She  was  sent  to  the  Lakeside  Hospital  and  on  Octo- 
ber 2 1  St  another  cystoscopic  examination  was  made. 

At  this  time  the  bladder  capacity  was  300  ccm. 
Introduction  of  the  cystoscope  easy.  The  dark 
tiunor  which  had  been  observed  at  the  previous 
examination  was  still  present  and  it  was  plainly  to 
be  seen  that  this  blood  clot  was  adherent  to  a 
growth,  only  a  small  part  of  which  was  visible 
beneath  the  clot.  In  addition  to  this  tumor,  which 
had  been  observed  at  the  previous  examination,  there 
was  another  growth  about  one-half  the  size  of  the 
larger  tumor,  situated  upon  the  other  side  of  the 
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left  ureteral  orifice  about  one-quarter  of  an  inch 
from  the  opening,  as  shown  in  Fig.  i.  This  was 
papillomatous  in  appearance,  and  was  not  bleeding. 
The  ureters  were  catheterized,  urine  flowed  freely 
from  the  right  side,  but  only  a  small  amount  of 
turbid  urine  was  obtained  from  the  left  side.  Phcnol- 
sulphonephthalcin  intravenously  appeared  on  the 
right  side  in  three  minutes  and  at  the  end  of  fifteen 
minutes  25  per  cent  was  recovered.  At  this  time 
there  was  no  discernible  bleeding  from  the  ureter  nor 
from  either  tumor.  X-ray  pictures  of  the  kidneys 
and  ureters  were  negative. 

From  the  history  of  the  case  and  from  the  previous 
enaminations  there  seemed  to  be  evidence  enough  to 
warrant  an  exploratory  operation  on  the  left  kidney 
before  undertaking  to  remove  the  tumors  from  the 
bladder,  although  there  remained  some  doubt  as  to 
whether  or  not  I  might  have  been  mistaken  in  the 
source  of  the  bleeding.  The  tumors  in  the  bladder 
were  sufficient  cause  for  the  htematuria  and  yet  the 
length  of  time  that  the  patient  had  observed  blood 
in  the  urine,  the  slight  tenderness  in  the  region  of 
the  left  kidney  and  the  appearance  of  the  second 
tumoi  since  the  first  examination,  led  us  to  speculate 
on  the  possibility  of  a  tumor  of  the  renal  pelvis  with 
transplantation  into  the  bladder. 

Operation.  As  she  had  stopped  bleeding,  the 
operation  was  delayed  for  a  number  of  days,  hoping 
that  she  might  gain  some  in  strength  and  be  a 
better  operative  risk.  Her  haimoglobin  at  this  time 
was  60.  On  October  26th,  under  gas  ana;sthesia, 
with  local  infiltration  of  novocaine,  the  usual  oblique 
incision  was  made  for  the  exposure  of  the  kidney. 
The  kidney  was  found  to  be  somewhat  enlarged  and 
the  pelvis  very  much  distended  (Fig.  2).  Palpation 
did  not  reveal  any  concretions  or  solid  tumor,  but  a 
doughy  mass  could  be  delected.  We  did  not  con- 
sider it  advisable  to  open  the  kidney  pelvis  lest  we 


might  infect  the  wound  with  the  contents.  The 
kidney  was  removed  and  the  ureter  ligated  at  a 
point  about  3  inches  from  the  kidney.  At  the  point 
of  division  of  the  ureter  there  was  no  evidence  of 
growth.  The  wound  was  closed  with  chromic  catgut 
and  the  small  cigarette  drain  inserted. 

The  patient  was  then  placed  upon  her  back  and 
slightly  in  the  Trendelenburg  position.  A  transverse 
incision  was  made  above  the  pubis,  the  recti  muscles 
separated,  the  bladder  exposed  and  opened.  The 
tumor  containing  the  organized  blood  clot,  at  the 
base  of  which  was  a  papillomatous  growth,  was 
removed;  it  was  about  the  size  of  a  filbert.  The 
point  of  excision  was  sutured  with  00  chromic  catgut. 

The  other  tumor  was  much  smaller  and  much 
softer.  It  was  removed  in  a  similar  manner  and  the 
wound  closed.  No  other  evidence  of  tumor  was 
found  anywhere  in  the  bladder.  The  opening  into 
the  bladder  was  completely  closed  without  drainage. 
The  patient  stood  the  operation  well  and  there  was 
no  change  in  the  pulse  rate. 

Post-operative  history.  On  October  i8th  the  wound 
was  inspected  and  the  drain  removed  from  the 
kidney  wound.  It  was  clear  and  apparently  healed 
by  first  intention.  Patient  was  comfortable  and 
voiding  easily.  The  urine  was  bloody.  On  the  30th 
the  clips  holding  the  skin  were  removed.  Patient 
was  still  passing  bloody  urine.  This  was  difficult  to 
account  for  but  thought  to  be  due  to  bleeding  from 
the  base  of  the  tumors  which  had  been  removedfrom 
the  bladder.  On  October  31st  urinewas  stiil bloody. 
Bladder  washed  with  boracic  acid  and  adrenalin 
solution  injected.  November  id  haemorrhage 
from  the  bladder  very  slight,  general  condition  of  the 
patient  good.  She  was  discharged  November  -i^A 
in  very  good  condition  and  feeling  very  comfortable. 
On  January  21.  1913,  patient  telephoned  me  from 
her  home  in  a  near-by  city  that  she  was  again  having 
hfemorrhage  from  the  bladder.  She  reported  at  the 
office  on  the  22A.  She  had  gained  considerably  in 
weight,  her  color  was  much  improved  and  she  stated 
she  felt  better  than  she  had  for  a  number  of  years. 

Cysloscopic  examinalion  No.  j.  Bladder  capacity 
150  ccm.  Introduction  of  the  cystoscope  easy. 
Extending  from  the  right  ureter  and  folding  back 
on  each  side  was  a  growth  {Fig,  3),  It  was  evident 
that  this  growth  came  from  within  the  ureter  and 
seemed  to  be  pushing  down  and  out  of  the  ureteral 
opening  as  shown  in  the  illustration.  It  was  quite 
apparent  that  the  ureter  was  involved  and  a  second 
operation  advised  for  its  removal.  She  returned  to 
the  hospital  and  on  January  2S,  1Q13,  was  again 
operated  upon  under  nitrous  oxide  anaesthesia  and 

Incision  was  made  extending  from  the  lower  end 
of  the  old  scar  through  which  the  nephrectomy  had 
been  done,  uniting  with  the  scar  for  removal  of  the 
bladder  tumors.  The  ureter  was  dissected  from  the 
scar  above  and  completely  isolated  to  the  entrance 
into  the  bladder  and  a  part  of  the  bladder  excised. 
as  shown  in  Fig.  4.  Bladder  was  closed  and  a  small 
drain  inserted  down  to  the  point  of  excision  of  the 
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Fig.  i.   Photograph  of  kidney  showing  distended  pelvi; 


growth  in  the  bladder.  In  removing  the  part  of  the 
bladder  around  the  ureteral  orifice  the  peritoneum 
was  opened  accidentally  and  immediately  closed 
with  plain  catgut, 

Cyxfoscopic  examination  No.  4,  February  14,1913. 
Bladder  capacity  300  ccm.  Around  the  region  of  the 
former  ureteral  orifice  was  a  small  mass  of  scar 
tissue  and  some  inflammatory  tissue.  At  the 
bottom  of  the  bladder  were  a  few  small  hiemorrhagic 
spots,  otherwise  the  bladder  mucosa  seemed  perfect- 
ly normal.  Upon  vaginal  examination  a  small  mass 
could  be  palpated  in  the  region  from  which  the  left 
ureter  had  been  removed.  The  mass  was  slightly 
tender  and  seemed  to  be  inflammatory  rather  than  a 
recurrence. 

Cystoscopic  examination  No.  j,  March  6,  igij. 
Bladdercapacity  3ooccm.  In  the  region  of  the  former 
ureteral  orifice  there  was  only  a  contracted  scar,  the 
(xdcma  which  had  been  present  at  the  previous 
examination  had  entirely  disappeared,  but  there 
still  remained  a  number  of  these  small  ha;morrhagic 
spots.  The  exact  nature  of  these  could  not  be  defi- 
nitely determined,  but  there  was  a  strong  suspicion 
that  they  might  be  the  beginning  of  a  recurrence. 

Cystoscopic  examination  No.  6,  April  i,  1913. 
At  this  time  the  bladder  held  15a  ccm.  and  situated 
just  behind  the  trigonum  near  the  area  of  excision 
of  the  left  ureteral  orifice  was  a  small  tumor  mass. 
This  was  cauterized  with  the  high  frequency  cautery 
on  April   ad.  and  again  on  April  8th  and    19th. 


At  this  time  the  bladder  seemed  to  be  in  a  nearly 
normal  condition,  with  almost  entire  disappearance 
of  the  tumor,  there  remaining  only  a  white  slough 
at  the  site  of  the  growth.  The  pathologic  report  of 
the  growth  in  the  kidney  pelvis,  ureter  and  bladder 
was  identical,  all  three  being  malignant  papilloma, 
as  shown  in  Figs.  5.  a,  b.  and  c. 

At  this  writing  there  is  no  evidence  of  recurrence 
of  the  growth  in  the  region  of  the  kidney  or  ureter. 
I  am  inclined  to  believe  that  the  tumor  at  no  time 
had  gotten  outside  of  the  mucosa. 

Upon  opening  the  kidney  pelvis  it  was  found  to 
contain  considerable  amount  of  broken  down  mate- 
rial with  fringed  edges  along  the  calices,  as  shown  in 
shaded  part  in  the  diagrammatic  illustration  (Fig.  6). 
The  ureter  contained  a  number  of  patches  of  the 
growth,  but  greater  in  abundance  near  the  lower  end 
of  the  ureter  where  they  seemed  to  pile  up  at  the 
constriction  of  the  ureter  into  the  bladder. 

Microscopic  section  of  the  ureter  at  the  point  of 
excision  of  the  kidney  was  free  from  any  evidence  of 
growth. 

No  definite  theory  is  advanced  for  the 
cause  of  these  neoplasms.  Albarran  and 
Imbert  (3)  found  that  in  15  per  cent  of  their 
cases  calcuh  were  present  and  concluded  that 
they  had  produced  chronic  irritation  and  thus 
furnished   a   good   field   for   the   neoplasms. 
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Fig.  3.    Growth  in  bladder  removed  at  second  opera- 

They  usually  occur  between  the  ages  of  40 
and  60  years  and  are  more  frequently  found 
in  men. 

As  for  the  symptoms,  they  are  quite  vari- 
able and  depend  as  a  rule  upon  the  stage  of 
development.  Haemorrhage,  tumor,  pain, 
and  elements  in  the  urine  generally  indicate 
that  a  growth  is  present.  The  first  sign  is 
usually  ha;morrhage.  It  may  be  continuous, 
intermittent  and  occasionally  cases  are  noted 
in  which  it  is  absent  entirely.  It  may  also 
vary  in  amount,  at  times  being  scarcely 
noticeable  and  then  again  so  profuse  as  to 
cause  death.  Cumston  (4)  noted  that  in 
cases  of  intermittent  hiemotonephrosis  one 
could  usually  suspect  tumor  of  the  renal 
pelvis.  He  also  observed  that  when  there  is 
haematuria  without  retention,  it  points  as  a 
rule  to  a  growth  in  the  upper  part  of  the  renal 
pelvis  or  caliccs  and  large  hae ma  ton eph roses 
usually  indicate  neoplasms  in  the  renal  pelvis 
close  to  the  ureteral  orifice. 

Pain  is  not  a  constant  symptom  nor  an 
important  one.  It  may  come  in  attacks  of 
coUc,  unexpectedly,  and  occasionally  there  is 
merely  a  sensation  of  numbness  in  either  the 
opposite  leg  or  in  the  loin  and  leg  of  the  same 
side.  Hartmann  (5)  reports  a  case  of  a  man, 
51  years  old,  who  had  suffered  almost  con- 
tinuously with  renal  pains  since  Ms  twentieth 
year.  Another  instance  of  long  renal  colic 
duration  is  Oraison's  (6)  case.  It  concerns  a 
woman,  50  years  old  (at  the  time  of  report), 
who  complained  of  violent  renal  colic  from 
her  twenty-second  to  her  fortieth  years.    The 
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Fig.  5  B.  Fig.  5  B. 

is.  Fig.  5  B.     Section  of  growth  from  the  bladder. 


pain  occurred  at  intervab  of  one  to  three  days 
and  as  a  rule  was  followed  by  hematuria 
lasting  several  days.  After  she  was  40  the 
pains  were  less  severe  but  continuous. 

There  are  also  some  general  symptoms  to 
be  noted,  such  as  weakness,  marked  pallor, 
loss  of  desh,  ansmia,  and  loss  of  appetite. 
Fenwick  {7)  has  called  attention  to  an  im- 
portant sign,  namely,  that  when  there  is  a 
growth  in  the  pelvis  of  the  kidney  in  which 
there  is  pelvic  dilatation  the  ureteral  orifice 
is  altered  in  the  nature  of  a  dull-colored  swell- 
ing and  elongation  of  the  opening  of  the 
ureteral  orifice.  This  was  not  noted  in  my 
case. 

It  is  very  often  hard  to  determine  just 
where  the  growth  is  located,  but  with  the  aid 
of  the  cystoscope  and  by  ureteral  catheteriza- 
tion and  injection  of  coUargol  one  may  make 
a  fairly  accurate  diagnosis.  A  tumor  at  the 
ureteral  orifice  should  lead  one  to  suspect  a 
growth  higher  up.  It  is  not  unlikely  that 
in  the  recurrent  tumors  of  the  bladder,  espe- 
cially those  situated  in  proximity  with  a  ure- 
teral orifice,  the  real  source  of  the  trouble  is  a 
growth  in  the  ureter  or  kidney  pelvis  and  the 
recurrences  are  transplants.  Evidences  of 
renal  pelvis  papilloma  may  be  present  for  a 
long  time,  even  months  or  years  in  a  benign 
form,  and  the  general  health  may  suffer  only 
slightly. 

Sooner    or    later,    however,    it    will    show 


symptoms  of  malignancy.  Early  removal  of  the 
kidney,  and  I  believe  in  most  cases  the  ureter 
as  well,  is  the  only  treatment. 

Herewith  are  appended  the  cases  of  a 
similar  condition.  Case  17,  reported  by 
Picot,  is  of  striking  similarity. 

Case  i.  Busse's  (8)  case  in  a  man,  age  43,  who 
had  a  sudden  attack  of  hxmaturia  and  pain  in  the 
left  reoal  region.  In  the  following  seven  years  they 
did  not  entirely  disappear.  In  his  fiftieth  year 
bladder  hxmorrhages  brought  him  to  the  hospital. 
Nephrectomy  was  performed  by  Prof.  Schuchardt. 
The  patient  recovered,  but  died  of  exhaustion  tour 
and  one-half  months  after  the  operation.  The  inner 
surface  of  the  renal  pelvis  was  covered  with  fine 
villi,  which  reached  to  the  ureter.  There  was  a 
tumor  in  the  bladder.  The  edge  was  covered  with 
numerous  long  villi.  At  first  these  were  benign, 
but  a  few  months  before  death  becaine  malignant. 

Case  2.  Kohlhardt's  (g)  case  of  a  woman,  6g 
years  old.  For  two  years  she  had  noticed  blood 
in  the  urine  intermittently.  The  left  kidney  was 
extirpated  and  a  villous  tumor  was  Found  partly 
reaching  into  the  ureter.  The  renal  pelvis  and 
calices  were  much  enlarged.  In  the  upper  half  of  the 
former,  close  to  the  ureter  end,  was  a  tumor  mass 
(the  size  of  a  small  pigeon  egg)  which  inclined  toward 
the  ureter.  Small  villous  tumor  masses  were 
located  on  the  entire  mucous  membrane  of  the  renal 
pelvis  and  calices  to  the  upper  third  of  the  ureter. 
Briefly  stated,  there  was  a  multiple  villous  tumor 
formation  originating  in  the  left  renal  pelvis,  renal 
calix  and  ureter,  the  bases  of  which  showed  pro- 
liferation of  the  same.  .\s  a  result  of  the  villi,  the 
urine  flow  was  hindered  and  hydronephrosis  re- 
sulted. The  patient  was  cured.  Stiisser  (10),  in  his 
account  of  the  case,  states  that  Kohlhardt  excluded 
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Fig.  6.   Diagram  showing  growth  in  pelvis. 

carcinoma  and  inclined  toward  the  diagnosb 
"fibroma  papillare  diSusum"  and"pyelitisvillosa," 
and  also  that  the  patient  died  of  regionary  metas- 
tases one  and  one  half  years  later. 

Case  3.  Poll's  (11)  case  of  a  man,  41  years  old. 
Threeandone-halfcm.  of  the  ureter  was  removed,  also 
the  left  kidney.  The  renal  pelvis  was  enlarged  to  the 
size  of  a  man's  fist.  Small  groupra  of  gray-white  pro- 
tuberances were  seen  in  the  renal  pelvis.  Briefly 
stated,  there  was  a  villous  tumor  of  the  mucous  mem- 
brane of  the  ureter  and  the  renal  pelvis  of  the  left  kid- 
ney, which  did  not  penetrate  deeply  here,  but  did  in 
the  calices.  He  also  had  hemorrhages.  The  growths 
extended  toward  the  bladder,  liie  specimens  were 
examined  after  the  death  of  the  patient.  Poll  {12) 
says  thai  years  ago  various  names  were  used  for 
these  tumors,  such  as:  villous  polypi,  villous  can- 
cers, tumores  villosi,  fibroma  papillare,  papilloma, 
without  distinguishing  between  benign  and  malig- 
nant. To-day  they  go  under  the  name  of  villous 
cancer  or  carcinoma  papilloma.  Due  to  reasons 
unknown  to  him,  papillary  growths  existed  on  the 
mucous  membrane  of  the  renal  pelvis  and  the 
ureter  which  showed  plainly  carcinomatous  growths 
in  the  calices.  It  is  not  known  positively  whether 
they  were  benign  or  malignant  at  the  start.  It 
probably  was  carcinoma  in  the  calix. 


Case  4.  Rayer's  (13)  case  of  a  woman,  aged  58. 
She  died  of  hemorrhage.  The  autopsy  showed  a 
collection  of  fluid  in  the  abdominal  cavity.  In  the 
greatly  enlarged  liver  were  numberless  cancer 
nodes  of  all  sizes.  The  mesenteric  glands  were 
infiltrated  with  cancer.  The  kidney  itself  showed 
nothing.  On  the  mucous  membrane  of  the  renal 
pelvis  could  be  seen  "small,  pedicled  tumors  of 
gelatinous  nature."  Similar  changes  were  also  found 
in  the  ureter  and  bladder. 

Case  5.  Drew's  (14)  case  of  a  male.  56  years  old, 
who  was  admitted  to  the  hospital  July  24.  i8g6, 
under  the  care  of  Mr.  Barker.  For  three  and  one- 
half  years  at  intervals  he  suSered  pain,  resembling 
renal  colic.  Other  symptoms  were  hematuria,  at 
times  quite  profuse,  and  a  swelling  in  the  abdomen, 
which  was  probably  due  to  a  large  tumor,  evidently 
renal  in  the  left  side  of  the  abdomen.  On  July  30th 
nephrotomy  was  performed  but  no  atone  was  found. 
The  patient  died  November  nth.  The  wound  dis- 
charged much  pus,  containing  flakes  of  lymph  which, 
under  the  microscope,  were  found  to  exbt  of  renal  epi- 
thelia  and  pus.  The  autopsy  showed  the  right  kidney 
slightly  distended;  the  left  much  enlarged;  the  renal 
pelvis  and  caUces  greatly  dilated;  the  lining  mem- 
brane of  the  latter  thickly  covered  with  pinkish 
papillary  growths;  there  were  numerous  spongy 
whitish  nodules  near  the  renal  pelvis.  The  ureter 
was  dilated  and  filled  with  pus.  Along  the  length  of 
the  mucous  membrane  it  was  filled  with  tufts  of 
delicate  growths,  attached  by  a  narrow  base.  The 
bladder  was  small.  A  large  red  papillary  growth  was 
springing  from  the  margin  of  the  left  ureteral  orifice. 
In  it  was  a  cyst  the  size  of  a  pea.  The  base  of  the 
villous  growth  did  not  infiltrate  the  wall  of  the 
bladder.  Morris  (15)  in  mentioning  the  case  said 
that  the  growth  in  the  renal  pelvis  was  epithelial 
with  cells  of  transitional  type  and  those  in  the 
ureter  were  sunple  papilloma. 

Case  6.  Mioni's  (16)  case.  A  man,  34  years  old, 
had  suffered  with  kidney  colic  four  years.  For  two 
and  one-half  years  he  had  painful  htemorrhage.  The 
kidney  upon  palpation  was  very  painful  and  the 
urine  contained  many  erythrocytes,  leucocytes  and 
also  numerous  large  cells  of  varied  sbape.  The  renal 
pelvis  and  calices  were  much  enlarged.  Both  the 
kidney  and  ureter  were  removed  to  the  bladder.  The 
microscopic  examination  showed  a  typical  papil- 
lomatous proliferation  of  the  cylindrical  epithelia  of 
the  renal  pelvis  and  ureter.  Several  gland-Iike  for- 
mations caused  Mioni  to  diagnose  the  case  as 
"adenocarcinoma  papilliferum."  Further  progress 
of  the  case  is  unknown. 

Case  7.  Matsuoka  {17)  reports  a  case  of  papil- 
loma of  the  renal  pelvis  from  the  surgical  clinic  of 
Tokio.  The  diagnosis  was  "pyonephrosis"  and 
nephrectomy  was  performed.  A  purulent  cystic 
kidney  with  villous  growths  of  the  renal  pelvis  was 
found.  The  villi  arc  transplanted  to  the  ureter  and 
microscopically  are  located  upon  a  connective-tissue 
framework  which  is  covered  with  a  thick  layer  of 
epithelial  cells.     The  description  of  this  picture  is 
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ver>'  interesting,  since  it  shows  the  transition  from 
the  benign  to  the  malignant  stage. 

Case  8.  Hedenius  and  Waldenstroem  (18).  The 
diagnosis  showed  bladder  and  kidney  calculi.  In 
the  autopsy  it  was  found  that  the  renal  pelvis  was 
enlarged  because  the  mucous  membrane  was  cov- 
ered with  a  mass  the  size  of  a  hazel-nut;  it  was 
closely  joined,  uneven  and  composed  of  grayish- 
white,  soft  nodules.  From  the  renal  pelvis  the 
neoplasms  went  to  the  ureter,  the  wall  of  which 
showed  a  thickness  of  1.5  cm.  In  the  histological 
pictures  the  neoplasms  showed  fine,  connective- 
tissue  stroma,  rich  in  large  epithelial  celb  of  varied 
forms  with  large  kernels  and  granular  protoplasms. 
The  bladder  contained  no  stones. 

Cas£  9.  Derewenko's  (19)  case  of  a  woman,  54 
years  old,  who  had  noticed  blood  in  the  urine  since 
the  summer  of  1902.  In  March,  1905,  she  was  taken 
to  the  clinic  and  operated  on  the  29th  for  hsmatone- 
phrosis.  The  kidney  was  not  removed.  There  was 
no  trace  of  a  new  growth.  The  patient  developed 
pneumonia,  then  a  suppuration  and  was  dismissed 
June  20th.  In  September  of  the  same  year  she  was 
iieceived  again.  The  diagnosis  based  on  the  previous 
operation  was  unilateral  haemorrhagic  nephritis,  and 
in  October  the  left  kidney  was  extirpated  and  the 
patient  dismissed.  In  the  hydronephrotic  atrophied 
kidney  were  benign  cauliflower  new-growths.  Blood 
was  again  noticed  in  the  urine  nine  months  later  and 
the  patient  received  into  the  hospital.  At  the 
cystoscopic  examination  a  papillomatous  formation 
was  seen  projecting  from  the  ureteral  orifice.  It  was 
radically  extirpated  by  opening  the  bladder.  Scarce- 
ly one-half  year  after  her  dismissal  she  complained 
of  lumbago,  paraplegia,  retention  of  urine,  paralysis 
of  the  bladder  and  rectum.  Later  gangrene  set  in 
and  after  a  few  days  the  patient  died.  The  autopsy 
showed  a  tumor  in  the  left  renal  region  which 
destroyed  the  second  and  third  lumbar  vertebrae 
and  caused  metastases  in  the  liver  and  lungs.  This 
new  growth  was  called  villous  cancer  and  it  was 
emphasized  that  it  was  different  from  the  new 
growths  found  before  in  the  ureter  and  renal  pelvis. 
Derewenko  is  of  the  opinion  that  the  benign  papil- 
loma of  the  renal  pelvis  caused  metastases  in  the 
retroperitoneal  lymph  glands  at  the  hilum  and  in 
the  aorta,  which  remained  latent.  The  ureter  was 
entirely  covered  with  proliferations  and  only  after 
removal  of  the  kidney  and  ureter  did  these  malig- 
nant proliferations  begin. 

Case  10.  Savory  and  Nash  (20)  report  a  case  by 
Barker  of  a  man,  56  years  old  who  had  villous 
carcinoma  in  the  dilated  calices  and  simple  papillary 
tumors  in  the  bladder  and  ureter. 

Case  ii.  Cattani's  (21)  case  is  that  of  a  man  63 
years  old  with  the  following  history:  Immovable 
tumor  of  the  abdomen,  hsematuria  with  symptoms 
of  cystitis  and  pyelitis;  pains  in  the  lumbar  region; 
slight  albuminuria;  in  the  urine  sediment  were 
cancerous  elements;  cachexia,  exitus.  The  cancerous 
infiltration  originated  at  the  beginning  of  the  ureter; 
it  was  of  grayish  color  and  partly  ulcerated.    The 


tumor,  which  was  transplanted  to  the  renal  pelvis 
and  had  advanced  to  the  cortex  of  the  kidney,  was 
found  to  be  a  medullary  carcinoma. 

Case  i  2.  Bradford's  (22)  case  of  a  male,  age  44,  who 
was  brought  to  the  hospital  October  i,  1897,  with  a 
severe  attack  of  delirium  tremens  and  severe  haema- 
turia.  Six  months  ago  he  noticed  blood  in  the 
urine  for  one  week.  A  large  tumor  was  found  in  the 
left  hypochondrium  extending  down  to  the  um- 
bilicus. The  patient  died  October  5th.  The  post- 
mortem showed  that  the  tumor  felt  during  life  was 
the  left  kidney.  There  was  a  calculus  in  the  renal 
pelvis,  the  mucous  membrane  of  which  was  thickly 
covered  with  papillary  benign  growths,  which 
extended  into  the  ureter  one  and  one-half  inches. 
There  was  no  epithelial  ingrowth  into  the  wall  of 
the  ureter  and  renal  pelvis.  A  stone  caused  hydro- 
nephrosis. 

Case  13.  Busse's  (23)  case,  a  man  61  years  old. 
Prof.  Hackel  extirpated  the  kidney  tumor  under 
great  difficulties.  The  operation  was  apparently 
successful  but  the  patient  died  four  weeks  later. 
He  had  an  abscess  in  the  lung,  and  also  haemorrhage. 
The  wall  of  the  renal  pelvis  was  covered  with  small, 
wart-like  elevations  on  the  mucous  membrane  with 
broad  base  or  thin  thread-like  pedicle;  similar  ones 
were  also  present  all  over  the  mucous  membrane  of 
the  ureter,  thickest  near  its  orifice  into  the  bladder, 
where  a  tumor  the  size  of  a  hen's  egg  was  found. 
There  was  a  similar  tumor  in  the  bladder  near  the 
orifice  of  the  right  ureter  and  two  smaller  ones  near 
the  large  tumor.  That  this  was  a  benign  tumor  is 
known  from  the  histological  formation  of  the  tumor, 
also  from  the  patient's  history.  The  suffering  could 
be  traced  to  twenty  years. 

Case  14.  Knowsley  Thornton's  (24)  case  of  a 
woman  32  years  old.  She  is  said  to  have  suffered 
with  pain  in  the  right  renal  region  since  she  was 
eight  years  old.  Nine  years  before  admission  to 
the  hospital  she  had  occasional  attacks  of  haematuria. 
During  the  last  few  months  a  tumor  in  the  right  side  of 
the  abdomen  had  become  very  painful.  She  had  a 
cystic  kidney.  Nephrectomy  was  performed  and 
the  patient  was  up  on  the  2  2d  day.  The  specimen 
is  unique;  the  ureter  is  surrounded  at  the  exit  from 
the  kidney  by  a  papillary  growth  the  size  of  a  pea. 
It  is  capped  by  an  olive-shaped  dark-brown  calculus. 
The  openings  from  the  calices  into  the  renal  pelvis 
are  dilated,  two  are  blocked  by  these  smaller  brown 
calculi.  The  patient  made  good  recovery.  Stiisser 
(25)  in  his  report  of  the  case  classes  it  among  the 
benign.  He  said  that  upon  examination  of  the 
specimen  it  was  found  that  there  was  a  villous  new 
growth  which  extended  from  the  mucous  membrane 
of  the  renal  pelvis  at  the  beginning  of  the  ureter  and 
in  other  parts  of  the  renal  pelvis.  There  was  no 
histological  description  of  the  papilloma  and  nothing 
more  is  known  of  the  case. 

Case  15.  Murchison's  (26)  case  in  a  man  aged 
65  years.  The  patient  had  frequent  haemorrhage 
and  pain.  Other  complications  set  in  and  the 
patient  died.    At  the  autopsy  it  was  found  that  the 
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base  and  surrounding  of  both  ureters,  especially  the 
right,  were  studded  with  long,  delicate,  villous 
processes,  not  forming  a  distinct  tumor.  The  ureter 
and  pelvis  of  both  kidneys  were  enlarged.  The 
mucous  lining  of  the  ureter  was  free.  The  case  was 
diagnosed  as  villous  disease  of  the  bladder.  In  the 
kidneys  the  same  morbid  processes  had  begun. 
Sttisser  (27)  classes  this  case  among  the  benign  and 
adds  that  at  the  autopsy  it  was  found  that  both 
renal  pelves  were  covered  with  long,  villous  tumors 
and  that  in  the  lower  part  of  both  ureters  kidney 
concretions  were  found. 

Case  16.  Fen  wick's  (28)  case  of  a  man  70  years 
old,  whose  right  kidney  was  removed  on  account  of 
papillary  growths  in  the  renal  pelvis  and  calices. 
He  had  suffered  with  haemorrhage  almost  constantly 
for  two  years.  At  the  end  of  the  next  year,  a  recur- 
rence was  noted  in  the  right  ureter  and  this  was 
removed.  Watson  and  Cunningham  (29)  in  their 
report  of  the  case  state  that  the  patient  died  uraemic 
four  years  later,  and  that  toward  the  end  there  was 
carcinoma  of  the  prostate  and  squamous-cell  cancer, 
affecting  the  nephrectomy  scar. 

Case  17.  Picot  (30)  has  recently  reported  a  case 
of  a  man  53  years  old  who  was  brought  to  the  hos- 
pital March  26,  191 2.  Seven  years  ago  he  had  two 
hemorrhages,  the  following  year  five  or  six  attacks 
and  lately  they  had  become  more  frequent  and 
lasted  longer.  He  also  complained  of  continuous 
pain  on  the  left  side.  The  diagnosis  based  on  a 
cystoscopic  examination  was:  three  tumors  of  the 
renal  pelvis  with  secondary  transplantation  in  the 
bladder.  Nephro-ureterectomy  was  performed. 
The  ureter  showed  neoplastic  infiltration  and  also 
two  tumors  having  the  same  characteristics  as  those 
in  the  renal  pelvis.  All  these  papillary  tumors 
macroscopically  had  the  same  aspect  as  the  vesical 
tumors  recognized  by  the  cystoscope.  The  patient 
stood  the  operation  well  and  returned  home  May 
nth. 

Case  18.  Israel's  (31)  case.  Israel  reports  a  case 
of  a  villous  growth  on  the  mucous  membrane  of  the 
renal  pelvis.  Near  the  entrance  to  the  bladder  a  new 
growth  could  be  seen  which  covered  the  last  3  cm. 


of  the  ureter.  The  patient,  a  man  51  years  old,  had 
a  severe  haemorrhage  four  years  ago.  Since  then 
the  attacks  have  been  more  frequent  but  less  severe. 
He  did  not  complain  of  pain  nor  colic,  but  by  palpa- 
tion it  was  felt  that  the  kidney  was  enlarged.  Re- 
tention of  urine  and  the  haemorrhages  had  caused 
haematonephrosis.  Nephro-ureterectomy  was  per- 
formed. 
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THE    FUNCTION   OF   THE   PERIOSTEUM   IN   BONE   TRANSPLANTS, 

BASED   ON   FOUR   HUMAN  TRANSPLANTATIONS   WITHOUT 

PERIOSTEUM,   AND  SOME   ANIMAL  EXPERIMENTS^ 

By  clarence  A.  McWILLIAMS,  M.  D.,  New  York  City 


THOROUGHLY  to  appreciate  some  of 
the  questions  involved  in  the  subject 
of    bone   transplantation,   it  will  be 
necessary    to    consider    briefly    the 
three  different  views  of  recognized  author- 
ities as  to  the  manner  of  regeneration  of  a 
graft. 

1.  The  universally  accepted  view  in  Ger- 
many is  that  of  Axhausen,  who  maintains 
that  the  bone  in  a  graft  always  dies,  is  ab- 
sorbed and  is  reformed  from  the  periosteum, 
which   alone  remains  living  in   transplants. 

2.  The  second  view  is  that  of  Macewen 
of  Glasgow,  who  says  that  the  bone  in  a  graft 
is  reproduced  from  the  proliferation  of  osteo- 
blasts, derived  from  the  osteoblasts  within 
the  bone  of  the  graft  itself,  and  its  regenera- 
tion takes  place  independently  of  the  perios- 
teum, whose  only  function  is  that  of  a  limit- 
ing membrane,  which  prevents  the  spread  of 
the  osteoblasts  into  the  surrounding  tissues. 

3.  The  third  view  is  that  of  Murphy,  who 
says  that  the  graft  is  not  osteogenetic  but 
simply  osteoconductive.  Provided  that  it 
be  in  contact  at  one  or  both  extremities  with 
other  living  bone,  the  graft  acts  simply  as  a 
scaffolding  for  the  growth  of  the  capillaries 
with  their  osteogenetic  cells  as  they  advance 
from  the  living,  contacting  extremities  into 
the  graft.  The  periosteum  takes  no  part  in 
the  actual  reproduction  of  new  bone.  To 
analyze  Dr.  Murphy's  transplantations  a 
little  further,  I  may  say  that  I  have  gone 
through  all  of  his  reported  transplantations 
with  the  object  of  finding  out  just  what  was 
done  with  the  periosteum  in  each  procedure. 
In  a  nmnber  of  cases  this  was  not  stated. 
In  all  such  instances  I  have  ascertained  from 
him  in  writing  exactly  what  was  done  with 
the  periosteum.  In  not  a  single  instance  did 
he  omit  to  transplant  grafts  with  more  or 
less  of  their  covering  periosteum.     From  a 


practical  point  of  view,  I  should  judge  that 
he  does  not  know  just  what  would  have  hap- 
pened had  he  transplanted  grafts  without 
their  periosteum,  so  that  his  conclusions  as 
to  the  function  of  the  periosteum  are  only 
conjectural. 

The  same  may  be  said  of  Albee's  work 
along  this  line.  He  agrees  with  Macewen 
and  Murphy  that  the  periosteum  is  unim- 
portant so  far  as  the  life  of  the  graft  is  con- 
cerned, yet,  notwithstanding  this  view,  he 
has  never  done  a  human  transplantation 
without  the  periosteum,  although  he  has 
performed  160  transplantations  in  all.  It 
would  strike  the  unprejudiced  critic  that  the 
theories  and  practice  of  these  men  do  not 
quite  agree.  Macewen  and  Albee  have  ar- 
gued that,  because  they  did  not  consistently 
obtain  bone  as  a  result  of  transplanting  peri- 
osteum alone,  consequently  the  periosteum 
has  little  function  when  it  is  left  attached  to 
grafts.  Early  in  my  work  along  this  line  it 
struck  me  that  the  proper  angle  from  which 
to  view  this  question  of  the  function  of 
periosteum  could  be  obtained  only  from 
transplanting  grafts  of  various  sizes  with  and 
without  their  periosteum,  since  this  is  exactly 
what  we  do  in  our  human  transplantations. 
We  do  not  transplant  periosteum  alone.  The 
former  is  precisely  what  I  have  done  and  I 
think  that  I  have  definitely  and  conclusively 
proved,  as  you  will  later  see,  that  the  perios- 
teum has  a  very  important  function  in  main- 
taining the  nutrition  of  the  graft. 

When  I  looked  over  the  results  in  a  general 
way  of  both  my  animal  and  human  transplan- 
tations, at  first  sight  many  of  them  seemed 
contradictory.  On  further  analysis,  how- 
ever, it  appeared  as  though  all  of  these  con- 
tradictions could  be  readily  explained  if  we 
looked  at  it  in  this  light:  The  fife  of  a  living 
graft,  whether  transplanted  in   the  human 


iRead  in  the  Section  on  Surgery,  American  Medical  Association  Minneapolis,  June  igis.    From  the  Surgical  Research  Laboratory  of  Colum- 
bia UniveTsity. 
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Fig.  I.   Case  i.   Rib  grafted  into  a  defect  in  lower  jaw. 
A,  rib. 

being  or  in  animals,  whether  transplanted 
with  or  without  its  periosteum,  is  probably 
entirely  dependent  on  its  being  suppUed  with 
sufficient  blood  to  keep  it  alive.  I  am  in- 
clined to  believe  that  this  will  be  the  solution 
of  the  many  vexed,  theoretical  considerations 
of  bone  grafting,  and  will  explain  the  appar- 
ent contradictions  and  varying  results  ob- 
tained in  bone  transplantations.  To  partic- 
ularize further,  practically  every  bone  graft 
made  with  its  covering  periosteum  will  live 
and  grow  if  asepsis  be  attained.  The  ques- 
tion is,  What  will  hapjien  to  grafts  without 
their  periosteum?  The  answer  that  I  have 
obtained  from  my  work  along  this  line  is  this: 
The  life  of  a  graft  without  periosteum  will 
depend  entirely  on  its  blood-supply.  If  it 
obtains  sufficient  blood,  then  it  will  live  and 
grow;  if  not,  then  it  will  die.  A  small  graft 
without  periosteum  will  have  a  better 
chance  of  getting  sufficient  blood  to  its  cells 
than  a  large  one  without  its  periosteum;  but 
in  either  case  there  is  always  some  doubt  as 
to  whether  the  graft  will  live,  if  it  be  without 
its  periosteum.  The  periosteum  on  a  graft 
does  one  of  two  things,  or  possibly  both, 
namely : 

I.     By   its   presence   it   so   favorably   in- 
fluences the  nutrition  of  the  graft,  that  is. 


increases  the  blood-supply  to  its  cells,  as  to 
keep  it  alive,  or 

2.  lo  case  the  bone  cells  in  the  graft  die 
from  insufficient  nourishment,  the  periosteum 
suppUes  living  cells  to  the  graft,  by  means  of 
which  the  bone  is  regenerated. 

I  can  see  no  possible  reason  why  the  living 
cells  in  a  graft  should  die  if  they  be  provided 
with  sufficient  blood.  I  hold  this  to  be  the 
function  of  the  periosteum  when  attached 
to  a  graft.  I  hope  to  justify  the  soundness 
of  my  position  in  the  illustrations. 

HUMAN  TRANSPLANTATIONS 
Case  i.  In  November,  1910,  I  removed  half 
the  lower  jaw  from  a  lad  of  i;i  for  a  large  giant -cell 
sarcoma.  Fifteen  months  later  I  grafted  into  the 
defect  in  the  lower  jaw  a  piece  of  rib  which  was 
entirely  stripped  of  its  periosteum.  One  end  of  the 
rib  was  beveled  and  this  was  sutured  to  the  freshened 
edge  of  the  remaining  half  of  the  jaw.  The  wound 
healed  by  primary  union.  Fig.  i  shows  the  rib 
in  position.  Five  months  later,  a  roatgenogram 
showed  an  entire  disappearance  of  the  grafted  rib. 
There    never   was   any    discharge    from    the    scar. 

The  result  in  this  case  is  a  contradiction  of 
Dr.  Murphy's  second  conclusion,  that  "bone, 
with  or  without  the  periosteum,  transplanted 
in  the  same  individual  and  contacted  at  one 
or  both  ends  with  other  living,  osteogenetic 
bone,  always  becomes  united  to  the  living 
fragment,  and  acts  as  a  scaffolding  for  the 
reproduction  of  new  bone." 

Had  I  split  the  rib  longitudinally  so  as  to 
afford  a  better  blood-supply  to  the  bone-cells 
of  the  graft,  it  seems  to  me  that  it  might 
have  lived,  or  had  I  transplanted  the  rib  with 
periosteum  covering  half  its  surface. 
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Fig.  3K,  Cases. 


Fig.  J  P,  Case  3. 


Case  2.  The  patient  was  a  man.  aged  32,  into 
whose  inguinal  canal  I  transplanted  a  piece  of  a  rib 
to  strengthen  a  hernial  repair.  Fig.  3  shows  the 
rib  in  position.  A  rontgenogram  four  months  later, 
showed  that  the  rib  has  entirely  disappeared. 

This  case  is  corroborative  of  Dr.  Murphy's 
conclusion  that  bone  transplanted  into  mus- 
cle always  dies  and  is  ultimately  absorbed. 
That  this  statement  is  not  always  true,  how- 
ever, will  be  seen  later  from  some  animal 
experiments.  Had  I  split  this  rib  likewise, 
I  believe  that  the  consequent  better  blood- 
supply  to  its  cells  would  have  kept  it  alive. 

Case  3.  The  patient  was  a  man.  aged  31,  who 
had  received  a  compound  fracture  of  the  left  hu- 
merus, a  month  before  be  came  under  my  care.  He 
was  operated  on  immediately  after  the  accident  in 
another  institution  and  the  fracture  was  wired. 
This  was  followed  by  violent  sepsis.  Two  sequestra 
were  picked  out  of  the  wound  the  next  day  after 
the  man  came  under  my  care.  The  palient  had  a 
rausculospiral  paralysis,  indicated  by  the  wrist -drop. 
The  result  of  the  application  of  a  Lane  plate  to  the 
fracture,  after  sawing  off  the  ends  of  the  fragment: 
was  stQI  non-union. 

Five  months  after  the  previous  plating,  on  a( 
count  of  non-union,  I  grafted  into  the  medullary 
cavities  of  the  fragments,  which  were  first  reamed 
out.  a  section  from  a  subperiosteally  resected  rib. 
.\fter  the  rib  was  in  position,  there  was  some  side- 
to-side  rocking  of  the  fragments  on  each  other,  due 
to  the  fact  that  the  rib  was  evidently  a  trifle  too 


Fig.  4  B,  Case  4.  Fig.  4  E,  Case  4. 

A,   section   (or   microscopic   exaniination   taken    from 

tibia;  B,  section  for  microscopic  examination  taken  from 

graft;  C,  graft. 

short.  On  this  account  1  applied  a  Lane  plate.  It 
was  then  thought  best  to  unite  the  divided  muscu- 
lospiral  nerve.  The  ends  were  dissected  out  and  it 
was  found  that  there  was  a  defect  of  an  inch  and  a 
half  to  be  bridged  over.  This  was  accomplished  by 
cutting  out  of  the  distal  extremity  a  segment,  which 
was  turned  up  to  meet  the  proximal  end,  to  whose 
freshened  edge  it  was  sutured  with  chromic  gut. 
Thb  result  of  this  bone  grafting  was  very  disappoint- 
ing. A  picture  (Fig.  3  K)  after  nine  months 
showed  no  proliferation  whatsoever  of  its  bone  and 
there  was  no  better  union  than  at  the  time  of  the 
grafting. 

That  the  musculospiral  nerve  was  regenerating 
was  shown  by  the  fact  that  sensation  had  returned 
in  the  distribution  of  the  nerve,  although  there  was 
no  motor  power  as  yet.  Nine  months  after  the  rib 
grafting,  I  removed  (Fig.  3  K)  the  remains  of  the 
grafted  rib.  A  section  of  it  under  the  microscope 
showed  that  it  was  undergoing  rarefying  osteitis 
and  that  it  consisted  mostly  of  dense  fibrous  tissue 
with  scattered  areas  of  bone.  The  medullary 
cavities  of  the  fragments  were  reamed  out  (Fig.  3  P), 
and  into  them  was  inserted  a  graft,  taken  from  the 
front  of  the  tibia  with  periosteum  on  two  of  its 
sides.  A  nail  was  inserted  in  its  upper  end  to  pre- 
vent its  riding  up  into  the  medullary  cavity. 

The  result  of  this  grafting  was  unfortunate. 
There  was  infection  of  the  wound,  requiring  the 
removal  of  the  nail  and  the  dead  graft.  So  that 
his  condition  was  not  improved. 

Case  4.  This  is  an  exceedingly  interesting  case 
of  non-union  in  a  birth  fracture  of  both  bones  of  the 
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Fig.  4  T,  Case  4.  B.  new  bone  in  a  thin  plate  along 
periosleum.  Taken  two  months  after  operation,  shows 
beginnmg  new  bone  being  formed. 

Fig.  4  K.  Case  4.  B.  new  bone  from  periosteum;  C, 
fracture. 

leg  in  a  child,  aged  17  months.  The  non-union  I 
attributed  to  insufficient  immobilization  of  the  leg. 
I  cut  down  on  the  fracture  and,  after  freshening 
the  pointed  extremities  of  the  fragments,  there 
resulted  a  defect  of  an  inch  and  a  half  in  the  tibia. 
which  made  transplantation  of  bone  necessary.  A 
graft  from  the  opposite  tibia  was  chiseled  out  with 
its  periosteum  attached.  The  periosteum  was  then 
deliberately  peeled  off  the  graft  with  the  object  of 
confirming  Macewen's  view  of  its  unimportance. 
One  end  of  the  graft  was  pointed  and  it  was  wedged 
into  the  medullary  cavity  of  the  upper  fragment, 
and  the  lower  side  of  Ihe  transplant  was  spHced  to 
the  side  of  the  lower  fragment  with  chromic  gut. 
The  subsequent  union  of  the  wound  was  by 
first  intention.  Fig.  4  B  shows  the  condition  six 
months  after  the  grafting.  It  was  very  disappoint' 
ing  to  sec  the  tibial  graft  gradually  melt  away  in 
the  tissues,  so  that,  after  six  months,  it  was  not 
more  than  one  quarter  its  original  size.  Since 
union  was  by  first  intention,  there  seems  no  way  of 
accounting  for  the  death  of  the  graft  save  on  the 
basis  of  a  lack  of  periosteum,  or  of  a  deficient  blood- 
supply,  or  both.  Fig.  4  £  shows  the  condition 
six  months  after  the  previous  grafting  operation, 
at  which  time  I  transplanted  5  inches  of  the  oppo- 
site, healthy  fibula  into  the  medullary  cavities  of 
the  fragments,  as  seen.     It  was  transplanted  with 


the  periosteum  covering  its  entire  circumference, 
and  this  was  not  sphc  in  the  slightest.  The  result 
shows  that  this  splitting  of  the  periosteum  on  the 
graft  is  entirely  unnecessary  and  accomplishes 
nothing.  Below,  a  wire-encircling  suture  was  used 
to  hold  the  graft  in  place.  On  the  right  one  sees  the 
defect  made  in  the  fibula.  Fig.  4  I  shows  new  bone 
being  formed  along  the  periosteum  of  the  fibula  graft, 
as  a  thin  plate,  two  months  alter  grafting. 

Fig.  4  K  was  taken  six  months  after  the 
transplantation.  To  my  mind  it  seems  to  imply 
the  necessity  of  revising  Dr.  Murphy's  conclusion 
that  a  graft  is  not  osteogenetic  in  itself.  .\  fracture 
has  taken  place  in  the  mid-third  of  the  transplant, 
due  to  the  fact  that  the  child  kicked  off  the  splint 
one  night.  We  see  that  this  fracture  of  the  graft 
itself  is  consolidating  nicely  under  an  enormous 
callus.  If  we  accept  Dr.  Murphy's  conclusion,  we 
must  believe  that  all  this  callus  came  through  the 
graft  from  the  contacting  old  bone  of  the  neighbor- 
ing stumps. 

I  do  not  accept  this  view  for  a  moment,  but 
believe  that  the  callus  arose  either  from  the  perios- 
teum or  from  the  bone  of  the  graft  itself,  .\long 
the  outer  surface  of  the  graft  we  see  at  least  a 
quarter  of  an  inch  of  new  bone  evenly  distributed. 
Were  this  new  bone  formed  from  the  coniaaing 
ends  of  the  old  bone  of  the  stumps,  it  seems  to  me 
that  it  would  shade  off,  becoming  less  the  farther 
we  went  from  the  old  bone.  As  a  matter  of  fact, 
the  greatest  amount  of  new  bone  is  at  the  fracture 
spot  in  the  graft,  which  is  at  some  distance  from 
either  contacting  extremity  of  old  bone.  Fig.  4  K 
shows  that  the  transplant  (June  9,  seven  months 
after  the  grafting)  has  continued  to  develop.  The 
upper  part  of  the  graft  has  become  as  large  as  the 
opposite  healthy  tibia.  The  fragments  below  the 
fracture,  due  to  the  inhibitory  influence  of  the  wire, 
have  not  well  developed.  In  addition  the  wire  is 
eroding  the  bone  of  the  graft.  I  removed  this  wire 
June  14,  1913.  with  the  object  of  preventing  the 
cutting  through  of  the  graft. 

Fig.  4  M  shows  that,  six  months  after  the 
transplantation,  there  is  no  filling  in  of  the  defect 
in  the  fibula  with  new  bone  since  all  the  periosteum 
was  removed  with  the  graft.  To  have  new  bone 
fill  up  a  defect  it  is  absolutely  necessary  to  leave 
either  some  bone  or  else  some  periosteum  in  place 
bridging  the  defect. 

Fig,  4  F  shows  the  result  two  months  after  tbe 
removal  of  the  wire.  The  lower  fragment  which 
was  being  eroded  by  the  wire  has  markedly  devel- 
oped   and    the    fracture    is    consolidating    nicely. 

.At  the  recent  surgical  congress  in  New  York,  Dr. 
Alurphy  said.  "In  bone  transplantations  there  is 
but  one  absolute  essential,  other  than  rigid  asepsis, 
and  that  is  that  the  bone  graft  must  be  closely 
connected  at  some  one  point  at  least  with  living, 
freshened,  osteogenetic  tissue,"  From  the  pre- 
ceding human  transplantations,  I  judge  that  there 
is  one  other  essential,  and  that  is  the  presence  of 
the  periosteum. 
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ANIUAL   EXPERIKENTS 

Experiment  i.  Fig.  6  shows  the  condition  six 
moDths  after  the  resection  of  the  whole  diameter  of 
a  rib  together  with  its  periosteum.  The  defect  has 
not  at  all  closed  in.  The  periosteum  was  stripped 
bluntly  from  the  bone  section  and  this  strip  of 
periosteum   was   transplanted   into   the   abdomen. 

Result:  A  transverse  section  was  cut  six  months 
later  through  this  periosteum,  which  was  felt  to  be 
bone.  A  photomicrograph  of  this  section  gives  a 
picture  of  normal,  healthy,  living  bone  surrounded 
by  a  closely  investing  connective -tissue  capsule. 
There  are  no  osteoclasts  present  nor  any  round  cells 
suggestive  of  either  a  destructive  or  an  inflammatory 
process.  I  shall  not  go  into  a  description  of  these 
microscopic  sections  but  shall  give  you  simply  the 
results  of  them.  This  result  shows  that  transplanted 
periosteum  may  produce  living  bone. 

Experiment  j.  This  animal  was  killed  eight 
months  after  the  subperiosteal  resection  of  a  section 
of  a  rib  (Fig.  7  A).  This  rib  without  periosteum 
was  then  split  into  longitudinal  strips  and  these 
were  transplanted  into  the  abdomen. 

Result:  The  defect  in  the  rib  from  which  the 
periosteum  was  not  removed  has  become  entirely 
filled  in  with  new  bone  (Fig.  ?  A).  The  strips  trans- 
planted into  the  abdomen  have  remained  intact, 
have  grown  together,  and  have  increased  in  size. 
.\  photomicrograph  of  a  section  of  this  abdominal 
transplanted  bone  shows  bone  perfectly  alive,  not 
undergoing  absorption,  and  containing  well-pre- 
served and  normal  marrow.  I  attribute  the  living 
of  these  transplants  to  the  fact  that  the  splitting  of 
the  original  rib  allowed  sufficient  blood  to  get  to  the 
bone -cells. 

This  and  the  following  experiment  are  ref- 
utations of  Dr.  Murphy's  conclusion,  in 
which  he  says  that  bone,  with  or  without  its 
periosteum,  when  transplanted  into  the  soft 
parts  and  not  in  contact  with  living  bone, 
always  becomes  absorbed. 

Experiment  4.  This  dog  was  killed  six  months 
after  subperiosteal  resection  of  two  ribs.  The  ribs 
without  periosteum  were  broken  up  with  the  rongeur 
into  the  smallest  possible  fragments  and  these  were 
transplanted  into  the  abdomen. 

Result;  The  defects  made  in  the  two  ribs  have 
acted  differently  one  from  the  other  (Fig.  8  A). 
The  upper  defect  has  about  half  filled  in  with  new 
bone  while  the  lower  has  formed  a  complete  new 
rib.  almost  double  its  normal  size.  The  fragments 
(Fig.  8  B)  into  the  abdomen  have  lived,  have  in- 
creased in  size,  and  have  amalgamated  into  one 
homogeneous  piece.  A  photomicrograph  of  a  sec- 
tion, taken  from  these  abdominal  grafts,  shows  that 
the  graft  is  perfectly  alive,  and  contains  normal 
marrow  and  normal  blood-vessels.  There  are  no 
osteoclasts  present  nor  any  signs  of 
degenerative  process. 


Fig.  4  M.  Case  4. 


Fig,  4  P,  Case  4. 


The  last  two  experiments  clearly  demon- 
strate that  the  life  of  a  living  graft  depends 
entirely  on  its  receiving  sufKcient  blood  to 
keep  it  alive,  and  nothing  else.  This  was 
made  possible  by  the  splitting  of  the  grafts 
which  allowed  sufficient  blood  to  get  to  their 
cells.  The  next  two  pictures  more  clearly 
bring  this  point  out.  both  being  the  same 
experiment. 

Experiment  5.  In  this  animal,  killed  after  one 
month,  two  ribs  were  subperiosteally  rfesected.  One 
of  the  ribs  was  transplanted  into  the  abdomen,  into 
a  defect  made  in  the  last  rib,  after  the  periosteum  of 
the  last  rib  was  divided  and  separated  but  not  re- 
moved. The  second  rib,  also  without  its  perios- 
teum, was  sutured  to  the  end  of  the  first  rib,  and 
both  ribs  in  contact  were  buried  in  the  abdomen. 

Result:  The  first  rib  (Fig.  9  A)  has  healed  in 
perfectly  to  the  defect  made  in  the  last  rib  by  a 
massive  caUus  formed  at  the  point  of  junction, 
evidently  due  to  periosteal  bony  growth.  There  is 
no  union  or  new  bone  formed  whatsoever  between 
the  two  transplanted  ribs,  owing,  as  I  believe,  to  an 
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Fig.  6.  Experiment  a.  A,  resected  rib;  B,  periosteum 
with  new  formation  of  bore  after  six  months,  three  weeks 
Iransplanted  into  llie  abdomen;  C,  transverse  section  for 

microscopical  examination, 

Insufiicicnt  blood-supply  to  their  cells  and  to  the 
absence  of  periosteum  to  re-form  the  bone.  In 
addition,  the  second  rib  shows  beginning  absorption, 
evidenced  by  its  honeycombed  appearance.  The 
picture  indicates  that  an  entire  graft  on  an  entire 
graft,  neither  having  any  periosteurn,  will  not  live. 

Experiment  6,  This  is  the  same  experiment  as 
the  preceding.  The  animal  was  killed  six  months 
after  four  ribs  were  resected  without  their  perios- 
teum. One  of  the  ribs  without  periosteum  was 
sutured  to  a  defect  in  the  last  rib,  a  second  rib  was 
sutured  to  the  end  of  the  first,  and  both  ribs  were 
buried  in  the  abdomen.  Fragments  from  another 
rib,  which  was  divided  into  as  small  pieces  as  pos- 
sible, were  strewn  along  both  the  transplanted  ribs. 

Result:  Fig.  lo  shows  that  all  the  four  defects 
created  in  the  ribs  have  become  completely  filled 
in  with  new  bone,  owing  undoubtedly  to  the  presence 
of  the  periosteum,  which  had  not  been  removed. 
The  picture  further  shows  that  the  second  attached 
rib,  as  well  as  about  half  the  first  rib,  have  become 
entirely  absorbed.  Some  of  the  fragments  have 
become  attached  to  the  sides  of  the  remaining  part 
of  the  first  rib. 

The  last  four  experiments  are  a  convincing 
demonstration,  it  seems  to  me,  of  the  fact 
that  it  is  simply  and  solely  a  question  of  a 
sufficient  blood-supply,  which  determines 
whether  a  graft  will  live  or  die,  and  not  a 
question  of  whether  the  graft  be  in  contact 
with  living  bone  or  not,  as  Dr.  Murphy  main- 
tains. 

Experiment  9.  This  animal  was  killed  five 
months  after  one  inch  of  the  radius,  together  with  its 
periosteum,  was  removed.  The  periosteum  was 
then  scraped  oS  the  fragment,  which  was  split  into 
as  small  pieces  as  possible  with  the  rongeur.  These 
small  fragments  were  replaced,  filling  in  the  defect 
in  the  radius. 

Result:  The  small  fragments  (Fig.  13)  have  all 
remained  alive  and  have  coalesced  into  one  piece. 


Fig.  7  A,  Experiment  3.  Middle  of  left  rectus,  sheath 
divided  and  strips  laid  on  muscle,  separated  from  each 
other,  sheath  sutured  over  these.  Picture  shows  rib  en- 
tirely reformed  and  growth  together  of  bones  in  abdomen. 

which  has  become  united  to  the  ends  of  the  radius 
fragments. 

This  experiment  illustrates  the  influence 
of  a  good  blood-supply  on  grafts. 

Experiment  ii.  This  dog  was  killed  twenty-four 
days  after  the  periosteum  was  excised  from  a  wide 
area  of  the  humerus.  Within  this  area  was  chiseled 
away  a  section  of  bone,  extending  into  the  medullary 
cavity,  and  the  marrow  and  endosteum  were  thor- 
oughly curetted  away. 

Result:  Fig.  16  shows  that  the  cavity  made 
in  the  bone  is  irregularly  filled  in  by  new  bone,  the 
medullary  cavity  being  quite  obliterated  by  this 
newly  formed  bone.  The  periosteum  can  be  seen 
ending  at  quite  a  distance  from  this  cavity,  and  by 
no  stretch  of  the  imagination  can  one  think  that  it 
had  anything  to  do  with  the  formation  of  new  bone. 
Likewise  with  the  endosteum.  The  new  bone  must 
then  come  from  the  bone-cortex  itself,  resulting 
from  the  efficient  blood-supply  from  the  nutrient 
artery.  From  these  cases  and  experiments,  we  see 
that  to  have  new  bone  fill  in  a  defect  it  is  necessary 
to  have  either  some  periosteum  covering  it  or  else 
at  least  a  thin  layer  of  bone  bridging  over  the  defect. 

Experiment  13.  The  last  statement  made  is 
exemplified  in  this  animal,  which  was  killed  ^x 
months  after  the  removal  of  an  inch  and  a  half  from 
the  radius,  together  with  its  periosteum.  The  an- 
imal was  killed  because  he  fractured  the  ulna, 
immediately  opposite  the  defect  in  the  radius. 

Result:  Fig.  17  shows  that  there  has  not  been 
the  slightest  attempt  to  fill  in  the  defect  in  the  radius 
with  new  bone,  owing,  as  I  believe,  to  there  being 
no  periosteum  left  to  produce  it.  If  Macewen  and 
Murphy  are  right  in  their  views,  why  was  thb  defect 
not  filled  in  with  bone  coming  from  the  ends  of  the 
fragments? 

Experiment  14.  This  animal  was  killed  three 
months  after  the  removal  of  two  inches  of  bone  from 
two  ribs,  each  with  its  corresponding  periosteum. 
Each  single  fragment  was  transplanted  into  the 
defect  made  by  the  removal  of  the  other  fragment, 
each  being  completely  covered  by  its  periostetmi. 
They  were  both  held  in  place,  end  to  end,  by  sutures 
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Fig.  8  A.  Fig.  8B. 

Fig.  8  A,  Experiment  4.  Two  ribs  subperiosteally 
resected.  Shows  perfect  reformation  of  one  rib  and  im. 
perfect  lefonnation  of  other. 

Fig.  8  B.    A.  seclton  tot  microscopical  examination;  B. 

passed  through  drill-holes  in  their  extremities  and 
through  drill-holes  in  the  ends  of  the  fixed  ribs. 

Result:  One  end  {Fig.  18)  of  each  graft  has  not 
nnited  to  its  corresponding  extremity  of  the  rib, 
owing  to  the  respiratory  motions.  The  other  ends 
arc  solidly  united  to  the  fixed  rib.  In  addition  there 
is  irregular  production  of  new  bone  at  various 
pointsonthegrafts,  due  to  periosteal  growths.  This 
result  shows  the  great  influence  the  periosteum 
exerts  in  preserving  the  life  of  grafts.  Microscopic 
sections  of  each  of  these  transplants  show  that  they 
are  both  actively  alive. 

Experiment  15.  This  animal  died  six  weeks 
after  aj^  inches  were  resected  from  each  fibula 
with  the  periosteum  attached.  Into  the  right  fibula 
defect  was  transplanted  the  left  fibula  graft  without 
any  of  its  periosteum,  the  transplant  being  first 
divided  into  six  fragments.  Into  the  left  fibula 
defect  was  transplanted  the  right  fibula  graft, 
whicb  was  previously  divided  into  six  fragments, 
on  each  of  which  was  left  its  corresponding  perios- 

Result:  The  fragments  without  periosteum  (Fig. 
19)  into  the  right  fibula  defect  have  become  almost 
entirely  absorbed.  There  is  just  a  faint  line  indicat- 
ing the  little  that  remains  of  the  grafts.  In  start- 
ling contrast  to  this  is  the  result  in  the  left  leg,  into 
which  defect  the  fragments  were  transplanted  with 
the  periosteum  on  each  fragment.  These  individ- 
ual grafts  have  not  been  absorbed  in  the  slightest; 
00  the  contrary,  they  have  grown  together  and  have 
increased  in  size.  It  is  not  possible  to  escape  the 
conclusion  that  this  good  result  in  the  left  leg  is 
entirely  and  absolutely  due  to  the  presence  of  the 
periosteum.  If  the  result  depended  simply  on  the 
contact  with  the  neighboring,  Uving  bone  of  the 
slumps,  as  Murphy  maintains,  why  did  not  the 
fragments  without  periosteum  in  the  right  leg  live? 

Experiment  16.  Fig.  20  shows  the  condition 
eight  months  after  sections  were  taken  from  each 
fibula,  from  each  of  which  the  periosteum  was  care- 
fully scraped.  Into  the  left  fibula  defect  was  trans- 
planted the  entire,  undivided,  right  fibula  fragment 
without  periosteum  in  contact  with  the  ends  of  the 
living  stumps.  Into  the  right  fibula  defect  was 
transplanted  the  left  fibula  fragment  without  perios- 
teum, which  was  first  divided  into  two  longitudinal 


Fig.  9  A,  Experiment  5.  The  two  transplants  are  shown, 
the  upright  or  second  transverse  rib  shows  beginning 
absorption  and  also  the  absence  of  union  between  it  and 
the  adjacent  transplant  The  first  transplanted  rib  ^ows 
an  excessive  callus  and  solid  union  due  to  periosteum, 

strips,  these  being  placed  side  by  side  in  contact 
with  the  ends  of  the  living  stumps. 

Result:  The  two  fragments  without  periosteum 
(Fig.  20),  comprising  the  graft  into  the  right  fibula 
defect,  have  lived  perfectly  and  have  united  together 
and  to  the  ends  of  the  old  stumps.  In  addition 
there  is  proliferation  of  new  bone,  uniting  the  graft 
to  the  neighboring  tibia.  In  contrast  to  this  b  the 
result  in  the  left  defect.  This  graft  without  perios- 
teum, transplanted  entire,  has  very  poorly  united 
to  the  ends  of  the  old  stumps,  and  the  transplant 
appears,  from  its  poor  shadow  and  irregular  honey- 
combed appearance,  to  be  absorbing.  I  attribute 
this  difference  in  the  result  to  the  fact  that  the  split- 
ting of  the  graft  allowed  a  much  better  blood-supply 
to  reach  the  bone-cells  of  this  graft  than  was  possible 
in  the  case  of  the  graft  which  was  not  split. 

Experiment  17.  Fig.  31  is  very  instructive 
and  illuminating,  and  warrants  close  study.  It  was 
taken  eight  months  after  sections  of  bone  were  taken 
with  the  periosteum  from  each  fibula.  Into  the  left 
fibula  defect  was  transplanted  the  right  fibula  graft, 
which  was  first  broken  up  into  the  smallest  possible 
pieces,  the  periosteum  being  thoroughly  scraped 
from  the  small  fragments.  The  pieces  completely 
filled  in  the  defect  and  were  in  contact  with  the 
ends  of  the  stumps  of  the  old  bone.  Into  the  right 
fibula  defect  were  transplanted  fragments  of  the 
left  fibula  graft  with  periosteum  stUl  attached  to 
each  small  graft. 

Result:  Fig.  ii  indicates  the  great  value  of 
having  periosteum  on  grafts.  The  small  fragments 
without  periosteum  in  the  left  defect  have  become 
largely  absorbed,  being  much  reduced  in  number. 
Those  which  remain  are  isolated,  are  not  united, 
and  appear  to  be  absorbing.  In  marked  contrast 
to  these  are  the  fragments  transplanted  into  the 
right  defect  with  periosteum.  They  have  become 
united  to  each  other  in  most  instances,  have  in- 
creased in  size  and  produce  the  deep  shadows  of 
healthy,  living  bone. 

This  experiment  is  another  instance  of  the 
fact  that  contact  with  li\-ing  bone  does  not 
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Pig.  lo.  Experiment  6.  A,  four  resected  ribs  all  filled 
in.  Removed  without  periosteum.  B,  tran^bnted  rib 
all  that  is  left  oi  two  grafts.  Section  from  tbjs  q>ot  (or 
microscopic  i 


seem  to  be  the  important  element  which  Dr. 
Murphy  has  attributed  to  it.  This  experi- 
ment is  a  further  proof  of  the  statement, 
emphasized  by  me,  that  without  periosteum 
there  is  always  uncertainty  as  to  whether 
grafts,  even  though  they  be  small,  will  acquire 
enough  blood  to  keep  them  alive.  With  the 
periosteum  on  the  grafts  one  is  sure  of  their 
living,  I  believe,  as  the  result  of  one  or  two 
things  happening:  either  a  sufficient  blood- 
supply,  or  a  resupply  to  the  grafts  of  living 
cells,  derived  from  the  periosteum,  which 
reproduce  the  bone. 

Experiment  18,  A  transplantation,  in  which,  into 
a  defect  made  in  the  left  fibula,  were  transplanted 
fragments  obtained  from  the  right  fibula,  each 
covered  with  its  periosteum.  Into  the  right  fibula 
defect  were  transplanted  fragments  from  the  left 
fibula  section,  from  which  all  the  periosteum  was 
first  carefully  scraped  away. 

Result:  The  result  in  this  dog  confirmed 
the  view  that  the  life  of  grafts  depends  simply  and 
solely  on  the  blood-supply  which  they  obtain.  The 
fragments  with  periosteum  into  the  left  fibula  defect 
appear  to  have  lived  perfectly,  to  have  increased 
in  size,  and  to  have  solidly  united  with  each  other 
and  to  the  ends  of  the  old,  living  stumps.  The 
same  process  occurred  on  the  right  side,  into  which  de- 
fect fragments  without  periosteum  were  transplanted. 

Experiment  19.  In  this  experiment  into  a  defect 
made  in  the  left  fibula  were  grafted  fragments, 
taken  from  a  section  of  the  right  fibula,  from  which 
all  the  periosteum  was  first  carefully  scraped  away. 
Into  the  defect  made  in  the  right  fibula  were  trans- 
planted fragments  with  periosteum  on  each  piece, 
taken  from  a  section  of  the  left  fibula. 


Fig.  13,  Fig.  16.  Fig  17- 

F|g.  ij.  Experiment  9.    A,  pieces  of  graft. 
Fig.  16,  Experiment  12.    A,  edge  of  periosteum;  B,  new 

Fig.  17,  Experiment  13.  A,  fracture;  B,  defect  in  bone 
not  filled  in  because  of  removal  of  periosteum  with  the  bone. 

Restilt:  The  fragments  transplanted  without 
periostetun  into  the  left  fibular  defect  have  almost 
completely  disappeared.  The  fragments  trans- 
planted into  the  right  defect  with  periosteum  have 
remained  living,  have  markedly  increased  in  size, 
and  have  largely  united  to  each  other  and  to  the 
ends  of  the  old  stumps.  The  feature  to  be  particu- 
larly noticed  in  thb  picture  is  the  pronounced  in- 
crease in  size  of  the  right-sided  grafts,  denoting 
the  active  life  of  the  transplants,  and  also  the  fact 
that,  although  the  middle  section  of  the  graft  on 
the  right  side  does  not  seem  firmly  united  to  the 
neighboring  transplants,  yet  this  middle  section 
appears  to  be  as  actively  alive  as  the  sections  which 
are  in  intimate  contact  with  the  ends  of  the  old 
stumps;  ail  of  which  goes  to  show  that  contact 
with  living,  old  bone  has  not  the  influence  on  the 
subsequent  life  of  grafts  that  Dr.  Murphy  has  at- 
tributed to  it.  Far  more,  as  I  have  repeatedly 
tried  to  emphasize,  do  I  believe  that  it  is  solely  a 
question  of  sufficient  blood  getting  into  the  graft. 

The  accompanying  two  tables  give  the  re- 
sults obtained  in  all  of  these  transplantations. 

From  Table  I  it  may  be  seen  that  93  per 
cent  of  all  transplantations  made  with  the 
periosteum  were  successful,  while  but  48  per 
cent  of  those  made  without  the  periosteum 
were  successful. 


PERIOSTEUM 


OF  THE  GRAFTS 
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in  that  48  per  cent  of 
i  made  without  perios- 
From  this  I  reason 
e  other  factor  present, 
of  these  grafts,  than 
e  periosteum,  and  this 
■esence  of  a  sufficient 
hem  alive.    Had  the 
jraf  ts,  it  may  be  safely 
said    that   tbey   would   practically  ail   have 
sur\-ived.     Just  exactly  what   the  influence 
is  which  the  periosteum  exerts,  it  seems  diffi- 
cult to  state  positively.     Whether  its  presence 
affords  a  better  blood-supply  to  the  grafts,  or 
whether  the  periosteum,  in  the  event  that  the 
bone-cells  in  grafts  have  died,  supplies  fresh 
cells  to  the  grafts  and  from  these  regeneration 
takes  place,  must  for  the  present  remain  un- 
settled.   That  the  blood-supply  is  more  than 
likely  the  important  point  is  seen  from  Table 
n.     It  goes  without  saying  that  a  small  frag- 
ment will  get  a  sufficient  blood-supply  to  its 
cel\s  more  readily  than  a  single,  large  piece, 
hence  is  more  likely  to  remain  living.     This 
important  fact  is  proved  in  Table  II,  in  which 
it  is  shown  that  50  per  cent  of  the  transplan- 
tations  in   which   small   fragments   without 
periosteum    were    grafted    were    successful, 
while  but  41  per  cent  of  the  transplantations 
in  which  single,  larger  pieces  without  perios- 
teum were  grafted  were  successful, 

I  think,  in  conclusion,  that  I  have  demon- 
strated that  both  Macewen  and  Murphy  are 
mistaken  in  their  conception  of  the  lack  of 
function  of  the  periosteum  in  maintaining 
the  hfe  of  grafts.  It  seems  to  me  likewise 
that  Murphy  is  misled  in  his  conception  that 
the  graft  is  not  osteogenetic  in  itself.  This 
fact  is  clearly  seen  in  Experiments  3,  4,  17 
and  ig.  He  says  that  the  graft  is  simply  osteo- 
conductive  of  cells  into  the  graft  from  the 
contacting  extremities  of  the  neighboring  old 
bone.  If  this  be  the  case,  why  should  so 
many  of  the  grafts  without  periosteum  have 
died  in  which  this  contact  was  thoroughly 
carried  out? 

CONCLUSIONS 

The  conclusions  from  the  preceding  human 
transplantations  and  animal  ex|>eriments  are: 

r.  If  the  periosteum  be  excised  from  an 
area  of  bone  and  a  section  of  bone  within  this 


Fig.  18,  Experiment  14.  A,  solid  union  here;  B,  section 
taken  For  microscopic  examination;  C,  00  union  due  to 
re^iratory  motions  of  chest,  notice  periosteal  out^wtha; 
D,  section  taken  for  microscopic  CMunination.    Union  here. 

area,  going  into  the  medullary  cavity,  be  re- 
moved (not,  however,  involving  the  whole 
diameter  of  the  bone)  and  the  endosteum 
scraped  away  as  well,  then  it  is  foimd  that  the 
cavity  fills  in  perfectly  with  new  bone,  which 
of  necessity  must  come  from  the  old  bone 
alone.  This  is  probably  due  to  the  fact  that 
the  nutrient  artery  is  intact. 

Proofsi  Huina,!)  transplantatioQ,  Case  4,  in 
which  the  defect  in  the  tibia  filled  ia  perfectly; 
Animal  Experiment  i:. 

2.  If  a  section  of  the  whole  diameter  of  a 
bone  be  removed,  then  the  bone  will  regener- 
ate between  the  ends  of  the  fragments  if  the 
whole  or  a  part  of  the  periosteum  be  pre- 
served bridging  the  defect. 

Proofs:  Animal  Experiments  3,  4  and  6;  Bash- 
kirzew's  human  case  (see  my  Conclusion  6).  The 
subsequent  reformation  of  the  ribs  after  human 
empyema    operations    performed    subperiosteally. 

3.  If  a  section  of  the  whole  diameter  of  a 
bone  be  removed,  very  Uttle  subsequent  filling 
in  of  this  defect  by  bone  will  take  place  if  the 
entire  periosteum  has  been  removed  from 
between  the  ends  of  the  fragments. 

Proofs:  Animal  Experiments  i,  j,  13,  15  (right), 
17  (left),  ig  (left)  and  10  (left).  Human  transplan- 
tation. Case  4,  in  which  a  great  part  of  the  fibula 
with  all  its  periosteum  was  removed.  There  is 
very  little  of  this  shaft  which  has  been  reformed. 
In  case  that  we  wish  to  have  a  bone  reform,  it  seems 
necessary  to  leave  some  of  its  periosteum  in  position. 
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Fig.  19, Experiment  15.  Poiatsoise 


Fis.  : 


FiB.  : 


,  Experiment  17. 


This  is  brought  out  by  Frangenheim'  and  von 
Hacker.*  They  each  took  pieces  from  the  fibula, 
comprising  the  whole  thicliness  of  the  bone  together 
with  all  the  periosteum  covering  these  fragments. 
There  was  no  subsequent  reformation  of  bone  in  the 
defects.  Frangenheira  consequently  recommends 
that  in  taking  a  section  from  the  Ebula,  a  small 
strip  of  periosteum,  from  which  the  fibula  will  be 
reformed,  be  left  on  the  interosseous  membrane. 

4.  Provided  a  graft  be  living  and  taken 
from  the  same  patient,  its  future  life  depends 
on  an  eflicient  blood-supply,  irrespective  of 
the  periosteum  or  whether  it  is  in  contact 
with  living  bone  or  not.  This  conclusion  I 
wish  to  emphasize  strongly. 

Proofs:     Animal  Experiments  3,  4,  8,  16  and  18. 

5.  If  minute  fragments  of  a  living 'graft 
be  transplanted,  then  the  periosteum  may 
be  disregarded  because  the  osteoblasts  in  the 
fragments  may  not  die  because  of  an  easy 
access  of  blood  into  them,  and  the  pieces  may 
grow  and  coalesce  and  not  become  absorbed. 
My  statistics  show  that  50  per  cent  of  such 
transplantations  will  be  successful. 

Proofs:  Animal  Eiperiments  7,  9,  16  and  18, 
also  Macewen's  human  case.  Thus,  in  his  book 
he  narrates  the  case  of  a  boy,  the  whole  of  the 
diaphysis  of  whose  humerus  he  was  compelled  to 
remove  for  necrosis.  There  was  no  subsequent 
osseous  deposition.  Fifteen  months  later,  two 
wedges  of  bone  were  excised  from  another  patient 
6  years  of  age,  affected  with  anterior  curves.  These 
were  cut  into  minute  fragments,  quite  irrespective 
of  the  periosteum,  and  were  then  deposited  in  the 


muscular  sulcus  in  the  boy's  arm.  Two  months 
later,  a  portion  of  new  bone,  an  inch  in  length  and 
three-quarters  of  an  inch  in  thickness,  was  found 
firmly  attached  to  the  upper  fragment  of  the  hu- 
merus. Here  all  the  grafts  proliferated,  grew  to 
one  another  and  also  to  the  extremity  of  the  prox- 
imal portion.  Two  other  wedges  of  bone  of  larger 
size  than  the  first  and  broken  up  into  fragments 
were  similarly  dealt  with  and  inserted  two  months 
subsequently  to  the  first  graft,  and  a  third  couple 
were  placed  in  position  five  months  after  the  first. 
These  all  fused  together  and  to  the  condyles  of  the 
humerus  and  filled  the  gap  in  the  arm  to  the  extent 
of  4  inches.  It  is  now  thirty  years  since  the  shaft 
of  the  humerus  was  rebuilt,  and.  during  that  period, 
the  man  has  depended  on  his  physical  exertions  for 
his  livelihood.  He  is  now  an  engineer's  pattern- 
maker. Other  cases  in  which  minute  fragments 
of  bone  have  been  successfully  transplanted  are  on 
record.  Thus,  Vallas"  reported  the  case  of  a  woman 
on  whom  he  had  operated  five  months  previously 
for  a  pseudo-arthrosis  of  the  tibia.  At  the  operation, 
he  found  that  the  ends  of  the  fragments  touched 
at  only  a  small  point,  due  to  the  slender  form  of  the 
inferior  fragment.  He  then  removed  from  the 
rounded  extremity  of  the  upper  segment  ten  or 
twelve  bony  chips  which  he  placed  in  the  defect 
between  the  bones.  The  periosteum  and  soft 
parts  were  then  sutured  about  these  chips.  Pri- 
mary union  resulted  and  in  six  weeks  consolidation 
was  complete  and  the  patient  left  the  hospital. 
Barth'  reports  two  successful  cases  in  each  of  which 
he  transplanted  two  fragments,  taken  from  the 
tibia,  each  covered  by  periosteum.  In  both  of 
these  cases,  the  fragments  grew  and  proliferated 
and  filled  in  the  defects  jjerfectly.  Even  though 
one  is  safer  in  transplanting  small  fragments  with- 
out the  periosteum  than  larger  ones  (compare  Ex- 
periments Nos.  16  and  18),  at  the  same  time  the 
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small  fragments  may  die  if  they  are  without  the 
periosteum  (compare  Experiments  Nos.  15,  17,  19 
and  20). 

6.  If  a  larger  piece  of  living  bone  be  trans- 
planted, then  it  is  safer  to  leave  the  periosteum 
attached  to  the  graft  to  assure  its  future  re- 
formation ,  since  otherwise  the  osteoblasts  in  the 
bone  of  the  graft  may  die  because  cut  off 
from  their  nutrient  artery.  The  periosteum 
survives  because  of  its  sufficient  blood-supply 
from  the  surrounding  tissues,  its  inner  surface 
forms  osteoblasts  which  themselves  proceed 
to  reform  the  bone  of  the  graft,  in  the  event 
that  the  osteoblasts  within  this  have  died 
from  a  deficient  blood-supply.  My  statistics 
show  that  41  per  cent  of  transplantations 
are  successful  in  which  large  grafts  without 
periosteum  are  grafted. 

Proofs:  Previous  Cases  (human)  i,  2,  3  and  4; 
Animal  Experiment  14.  For  the  sake  of  being 
expliot,  I  wish  to  state  that  this  conclusion  does  not 
imply  that  the  periosteum  is  unconditionally  neces- 
sary for  the  growth  of  transplanted  bone.  It  merely 
asserts  that  one  is  much  surer  of  the  grafts  living 
if  the  periosteum  is  present  on  the  graft.  There 
are  comparatively  few  cases  on  record  of  grafts 
having  been  made  without  the  periosteum.  I  pre- 
sume that  this  is  due  to  the  fact  that  it  is  not  cus- 
tomary to  report  non-successes.  I  have  come  across 
the  following  two  cases  which  were  successful  after 
transplanting  grafts  without  the  periosteum:  Bas- 
kirzew*  reports  a  case  which  illustrates  two  things; 
first,  how  well  the  defect  in  a  bone  made  by  re- 
moving its  entire  diameter  will  fill  in,  provided  the 
periosteum  be  left;  and,  second,  how  well  a  graft 
may  live  and  grow  at  times  even  when  transplanted 
without  its  periosteum.  Thus,  he  removed  a  9  cm. 
piece  without  its  attached  periosteum,  from  the 
diaphysis  of  a  fibula  for  the  purpose  of  a  transplan- 
tation. Four  years  afterward,  in  the  place  where 
the  fibula  was  removed,  a  stout,  although  uneven, 
fibtda  resulted.  The  piece  from  this  fibula  was 
transplanted  in  a  defect  made  in  the  ulna  for 
the  removal  of  a  supposed  sarcoma  in  which  not 
only  the  bone  but  also  its  periosteum  was  entirely 
removed.  The  graft  in  the  ulna  without  periosteum, 
transplanted  into  a  bed  not  lined  by  periosteum, 
grew  in  perfectly  and  consolidated  with  the  upper 
fragment,  a  fact  due,  as  I  believe,  to  sufficient 
blood  having  been  supplied.  The  second  case  is  that 
by  WetherilL'  On  September  28,  191 2,  he  grafted 
a  segment,  three  and  a  third  inches  long,  from 
the  opix>site  tibia  into  a  defect  in  the  tibia  resulting 
from  osteomyelitis.  The  graft  was  taken  without 
its  periosteum.     A  rontgenogram  taken  after   six 

^Baskinew:  Deutsche  Ztachr.  f.  Chir.,  X012,  cxiii,  534. 

s  WetberiU,  H.  G.:  The  Growth,  the  Death  and  the  Regeneration  of 
Bone.  J.  Am.  M.  Ass..  Z9i3>  March  2q,  p.  983. 


months   shows   that    the  graft  has  lived  and   has 
increased  n  size. 

7.  A  graft  on  a  graft,  neither  havmg  a 
covering  periosteum,  will  not  live,  even 
though  one  graft  be  in  contact  with  living 
bone. 

Proofs:     Animal  Experiments  5  and  6. 

8.  Periosteum  when  transplanted  alone 
into  the  soft  parts  may  produce  living  bone. 

Proof:  Animal  Experiment  2.  The  remarkable 
vitality  of  transplanted  j)eriosteum  has  been  demon- 
strated by  Grohe'  and  Morpurgo,*  the  former  show- 
ing that  it  is  capable  of  preservation  for  one  hundred 
hours  and  yet  able  to  be  implanted  and  preserve 
its  osteogenetic  powers;  the  latter  showing  that  the 
periosteum  of  a  corpse,  kept  at  15°  C,  can  produce 
new  bone  when  transplanted  after  i68  hours. 

9.  The  splitting  of  the  periosteum  of  a 

graft,  even  though  the  transplant  is  entirely 

surrounded  on  all  sides  by  periosteum,  seems 

to  be  unneccessary  and  accomplishes  nothing. 

Proof:  Previous  Case  4  (human),  in  which  the 
fibula  graft  was  transplanted  with  periosteum  on 
all  its  sides  and  this  was  unsplit.  The  graft  grew 
beautifully. 

10.  Altogether  sixteen  transplantations 
with  periosteum  were  performed  and  of 
these  aU  but  one  (93  per  cent)  were  successful. 

1 1 .  Altogether  twenty-five  transplantations  ^ 
without  periosteum  were  performed.  Of 
these  48  per  cent  were  successful  (all  in  ani- 
mals), while  52  per  cent  were  unsuccessful. 
The  influence  of  the  blood-supply  is  demon- 
strated by  the  fact  that  50  per  cent  of  the 
transplantations  without  periosteum,  made 
with  minute  fragments,  were  successful, 
while  41  per  cent  of  those  without  perios- 
teum, made  with  large,  single  fragments, 
were  successful. 

12.  From  a  consideration  of  all  the  fore- 
going facts,  the  conclusion  seems  irresistible 
that  bone-grafts  of  whatever  size,  in  order 
that  one  should  be  positively  assured  of  their 
subsequent  living,  should  be  transplanted 
with  as  much  periosteum  covering  their  sur- 
faces as  is  possible. 

I  desire  to  thank  Dr.  Joseph  Blake  for  the  privi- 
leges of  the  laboratory,  Dr.  William  C.  Clark  for 
the  pathologic  examinations,  and  Mr.  Ira  Simms, 
of  the  Presbyterian  Hospital,  for  the  excellent 
rontgenograms. 

»  Grohe:  Virchow's  Arch.  f.  path.  Anat.,  etc.,  Berl.,  1899,  civ,  428. 

«  Morpurgo:  Virchow's  Arch.  f.  path.  Anat.,  etc.,  Berl.,  1899,  clvii, 
172. 
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THE   SURGICAL   TREATMENT  OF   INTRAMEDULLARY   AFFECTIONS 

OF   THE   SPINAL   CORD^ 

By  CHARLES  A.  ELSBERG,  M.  D..  New  York  City 


WITH  the  increase  in  our  knowledge 
of  diseases  of  the  spinal  cord  and 
its  membranes,  and  the  advance  in 
our  surgical  methods,  operations 
for  affections  of  the  cord  have  become  increas- 
ingly frequent.  Up  to  within  the  last  few 
years,  however,  surgical  interference  in  disease 
of  the  substance  of  the  spinal  cord  was  rarely, 
if  ever,  attempted.  Seldom  had  anyone 
ventured  to  invade  the  delicate  tissues  of  the 
cord,  for  fear  of  causing  greater  damage  than 
that  produced  by  the  disease.  Excepting  in 
rare  instances,  such  as  Abbess  (i)  attempt  to 
empty  a  hydromelia  cavity  by  aspiration, 
intramedullary  cord  affections  were  con- 
sidered hopeless.  If  the  diagnosis  of  intra- 
medullary disease  was  made,  operative  inter- 
ference was  considered  contra-indicated;  if 
an  affection  of  the  cord  itself  was  found  at 
operation,  the  wound  was  closed  without 
delay. 

It  was  perhaps  fortunate  for  the  progress 
'  of  spinal  surgery  that  the  differential  diagnosis 
between  intramedullary  and  extramedullary 
disease  was  often  uncertain,  that  such  signs  as 
absence  of  pain  and  the  dissociation  of  sensa- 
tions were  not  always  sufficient  to  permit  a 
definite  conclusion.  Hence  intramedullary 
affections  were  encountered  in  the  course  of 
spinal  operations  and  the  surgeon  gained  a 
better  knowledge  of  the  physical  character  of 
intramedullary  spinal  disease.  Then  followed 
isolated  instances  in  which  the  surgeon  ven- 
tured to  invade  the  cord  substance — Krause 
(2),  Ropke  (3),  von  Eiselsberg  (4),  Veraguth 
and  Brun  (5),  Braun  (6),  Schultze  (7),  Elsberg 
and  Beer  (8),  etc.  These  surgeons  were 
cognizant  of  the  dangers  of  manipulation  of 
the  cord,  of  the  irreparable  damage  that 
might  result  from  the  slightest  trauma,  and 
the  danger  of  transverse  lesions  from  injury 
to  the  cord  tissue;  that  in  spite  of  this  they 
ventured  upon  this  unexplored  field  is  another 
evidence  of  the  restless  forward  march  of 
scientific  surgery. 


All  these  efforts  to  attempt  the  surgical 
relief  of  affections  within  the  substance  of  the 
cord  were,  however,  only  isolated  efforts; 
they  were  not  based  upon  regular,  well  worked 
out  methods  of  procedure:  they  lacked  a 
carefully  worked  out  anatomical  foundation 
and  the  necessary  special  technique. 

During  the  past  three  years,  I  have  made  a 
study  of  the  anatomy  and  physiology  of  the 
spinal  cord  from  the  viewpoint  of  intramedul- 
lary surgery,  have  attempted  to  develop  a 
special  technique,  and  have  applied  this 
technique  to  the  operative  treatment  of  some 
intramedullary  diseases.  The  results  of  these 
investigations  and  experiences  are  herewith 
described. 

THE  FREQUENCY  OF  INTRAMEDULLARY  SPINAL 

DISEASES   WHICH  MIGHT  BE  SUBJECTED    TO 

SURGICAL  TREATMENT 

Intramedullary  tumors  are  not  by  any 
means  as  rare  as  they  are  believed  to  be  by 
some  authors.  Thus  Allen  Starr  (9),  quoting 
from  Schlesinger,  states  that  among  302 
tumors  of  the  cord,  125  were  within  the  cord 
substance.  These  included  sarcoma,  tuber- 
culous tumors,  gumma,  glioma,  lipoma, 
cysticercus,  neuroma,  cholesteatoma,  myxoma, 
teratoma,  adenoma,  endothelioma,  etc. 
Many  of  these  intramedullary  growths  infil- 
trate the  cord  substance  and  increase  in  size 
by  extending  upward  and  downward,  but 
some  enlarge  in  their  transverse  diameter,  are 
encapsulated  and  of  small  size.  Gowers  (10) 
says  that  *' these  tumors  in  some  cases  blend 
with  the  substance  of  the  cord,  but  in  other 
instances  they  are  bounded  by  an  area  of 
softening  which  often  isolates  even  invading 
growths."  According  to  Flatau  and  Gowers, 
many  tumors  are  sharply  limited.  Flatau  (11) 
states  that  the  comparative  frequency  of 
extramedullary  and  intramedullary  tumors 
is  as  2.6  to  I  (57  intramedullary  tumors  in  213 
cases).  Although  one  cannot  estimate  from 
the  reports  the  frequency  of  localized  and 


1  Read  before  the  Section  on  Neuropathology  of  the  XVIIth  International  Congress  of  Medicine.  London,  19x3. 
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Fig.  I. 

Fig.  I.  The  conducting  paths  in  the  posterior  columns 
of  the  ^ioal  cord,  showing  that  the  fibers  from  the  sacral 
(S)  and  the  lower  lumbar  (LL)  posterior  roots  lie  nearest 
the  posterior  median  fissure  (diagrammatic). 

Fig.  7.     The  areas  in  the  posterior  columns  in  which 

encapsulated  intramedullary  growths,  the  fact 
that  one  frequently  finds  illustrations  and 
descriptions  of  such  tumors  in  the  literature 
is  e\'idence  for  the  contention  that  they  are 
not  so  very  rare.  Localized  tumors  have 
been  found  at  operation  by  Krause,  Ropke, 
Elsberg  and  Beer,  and  many  others.  Local- 
ized cysts  have  been  found  by  Krause  and 
myself.  That  localized  collections  of  fluid 
occur  in  syringomyelia  and  hsmatomyelia 
quite  often  is  well  known.  Foreign  bodies 
have  been  foimd  lodged  in  the  cord  substance. 
In  the  instances  cited,  the  affection  of  the 
cord  is  of  such  a  nature  that,  physically  at 
least,  its  removal  or  eradication  should  be 
possible. 

Aside  from  these  more  strictly  localized 
affections,  there  are  others  of  a  more  diffuse 


Rg.  i. 

ascending  degeneration  occurs  after  injury  to  the  sacral 
and  lower  lumbar  posterior  roots  of  both  sides  (after 
Schultze).  Within  these  areas,  shaded  in  blacJc,  an  in- 
cision can  be  made  which  will  cause  little  injury  and  few, 
if  any,  symptoms. 

nature  in  which  surgical  interference  might 
be  of  benefit.  Thus  the  drainage  of  a  haema- 
tomyelia  or  hydromyelia  into  the  subdural 
space,  if  it  were  possible  of  accomplishment 
with  safety,  should  at  least  remove  the  harm- 
ful effects  of  the  pressure  of  the  fluid  upon  the 
nerve  fibers  in  the  cord.  If  an  internal 
decompression  of  the  cord  were  possible,  the 
harmful  effects  of  slow  growing  and  infiltrat- 
ing tumors  should  be  decreased  by  an  incision 
into  the  cord,  as  should  also  be  the  cedema 
which  follows  trauma  or  contusion  of  the 
spinal  cord  after  injury  to  the  spine  (Allen). 
A  decompressive  incision  into  the  cord  might 
also  do  some  good  in  spinal  gliosis. 

Isolated  cases  are  to  be  found  in  the  litera- 
ture of  the  subject  in  which  intramedullary 
tumors  were  removed  with  great  improvement 
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Fig.  3.  The  method  for  the  exposure  of  the  ajiterior 
surface  of  the  cord.  The  cord  is  rotated  by  means  of 
tiaction  on  a  divided  slip  of  the  dentate  ligament. 

in  the  patient's  symptoms — Ropke  (3),  von 
Eiselsberg  (4),    Schultze    (7),  Elsberg    and 


Fig.  4.  The  appearance  of  a  subpial  spuial  tumor. 
Tumors  in  this  location  have  sometimes  been  mlslaken  for 
true  intramedullary'  neoplasms. 


Fig.  s-    Appearance  of  cord  after  inci^on  of  hydro- 
myelia  cavity.     The  openings  of  the  central  canal  can  be 

Beer  (8);  intramedullary  cysts  and  loci  of 
softening  have  been  drained — Krause  (2), 
Elsberg  (8) ;  a  small,  well  encapsulated 
tubercular  focus  has  been  removed — Veraguth 
and  Brun  (5);  the  attempt  has  been  made 
(Abbe,  Krause,  Elsberg)  to  drain  a  syringo- 
myelitic  collection  of  fluid  into  the  subdural 
space.  The  cord  has  been  incised  in  order  to 
remove  a  bullet  from  its  substance — Braun 
(6) — and  for  the  purpose  of  decompression 
in  extensive  irremovable  tumors  (Cushing, 
Krause,  Elsberg). 

THE  SURGICAL  ANATOHTY  OF  THE  SPINAL  COBD 
FSOM    THE    STANDPOINT    OF   INTRA- 
MEDULLARY  SURGERY 
Not  only  from  their  anatomical  position 
and  their  physiological  character,   but  also 
from  the  ease  with  which  they  may  be  exposed, 
the  posterior  columns  of  the  spinal  cord  are 
the   most   favorable   for   an   incision.      The 
fibers  in  the  posterior  columns  convey  prin- 
cipally tactile  and  deep  muscle  sensations  to 
higher    levels,    although    the    fibers    for    all 
varieties  of  sensation  enter  the  cord  in  the 
posterior  spinal  roots.    Our  knowledge  of  the 
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conducdngj>atbs  for  the  various  sensations  is 
still  incomplete;  the  following  is  a  summary  of 
all  that  is  known: 

The  fibers  for  the  sensation  of  pain  enter 
the  cord  in  the  posterior  roots,  and  soon  pass 
through  the  posterior  horn  and  gray  matter 
to  the  anterior  part  of  the  lateral  column  on 
the  opposite  side.  The  fibers  for  thermas- 
thesia  take  a  similar  course;  they  do  not  cross 
to  the  other  side  so  quickly  as  the  pain  fibers, 
but  require  from  two  to  five  segments  for  the 
complete  crossing.  The  fibers  for  touch  pass 
partly  along  the  same  course  as  the  pain  fibers 
and  partly  up  the  posterior  columns  on  the 
same  side  to  the  posterior  column  nuclei  at 
the  extreme  upper  end  of  the  cord.  In  these 
cloumns  also  lie  the  paths  for  deep  muscle 
sense  (postural  recognition,  spacial  discrim- 
ination, etc.).  When  one  part  of  the  sensory 
pathway  in  the  cord  is  interrupted,  other 
tracts  may  take  up  the  transmission  of  sensa- 
tions. Although  this  is  probably  true  for  all 
kinds  of  sensation,  the  tactile  sensations 
especially  seem  to  run  in  a  bilateral  path  and 


are  not  so  apt  to  be  markedly  affected  by  a 
purely  unilateral  lesion.' 

The  posterior  colunms,  in  short,  contain 
mainly  fibers  (endogenous  and  exogenous, 
primary  and  secondary  paths)  which  con- 
tribute to  the  transmission  of  tactile  and  deep 
muscle  (kinassthetic)  sensations,  and  we  must 
next  determine  the  course  of  these  tracts  in 
the  posterior  columns. 

As  is  well  known,  the  fibers  from  the 
posterior  roots  from  below  upward  enter  the 
cord  and  lie  at  first  just  mesial  to  the  poste- 
rior gray  horn.  Some  of  these  fibers  remain 
in  the  posterior  column,  where  they  divide 
into  ascending  and  descending  branches.  The 
ascending  branches  give  off  numerous  collat- 
erals to  the  gray  horns  until  the  level  of  the 
next  root  above  is  reached.  Fibers  from  this 
second  root  then  take  their  position  on  the 
mesial  side  of  the  posterior  horn,  crowding 
the  fibers  from  the  preceding  (lower)  root 
more  toward  the  median  line.     It  will  be  seen. 
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Fig.  g.     Case  i.     The  com[: 
one  week  after  incision  of  the  cora.     xne  tumor  lies  out- 
side of  ihe  cord. 

therefore,  that  the  fibers  finally  form  a 
succession  of  lamellar  tracts  which  in  each 
case  lie  at  first  next  to  the  posterior  horn  and 
gradually  become  shifted  medianward  by 
those  which  enter  the  cord  with  the  higher 
nerve  roots  (Schaefer).  This  arrangement  of 
tracts  in  the  dorsal  columns  has  been  studied 
in  the  lower  animals  by  Kahler  and  many 
others,  while  degeneration  in  the  tracts  of  the 
cord  in  man  have  been  described  in  detail  by 
Schaffer,  Ziehen,  Collier  and  Buzzard,  Wick- 
mann,  Schultze,  Petren,  and  others. 

As  a  result  of  this  arrangement  of  conduct- 
ing paths  in  the  posterior  columns,  the  fibers 
from  the  sacral  posterior  roots  soon  come  to 
lie  nearest  the  posterior  median  fissure;  out- 
side of  these  run  the  lumbar  root  fibers,  out- 
side of  these,  the  dorsal,  and  so  on  (Fig.  i). 

In  the  lumbosacral  region,  the  columns  of 
Goll  and  Burdach  are  not  distinct,  and  the 
fibers  from  the  posterior  roots  occupy  a  great 
part  of  the  dorsal  column ;  while  in  the  cervical 
and  dorsal  regions,  the  arrangement  is  such 
that  the  posterior  median  column  (Goll) 
contains  only  fibers  from  the  sacral,  lumbar, 
Partial  extnision  of  the  inirameduILn-  growth  ''."^^  '««'est  dorsal  posterior  nerve  roots  while 
the  postero-external  column  of  Burdach  con- 
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Fig.  la.  Drawing  from  post-mortem  specimen  oi  on 
JDtramedulUry  ^inal  tumor  which  has  been  slightly  ex- 
truded- The  growth  extended  into  the  medulla  and  had 
);Town  into  the  posterior  fossa.  Extrusion  of  the  spinal 
KTOwth  was  impossible  on  account  of  the  tumor  mass  above. 
The  growth  was  at  the  level  of  the  second  cervical  segment, 
and  death  was  due  to  respiratory  paralysis  two  days  after 
the  first  operation. 

tains  the  fibers  from  the  upper  dorsal  and 
cervical  posterior  roots  (Fig.  i).  Therefore,  in 
the  lumbosacral  region,  an  incision  may  be 
made  anywhere  in  the  posterior  column.  It  is 
best  made  a  few  millimeters  away  from  the 
median  line,  so  that  injury  may  not  be  done 
to  the  descending  tracts  (triangle  of  Gom- 
bault  and  Philippe,  from  the  third  sacral 
nerve  to  the  conus)  in  the  sacral  region;  the 
oval  bundle  of  Flechsig  (from  the  third  and 
fourth  lumbar  nerves  to  the  third  sacral 
nerve),  and  the  septomarginal  bundle  of 
Bruce  and  Muir  (from  the  first  to  the  third 
lumbar  nerves)  in  the  lumbar  region.  The 
incision  should  not  be  too  near  the  posterior 
root  zone,  lest  it  do  damage  to  the  marginal 
fibers.  The  deeper  the  incision,  the  greater 
tbe  probability  of  injury  to  fibers  from  the 
higher  lumbar  roots. 

In  the  dorsal  and  cervical  regions,  the  inci- 
sion should  always  be  made  in  the  posterior 
median  column,  and  the  higher  the  level,  the 
nearer  should  the  incision  be  to  the  median 
line.  In  the  upper  and  middorsal  regions 
the  incision  is  best  made  from  2  to  4  mm. 
from  the  median  line,  while  from  the  level  of 
the  midcervical  region  upward  it  shouldbe 


Fig.  12.  An  extramediallory  tumor  which  lies  embedded 
n  tbe  cord.  Tbis  type  of  growth  has  been  mistaken  for 
in  intramedullary  growth. 
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Fig.  13.  Case  j.  The  enlarged  cord  due  lo  an  intra- 
medullary tumor. 

made  very  near  the  median  line.  The  accom- 
panying diagram  (Fig.  2)  shows  the  areas  in 
the  posterior  columns  of  the  human  spinal 
cord  in  which  ascending  degeneration  occurs 
after  injury  to  the  sacral  and  lowermost  lum- 
bar posterior  roots  of  both  sides.  Within  the 
areas  shaded  in  black,  an  incision,  made  in  the 
posterior  column  of  the  one  or  the  other  side, 
will  cause  a  minimum  of  injury  to  nerve 
fibers,  and  few  or  no  symptoms. 

It  is  important  also  to  remember  that  in 
the  sacral  region  there  is  very  little  white 
matter,  the  bulk  of  the  cord  being  formed  of 
gray  matter.  In  the  thoracic  region  there  is 
a  relatively  small  amount  of  gray  matter, 
while  in  the  lumbar  and  cervical  enlargements 
the  gray  matter,  as  well  as  the  white  columns, 
are  of  large  size. 

THE    TECHNIQUE    OF    ASPIRATION    AND 
INCISION   OF   THE   CORD 

The  cord  can  be  punctured  with  a  needle 
with  entire  safety,  provided  that  only  the 
finest  aspirating  needle  is  used,  and  care  is 
taken  not  to  injure  even  the  smallest  vessels 
which  enter  the  cord  through  the  posterior 
median  septum  or  run  in  the  pia  mater.     In 


Fig-  14-  Case  2.  The  appearance  one  week  after 
incision  of  the  cord.  The  tumor,  a  fibrocyst,  has  been 
extruded  and  lies  on  the  side  of  the  cord. 


doing  the  aspiration,  it  is  advisable  to  make 
the  puncture  near  but  not  through  the  poste- 
rior median  septum.  The  cord  must  be  care- 
fully steadied,  as  the  pia  offers  some  resistance 
to  the  entering  needle.  A  slip  of  the  dentate 
ligament  is  grasped  on  each  side  with  fine 
mosquito  forceps  and  held  in  place.  Extreme 
care  must  be  taken  that  the  direction  of  the 
needle  is  held  constant.  Needless  to  add, 
the  cord  must  never  be  grasped  with  an 
instrument  or  with  the  fingers. 

For  the  incision  of  the  cord,  a  very  fine 
scalpel,  such  as  the  von  Graefe  knife  used  by 
the  ophthalmologist,  should  be  used.  The 
arachnoid  is  first  incised  and  grasped  with 
fine  forceps.  Then  the  proper  part  of  the 
posterior  column  is  selected  and  an  indsioa 
less  than  0.5  cm.  long  is  made.  The  indsioD 
must  be  carefully  deepened  and  enlarged, 
care  being  taken  that  it  shall  be  in  the  long 
axis  of  the  cord.  The  enlarging  and  deepen- 
ing of  the  primary  incision  is  best  done  with  a 
blunt  instrument.  A  small  strabismus  hook 
is  useful;  by  its  use  fewer  fibers  are  di\ided 
and  more  are  separated  from  each  other. 
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The  incision  should  always  be  slowly  made, 
and  should  be  stopped  as  soon  as  there  is  the 
slightest  bleeding.  Sponging  should  be  done 
with  small  bits  of  cotton,  with  extreme  gentle- 
ness, so  as  to  make  the  smallest  amount  of 
pressure  upon  the  cord  itself.  When  a  cystic 
collection  of  fluid  or  a  small  area  of  softening 
is  opened,  no  effort  should  be  made  to  remove 
the  fluid  in*  the  cavity  by  sponging  or  by 
pressure.* 

THE    EXPOSURE   AND   RECOGNITION    OF 
INTRAMEDT7LLARY  LESIONS 

A  complete  laminectomy  is  always  neces- 
sary when  a  thorough  exploration  and  exam- 
ination of  the  cord  is  to  be  made.  This 
usually  means  that  at  least  three  spinous 
processes  and  laminae  have  to  be  removed, 
and  that  the  laminae  shall  be  taken  away  well 
out  to  their  articulating  surfaces.  While  the 
operation  of  hemilaminectomy  has  its  field  of 
usefulness,  a  wider  exposure  of  the  cord  is 
necessary  whenever  a  tumor  has  to  be  re- 
moved or  the  cord  tissue  has  to  be  invaded. 

After  the  dura  has  been  incised,  the  cord  is 
exposed  covered  by  the  pia  and  the  arachnoid, 
which  is  ilsuaUy  raised  from  the  cord  by  fluid. 
The  arachnoid  should  not  be  injured  when 
the  dural  sac  is  opened  and  should  be  incised 
sq>arately. 

It  should  never  be  difficult  to  recognize  a 
tumor  that  lies  imdemeath  the  arachnoid 
membrane  and  outside  of  the  cord  tissue 
and  pia  mater,  for  these  growths  always  lie 
superficial  to  the  dentate  Ugament.  It  is  not 
so  easy,  however,  to  differentiate  between  a 
subpial  growth  closely  adherent  to  the  cord 
(see  Figs.  4  and  12)  and  a  true  intramedullary 
neoplasm,  especially  if  an  intramedullary 
tumor  has  broken  through  the  posterior  sur- 
face of  the  cord  and  has  then  pushed  the  pia 
before  it.  After  the  surgeon  has  incised  the 
pia  covering  the  tiunor  he  may  think  that  he 
is  dividing  cord  tissue  when  in  reality  he  is 
indsing  the  capsule  of  the  tumor.  At  some 
of  my  intramedullary  operations,  I  have  not 

1  Hie  card  may  be  raised  from  ita  bed  by  meana  of  traction  on  a  pea- 
tedor  Toat  or  on  a  aiip  of  the  dentate  ligament.  If  tlie  anterior  sunace 
of  tbe  cord  hu  to  be  exposed,  this  can  be  satisfactorily  accomplished  by 
Cbe  diyiikm  of  one  of  the  aUps  of  tlie  dentatetiipjnent,  and  traction  and 
mtatkm  of  thecoid  by  meana  of  tlie  forceps  which  grasps  tlie  divided  slip 
(Hg.  sh  The  importance  of  the  dentate  ligament  is  very  sreat  and  ita 
'  atmctore  and  idationa  ahoold  be  carefully  studied  by  eveiyone 
ID  tpifial  nrgsy. 


been  able  to  convince  some  colleagues  of  the 
true  intraspinal  location  of  the  lesion  because 
they  were  not  sufficiently  acquainted  with  the 
appearance  of  divided  cord  tissue.  In  several 
of  my  early  operations,  I  was  myself  in  doubt 
imtil  I  had  had  microscopical  examinations 
made  of  post-mortem  specimens,  and  of  small 
bits  of  the  tissue  which  lay  superficial  to  the 
growth  and  which  was  indsed  before  the 
growth  was  exposed.  In  the  cases  of  intra- 
medullary cyst  formation,  I  was  able  to  see 
the  central  canal  of  the  cord  which  opened 
into  the  cyst  cavity  (Fig.  5) . 

With  increasing  experience,  one  is  able  to 
clearly  recognize  when  the  soft,  creamy  yellow 
cord  tissue  is  divided;  not  only  is  its  color 
different  from  that  of  the  pia  and  of  a  capsule 
of  a  new  growth,  but  also  its  consistency  is 
very  characteristic. 

Careful  palpation  of  the  cord  will  often 
inform  the  operator  that  a  solid  tiunor  exists 
in  the  cord  or  that  the  enlargement  is  due  to 
a  collection  of  fluid.  The  majority  of  intra- 
medullary tumors  cause  a  fusiform  enlarge- 
ment of  the  cord  (Fig.  7),  so  that,  as  soon  as 
the  dural  sac  is  open,  it  is  evident  that  the 
lesion  is  inside  of  the  spinal  marrow. 

THE  REMOVAL    OF    INTRAMEDULLARY  TUMORS 
OF  THE   SPINAL  CORD  BY  THE 
METHOD    OF   EXTRUSION 

The  attempt  td  remove  a  growth  from  with- 
in the  substance  of  the  spinal  cord,  no  matter 
how  carefully  it  was  done,  would  require  an 
amount  of  handling  and  a  degree  of  manipula- 
tion of  the  delicate  tissues  of  the  cord  that 
would,  in  the  large  majority  of  cases  at  least, 
be  certain  to  be  followed  by  a  traumatic 
inflammation  that  would  damage  or  destroy 
all  the  elements  of  the  cord  at  the  spot  and 
would  probably  be  permanent  in  its  effects. 
Therefore,  it  was  necessary  to  devise  anew 
method  for  these  intramedullary  new-growths, 
and  two  years  ago,  together  with  Dr.  Beer, 
I  described  a  method  of  operation  to  which  I 
gave  the  name  "the  method  of  extrusion,'* 
by  means  of  which  it  is  possible  to  remove  a 
tumor  from  the  substance  of  the  cord  with  a 
minimum  amoimt  of  injury  to  the  cord 
tissue  (Figs,  i,  2,  3,  4,  and  6). 

The  theory  upon  which  the  method  of  extru- 
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sion  is  based  is  the  following:  There  must 
exist  within  the  cord  a  certain  intramedullary 
pressure,  as  exists  in  all  solid  or  fluid  sub- 
stances. When  a  tumor  grows  in  a  part  of  the 
cord,  the  intramedullary  pressure  must  be 
locally  increased.  If  an  incision  is  made  down 
to  the  growth,  nature  will  proceed  to  readjust 
the  pressure  conditions,  and  in  so  doing,  will 
push  out — the  conditions  being  favorable — 
whatever  has  caused  the  local  increase  of  pres- 
sure. When,  therefore,  an  incision  is  made 
down  to  the  tumor  in  the  cord,  the  tumor  will 
be  slowly  pushed  out  of  its  bed  and  will  be  slowly 
extruded  from  the  cord  substance.  Nature 
will  accomplish  this  process  slowly — ^nerve 
fibers  being  slowly  pushed  to  the  sides  while 
the  growth  is  being  extruded — and  with  far 
less  injury  to  the  cord  structure  than  by  the 
most  careful  manipulations  of  the  surgeon. 

If  these  theoretical  considerations  were 
correct,  then  the  surgeon  would  only  have 
to  incise  the  cord  down  to  the  tmnor  and 
then  have  to  wait  for  the  readjustment  of 
pressure  conditions  when  the  tumor  should 
be  found  outside  of  the  cord  tissue. 

In  the  first  patient  in  whom  I  encountered 
an  intramedullary  tiunor,  I  determined  to 
test  the  correctness  of  this  theory  (Case  i). 
At  the  operation,  the  swollen  cord  was  incised, 
and  the  incision  watched  for  several  minutes. 
Soon  there  was  to  be  seen  a  bulging  of  a  small 
bit  of  tumor  mass  through  the  incision,  and 
while  we  watched  it,  the  protrusion  gradually 
increased  in  size  while  the  incision  in  the  cord 
gradually  lengthened.  The  muscles,  fascia 
and  skin  were  then  closed  by  suture,  and  the 
patient  sent  back  to  her  bed.  One  week 
later,  the  woimd  was  reopened,  and  the  entire 
tumor  was  foimd  l3ang  outside  of  the  cord, 

so  that  after  the  division  of  a  few  adhesions  the 

« 

tumor  could  be  removed  with  practically  no 
touching  of  the  cord  itself.  The  patient 
made  a  very  good  recovery. 

This  case  proved  the  correctness  of  the 
theoretical  considerations,  and  we  applied 
the  method  to  other  cases  of  intramedullary 
timiors.  We  have  called  the  method  "the 
method  of  extrusion." 

Based  upon  the  anatomical  groimds  de- 
scribed in  the  early  part  of  this  paper,  and 
upon  the  physical  process  above  described,  I 


desire  to  recommend  the  method  of  extrusion 
for  the  treatment  and  removal  of  intra- 
medullary tumors  of  the  spinal  cord.  If, 
after  laminectomy  and  incision  of  the  dura, 
the  surgeon  finds  that  he  has  to  deal  with  an 
intramedullary  growth,  he  should  make  a 
short  incision  about  i  cm.  long,  in  the  poste- 
rior median  column  a  few  milUmeters  outside 
of  the  posterior  median  fissure,  at  the  spot 
where  the  growth  seems  to  be  nearest  the  sur- 
face of  the  cord.  The  incision  should  be  deep 
enough  to  divide  the  pia  and  the  substance  of 
the  column  down  to  the  tumor.  The  tumor 
will  then  begin  to  bulge  through  the  incision. 
No  matter  how  markedly  the  tumor  will 
protrude,  the  surgeon  must  not  attempt  to 
remove  the  growth,  for  fear  of  grave  injury 
to  the  cord.  The  operation  must  be  con- 
cluded for  the  time  being,  the  dura  left  wide 
open,  the  muscles,  fasda  and  skin  carefully 
closed,  and  the  actual  removal  of  the  growth 
left  to  a  second  operation.  After  about  one 
week,  the  woimd  is  reopened,  and  the  tumor, 
which  will  in  all  probability  be  found  outside 
of  the  cord,  can  be  removed  by  dividing  the 
few  adhesions  which  remain.  When  the  tumor 
has  been  removed,  the  opening  in  the  pia  may 
be  closed  by  a  few  very  fine  (split-silk)  sutures, 
and  the  dura,  muscles,  fascia,  and  skin  closed 
in  the  usual  manner. 

If,  at  the  second  operation,  the  tumor  is 
found  to  be  still  closely  connected  with  cord 
tissues,  it  is  advisable  to  leave  it  in  sUu  and 
not  attempt  its  removal.  In  one  instance, 
an  intramedullary  fibrolipoma,  I  made  the 
error  of  attempting  to  remove  a  small  part  of 
the  tumor  which  was  still  closely  connected 
with  the  cord,  and  caused  the  symptoms  of  a 
transverse  lesion,  which  had  existed  before 
the  extrusion  of  the  tumor,  to  reappear.  In 
several  later  cases,  having  learned  my  lesson, 
I  allowed  the  tumors  to  remain  and  left  the 
dura  wide  open.  These  patients  have  im- 
proved so  much  that  a  later  operation  seemed 
imjustifiable.  Cushing  has  had  a  similar 
experience. 

In  the  case  of  intramedullary  tumors 
which  extend  over  a  large  number  of  segments, 
and  which  infiltrate  the  cord  substance,  a 
small  incision  into  the  cord  made  in  the 
manner  above  described  at  the  level  of  the 
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most  marked  symptoms  may  aUow  of  the 
partial  extrusion  of  the  tumor,  with  ameliora- 
tion of  the  symptoms. 

Up  to  the  present  time  I  have  applied  the 
principles  of  intramedidlary  surgery  above 
laid  down  to  eleven  cases  of  intramedullary 
diseases — eight  cases  of  intramedullary  timior, 
two  cases  of  hydromyelia  and  intramedul- 
lary cyst  formation  and  one  case  of  syringo- 
myelia with  marked  gUa  formation.  In  all 
of  the  patients  who  could  be  followed  for  long 
periods  of  time,  there  was  a  very  decided  and 
in  some  of  them  a  very  marked  improvement. 
As  most  of  the  cases  have  been  reported  else- 
where, I  shall  give  only  the  synopses  of  the 
histories  in  this  place. 

Case  i.  Intramedullaiy  glioma  of  the  cervical 
cord;  laminectomy,  indsion  of  cord,  extrusion  of 
tumor,  removal;  recovery.  Result,  verv  marked 
improvement  with  return  of  power  in  all  extrem- 
ities. Patient  returned  to  her  work  (Figs.  7, 8,  and  9). 

Case  2.  Intramedullary  glioma  of  cervical  cord; 
laminectomy,  incision  of  cord,  extrusion  of  tumor, 
removal,  death  in  four  hours  fh)m  respiratory 
paralysis. 

Cass  3.  Intramedullary  sarcoma  of  cervical 
cord;  laminectomy  (Dr.  Beer);  extrusion,  removal, 
recovery.  Result,  marked  improvement;  later,  recur- 
rence, operation,  removal  of  recurrent  timior  mass; 
no  improvement. 

Case  4.  Infiltrating  tumor  (glioma)  of  upper 
cervical  cord  and  medulla  oblongata;  laminectomy 
and  incision  of  cord;  partial  extrusion  of  ttunor; 
death  after  two  days  from  respiratory  paralysis. 
Post-mortem  showed  that  the  tumor  extended  into 
the  medulla  and  had  grown  through  the  posterior 
surface  into  the  posterior  cranial  fossa  (Fig.  zo). 

Case  5.  Hydromyelia,  laminectomy,  incision  of 
cordy  drainage  of  cord  cavity  into  subdural  space. 
Result,  great  improvement  of  complete  paralysis  of 
lower  and  partial  [>aralysis  of  upper  extremities,  so 
that  patient  b  up  and  about  and  has  returned  to 
his  work  (Fig.  5). 


Case  6.  Intramedullary  tumor  of  cervical  cord; 
laminectomy,  incision  of  cord,  partial  extrusion  of 
diffuse  tumor  of  cord;  some  improvement. 

Cass  7.  Syringomyelia;  gliosis  cervicalis;  lami- 
nectomy, incision  of  cord  in  cervicodorsal  region  for 
decompressive  purposes;  marked  improvement  in 
power  of  upper  extremities  (Fig.  11). 

Case  8.  Diffuse  meningomyelitis  with  intra^ 
medullary  cyst;  laminectomy,  incision  of  cord, 
drainage  of  intramedullary  cyst;  no  improvement. 
Death  three  months  later  from  exhaustion;  post- 
mortem showed  extensive  lesions  throughout  dorsal 
and  lumbar  cord. 

Case  9.  Intramedullary  lipoma  of  cervical  cord: 
laminectomy,  incision  of  cord,  partial  extrusion  01 
tumor.  Great  improvement  so  that  quadriplespic 
patient  has  recovered  almost  complete  power  in 
the  upper  and  much  power  in  the  lower  extremities. 

Case  10.  Intramedullary  fibrolipoma  of  cervical 
cord;  laminectomy,  incision  of  cord,  extrusion  of 
tumor,  great  improvement  in  symptoms  with  dis- 
appearance of  paralysis  of  upper  and  improvement 
in  paralysis  of  lower  extremities.  Later,  removal  of 
tumor,  which  is  not  entirely  extruded  from  the  cord, 
foUowed  by  symptoms  of  transverse  myelitis. 
Thereafter  slow  improvement. 

Case  ii.  Intramedullary  fibrocyst  of  cervical 
cord;  laminectomy,  incision  of  cord,  extrusion  of 
cyst,  removal  at  second  operation,  almost  complete 
recoveiy,  continuous  improvement  (Figs.  13  and 
14). 
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THE  HEART  IN  FIBROID  TUMORS  OF  THE  UTERUS 

By  JOHN  A.  McGLINN,  A.  B.,  M.  D.,  Philadelehia 


THE  frequent  association  of  cardiac 
lesions  with  fibromyomata  of  the 
uterus,  noted  both  clinically  and  at 
autopsy,  has  led  to  the  belief  that  a 
causal  relation  exists  between  them.  Many 
authorities  have  gone  so  far  as  to  assume  that 
there  is  a  specific  form  of  heart  disease  asso- 
ciated with  these  tumors,  which  has  been 
designated  as  the  fibroid  heart.  A  review  of 
the  literature  shows  it  to  be  particularly  rich 
in  the  subject  imder  discussion  and  with  few 
exceptions  the  authors  maintain  the  view  of 
causal  relationship.  While  all  do  not  speak 
of  a  fibroid  heart  as  an  entity,  still  there  is  a 
more  or  less  unanimity  of  opinion  that  such 
an  entity  exists.  The  universaUty  of  this 
opinion  is  expressed  by  Barrows  (i)  in  a  very 
recent  article,  who  says,  "In  all  the  literature 
at  my  command  I  can  find  but  two  dissenting 
opinions,  that  of  Neu  (2)  and  McGHnn  (3)." 
Other  exceptions,  however,  appear  in  the 
literature;  notably,  McDonald  (4),  Jaschke 
(S),  Neu  and  Wolf  (6),  KeUy  and  Noble  (7), 
Kelly  and  Cullen  (8),  Brickner  (9),  Rosthorn 
(10),  and  Winter  (11), 

The  belief  of  causal  relationship  and  of  a 
fibroid  heart  is  based  principally  on  (a)  The 
frequent  association  of  organic  and  fimctional 
heart  lesions  with  uterine  myomata;  (b) 
deaths  both  before  and  after  operation,  ex- 
plainable only  by  heart  failure;  (c)  the  study 
of  a  comparatively  few  post-mortem  records 
of  such  deaths;  (d)  conclusions  based  on 
various  theories  advanced  to  explain  the 
causal  relationship  and  the  mode  of  produc- 
tion of  the  fibroid  heart.  The  literature  in 
support  of  this  view  is  too  voluminous  to 
quote  in  detail,  but  for  the  convenience  of  the 
readers  a  partial  bibliography  is  appended. 
The  more  important  articles  in  this  class  are 
those  by  Shoemaker  (12),  Baldy  (13),  Wil- 
liams (14),  Doane  (15),  Barrows,  Fleck  (16), 
Doran  (17),  Cumston  (18),  Sebileau  (19)  and 
Boldt  (20). 

The  heart  lesions  most  frequently  described 
as  being  found  are  brown  atrophy,  fatty 
degeneration    of    the    myocardium,    cloudy 


sweUing,  myocarditis,  hypertrophy,  dilata- 
tion, arrhythmia  and  valvular  disease.  It  is 
not  the  purpose  of  this  paper  to  prove  that 
there  is  no  connection  between  uterine  fibroids 
and  heart  disease,  but  it  is  intended  as  an  effort 
to  clarify  the  subject  and  place  the  connection 
upon  a  rational  basis.  That  changes  take 
place  in  the  heart  as  a  direct  result  of  uterine 
myomata  is  not  to  be  denied.  My  belief  in 
the  matter  is  that  there  is  no  proof  of  the 
existence  of  a  distinct  fibroid  heart  and  that 
all  the  changes  which  are  commonly  foimd 
can  be  explained  by  what  might  be  termed 
accidents  of  the  presence  of  the  tumor.  Fur- 
ther, while  we  believe  that  haemorrhages,  in- 
fections, degenerations,  and  resistance  to  cir- 
culation by  pressure  on  pelvic  vessels  and  by 
large  tumors  do  produce  cardiac  changes,  the 
general  assumption  that  all  the  cases  of  de- 
generations, hypertrophy,  dilatation,  myo- 
carditis and  sclerotic  changes  found  in  con- 
nection with  uterine  myomata  are  due  to  the 
tumor  not  only  lacks  confirmation,  but  the 
weight  of  the  evidence  is  against  the  accept- 
ance of  this  view. 

The  present  study  is  based  on  the  records 
of  2700  autopsies  made  at  the  Philadelphia 
Greneral  Hospital  and  is  supplemented  by  a 
study  of  3000  autopsy  records  from  the  same 
source,  previously  reported  in  the  New  York 
Medical  Journal  of  June  3,  191 1.  Of  the 
2700  records,  632  were  those  of  female  bodies, 
in  131  of  which  fibroid  tumors  of  the  uterus 
were  found.  In  the  paper  previously  report- 
ed, 1 13  tumors  were  studied,  making  a  total  of 
244  cases  upon  which  to  base  this  report. 

Table  I  represents  the  report  of  131  tumors 
studied  from  the  standpoints  of  age,  race, 
clinical  diagnosis,  position  of  the  tumor,  size 
of  the  tumor,  associated  heart  lesions  and 
associated  pathological  lesions  of  other  organs. 

Table  II  shows  the  heart  lesions  found  in 
connection  with  100  cases  of  uterine  myomata 
compared  with  the  heart  lesions  found  in  100 
other  cases  of  the  same  age  and  race  in  which 
such  tumors  were  not  present. 

The  subsequent  tables  show  these  100  cases 
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of  fibroid  tumors  of  the  uterus,  divided  into 
ten-year  age  periods,  compared  with  equal 
numbers  of  non-fibroid  cases  of  the  same  ages 
and  race. 

The  method  of  collecting  the  cases  without 
fibroids  for  comparison  was  as  follows:  When 
a  case  with  a  uterine  fibroid  was  found  in  the 
records,  the  age  and  race  were  noted.  The 
records  were  then  searched  consecutively 
until  a  report  was  found  of  a  woman  of  the 
same  age  and  race  without  a  fibroid.  No 
attempt  was  made  to  select  cases,  so  that  I 
believe  these  tables  offer  an  impartial  basis 
for  comparison  as  to  the  frequency  and  char- 
acter of  heart  lesions  in  women  with  and  with- 
out fibroid  tumors  of  the  uterus. 

In  the  final  table,  13  additional  cases  be- 
tween the  ages  of  20  and  40  are  added  to 
the  15  in  the  original  series  found  between 
these  ages.  The  purpose  of  this  was  to  elimi- 
nate the  age  factor  as  far  as  possible  in  the 
causation  of  certain  lesions.  It  was  felt  that 
15  cases  hardly  presented  a  fair  basis  for  com- 
parison. 

In  the  632  female  bodies  uterine  fibroids 
were  found  131  times,  or  in  20.57  P^r  cent,  a 
rather  remarkable  showing  of  the  frequency  of 
these  tumors.  Of  the  131  women,  74  were 
white,  56  negroes,  and  i  Indian. 

The  average  age  of  the  women  was  40.5 
years,  divided  in  age  periods  as  follows: 

20  to  29  years,  5  cases,  3.84  per  cent 

30  to  39  years,  17  cases,  13 .08  per  cent 

40  to  49  years,  32  cases,  24.61  per  cent 

50  to  59  years,  30  cases,  23 .07  per  cent 

60  to  69  yesirs,  32  cases,  23.84  per  cent 

70  to  79  years,  9  cases,  6.94  per  cent 

80  years  and  over,      6  cases,  4.62  per  cent 

It  is  rather  startling  to  note  that  out  of  the 
131  cases  but  three  (iioo,  1938,  2527)  were 
diagnosed  clinically  as  fibroids  of  the  uterus. 
A  resum^  of  the  cases,  however,  will  show  that 
with  but  few  exceptions  the  tumors  were  so 
small  or  so  situated  that  it  would  have  been 
diflScult  to  make  a  diagnosis  even  if  a  pelvic 
examination  had  been  made.  The  relatively 
small  size  of  the  tumors,  I  think,  gives  added 
interest  to  this  study,  because  if  there  are 
changes  in  the  heart  depending  upon  the 
presence  of  the  tumors  it  shows  that  the  size 
and  situation  of  the  neoplasms  play  little  or 
no  part  in  the  production  of  the  changes. 


The  heart  lesions  found  in  the  cases  in 
Table  I  are  as  follows: — 

Normal  hearts 7 

Hypertrophy  of  left  ventricle 4 

Hypertrophy  and  dilatation  of  both  ventricles z 

Dilatation  of  left  ventricle 3 

General  hypertrophy 35 

Hypertrophy  and  dilatation  of  left  ventricle 2 

General  dilatation 25 

Dilatation  of  left  auricle i 

Dilatation  of  right  auricle 2 

Myocarditis 27 

Brown  induration i 

Soft  myocardium 3 

Cloudy  swelling 10 

Aortic  sclerosis 37 

Pulmonic  sclerosis i 

Atheroma  of  aorta 19 

General  sclerotic  changes 2 

Chronic  endocarditis n 

Acute  pericarditis i 

Hydropericardium 3 

Patulous  foramen  ovale i 

Syphilis  of  heart i 

Dilatation  of  right  heart x 

Fatty  degeneration 27 

Brown  atrophy 5 

Pale  myocaxdimn 3 

Mitral  sclerosis 45 

Tricuspid  sclerosis 4 

Chrome  valvulitis 12 

Coronaries  sclerotic 11 

Acute  endocarditis 2 

Subendocardial  hasmorrhage.. i 

Chronic  pericarditis 6 

Tubercular  pericarditis i 

Atrophy  of  heart i 

Sarcoma  of  heart i 

Total  variety  of  lesions 35 

Total  number  of  lesions 300 

—  310 

In  considering  the  possible  relation  of  the 
fibroid  tumors  to  these  lesions  it  may  be  well 
to  discuss  at  the  same  time  the  various 
theories  which  have  been  advanced  to  explain 
the  relationship.    Among  which  are: — 

First,  Haemorrhages  become  the  cause  of 
great  weakness,  and  the  heart,  being  poorly 
nourished,  degenerates. 

Secand.  Anaemia  resulting  from  haemor- 
rhages is  responsible  for  the  degenerations 
and  dilatations. 

Third,  More  or  less  constant  loss  of 
blood  will  produce  fatty  degeneration  and 
brown  atrophy. 

Fourth.  Changes  in  the  heart  muscle  may 
result  from  alterations  in  the  blood  pressure 
incident  to  hemorrhages. 

Fifth.  A  toxin  produced  during  the  growth 
of  the  tumor  causes  degenerative  changes  in 
the  heart  and  blood-vessels. 
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Sixik.  Fibroid  tumors  of  the  uterus  are 
only  a  local  feature  of  a  general  process. 

Seventh.  Poisonous  products  are  produced 
by  the  grossly  changed  ovaries  present  in 
fibroid  tumors,  and  these,  acting  on  the  heart, 
cause  the  various  degenerations. 

Eighth.  Heart  lesions  are  secondary  to 
changes  produced  in  the  kidne}^  by  pressure 
on  the  ureters. 

Ninth.  Hypertrophy  results  because  the 
heart  has  added  work  to  perform  to  supply 
the  tumor  with  blood. 

Tenth.  Pressure  on  the  vessels  in  the  pelvis 
increases  circulatory  resistance  and  leads  to 
hypertrophy  of  the  heart. 

Eleventh.  Infections  of  the  tumor  may 
lead  to  secondary  degenerative  heart  changes. 

Twelfth.  Infections  of  the  bladder  may 
ascend  and  affect  the  kidneys  and  in  turn 
give  rise  to  degenerative  heart  changes. 

Thirteenth.  Pain  influences  the  regularity 
of  the  heart's  action.  Pain  in  fibroids  pro- 
duces arrhythmia. 

Fourteenth.  Pressure  of  the  tmnor  on  the 
sympathetics  may  produce  arrhythmia. 

Fifteenth.  "A  reflex  from  the  uterus  may 
influence  by  centripetal  action  a  certain 
point  of  the  nervous  centers  which  is  trans- 
mitted centrifugally  to  the  arterioles;  from 
this  results  a  contraction  of  these  arterioles, 
an  exaggeration  of  pressure  in  the  small  cir- 
culation, and  an  excess  of  work  to  the  heart 
to  which  it  succumbs"  (Potain). 

In  considering  the  possibility  of  the  exist- 
ence of  a  fibroid  heart,  all  these  theories  can 
be  dismissed  with  the  exception  of  the  fifth 
and  sixth.  Manifestly  none  of  the  others  are 
applicable  to  all  cases  of  fibroid  tmnors. 

Considering,  then,  the  only  two  rational 
theories,  namely,  that  the  tumor,  in  its 
growth  develops  a  toxin  which  affects  the 
heart,  and  that  the  fibroid  tumor  is  only  a 
local  manifestation  of  a  general  process,  it  is 
reasonable  to  assume  that  if  eitlier  of  these 
theories  were  true,  the  heart  would  show  some 
distinct  change  which  would  be  common  to 
all  cases.  This  study  proves  that  this  is  not 
so.  We  find  in  Table  I  that  there  are  35 
distinct  lesions,  no  one  of  which  (mitral  sclero- 
sis) occurs  in  more  than  45  of  the  cases.  The 
same  thing  is  true  in  the  second  series  of  100 


cases  (Table  II)  in  which  there  are  30  dis- 
tinct lesions  no  one  of  which  (mitral  sclerosis) 
occurs  in  more  than  57  of  the  cases. 

Again,  if  the  heart  changes  were  dependent 
upon  a  toxin  elaborated  by  the  tumor,  we 
should  expect  to  find  the  extent  of  the  changes 
depending  upon  the  size  of  the  tumor,  as  it  is 
reasonable  to  assmne  that  a  large  tumor 
would  generate  more  toxic  matter  than  a 
small  one.  Per  contra,  if  a  fibroid  tumor  of 
the  uterus  is  simply  a  local  manifestation  of  a 
general  process,  we  should  find  the  largest 
tumors  in  those  cases  which  show  the  greatest 
changes  in  the  cardiovascular  system.  A 
study  of  Table  I  does  not  bear  out  these  con- 
tentions. Thus  in  case  No.  525,  with  one 
subserous  tumor  measuring  1.5  cm.  in  diam- 
eter, the  heart  weighed  550  gms.  and  showed 
hypertrophy  and  fatty  degeneration,  while  in 
No.  HOC,  with  a  tumor  weighing  1630  gms., 
the  heart  weighed  but  320  gms.  and  the  only 
change  recorded  was  myocarditis.  Similar 
comparisons  can  be  made  between  Nos.  260 
and  511;  937  and  989;  1707  and  1951;  2160 
and  2186,  etc. 

It  may  be  argued  that  in  both  these  series 
there  is  a  more  or  less  constant  change  in  the 
cardiovascular  sjrstem;  namely,  that  of 
sclerosis.  To  a  certain  extent  this  is  true; 
thus,  in  Tables  I  and  II,  totaling  231  cases,  we 
find  541  lesions  of  which  326,  or  60.3  per  cent, 
are  sclerotic  in  character.  If  we  study  the 
first  series  we  find  that  of  the  131  cases,  108, 
or  82.44  per  cent,  occurred  after  the  age  of  40 
years,  a  period  in  which  sclerotic  changes  of 
the  cardiovascular  system  are  the  rule  and  not 
the  exception.  This  relationship  of  age  to 
sclerotic  changes  in  the  heart  and  vascular 
system  is  best  shown  in  the  second  series 
under  Tables  III,  IV,  V,  VI,  VII,  VIH,  IX, 
X.  These  tables  are  arranged  in  various  age 
groups  of  ten  years  to  show  the  heart  changes 
in  fibroid  tumors  at  various  ages  compared 
with  the  heart  changes  in  an  equal  number  of 
non-fibroid  cases  of  the  same  age  and  race. 

In  the  second  series  of  100  cases  of  fibroids 
195  sclerotic  lesions  were  foimd  and  exactly 
the  same  niunber  were  present  in  the  non- 
fibroid  cases.  In  all  the  age  periods  beyond 
40  years,  with  the  exception  of  the  period 
between  70  and  79,  not  only  were  the  sclerotic 
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changes  more  common  in  the  non-fibroid 
cases,  but  all  cardiac  lesions  were  in  excess  of 
the  fibroid  ones. 

In  Table  X,  which  represents  28  cases  of 
fibroids  compared  with  the  same  nmnber  of 
non-fibroids  between  the  ages  of  20  and  40 
years,  we  find  that  the  heart  lesions  in  the 
fibroid  cases  are  far  in  excess  of  those  in  the 
non-fibroid  ones.  From  this  it  may  be 
argued  that  eliminating  the  age  factor, 
fibroids  do  produce  sclerotic  changes.  This 
inference  I  do  not  believe  to  be  justified.  The 
number  of  cases  for  comparison  is  entirely 
too  small  upon  which  to  base  a  just  conclu- 
sion. Again,  if  it  is  argued  that  fibroids  do 
produce  sclerotic  changes  of  the  heart,  they 
must  be  considered  selected  cases  and  if  com- 
pared with  another  series  of  selected  cases, 
such  as  interstitial  nephritis,  the  heart  le- 
sions in  the  latter  will  far  outnumber  those 
found  in  the  former.  The  nmnber  of  non- 
fibroid  cases  in  this  table  could  not  have  been 
better  selected  to  show  the  absence  of  sclerotic 
ehaagesy  as  in  only  6  of  them  (ursmia,  4; 
syphilis,  2)  were  any  lesions  present  whidi 
could  produce  such  dianges. 

In  the  two  series  there  were  50  cases  of 
fibroids  between  the  ages  of  20  and  40. 
Sclerotic  changes  were  noted  in  22  of  these 
cases  and  absent  in  28.  In  Table  I,  the 
largest  tumors  were  in  those  cases  which 
showed  no  sclerotic  changes.  The  smallest 
tumors  were  associated  with  the  most  marked 
sclerotic  changes.  Again,  in  Table  I,  the 
sclerotic  lesions  numbered  17,  divided  among 
II  cases.  In  these  same  cases  were  such  le- 
sions as  syphilis,  arteriosclerosis,  cirrhosis  of 
the  liver,  and  acute  and  chronic  nephritis 
which  might  be  held  responsible  for  the 
sderotic  changes  in  the  heart.  Therefore,  in 
view  of  the  fact  that  sderotic  changes  in  the 
heart  were  not  a  constant  finding,  that  the 
largest  tumors  were  not  associated  with  such 
changes,  and  that  other  lesions  were  present 
to  account  for  the  scleroses,  I  beUeve  tiiat  we 
are  justified  in  assiuning  that  no  relationship 
between  them  can  be  proven. 

No  other  one  lesion  occurs  frequently 
enough  to  be  considered  as  a  typical  heart 
change  depending  upon  the  presence  of  the 
uterine  tumor.    Let  us  consider  briefly,  how- 


ever, those  lesions  which  are  most  frequently 
ascribed  to  the  fibroid;  hypertrophy,  dilata- 
tion, fatty  degeneration,  brown  atrophy, 
cloudy  swelling,  and  myocarditis. 

Hypertrophy  was  found  as  follows  in  the 
first  series  of  cases:  General,  35 ;  hypertrophy 
of  left  ventricle,  4;  hypertrophy  with  dilata- 
tion of  the  left  ventricle,  2 ;  hypertrophy  with 
dilatation  of  both  ventricles,  i ;  a  total  of  42 
times.  Theories  eight  and  nine  can  only  be 
considered  in  the  discussion  of  the  cause  of 
hypertrophy;  theory  fifteen  is  entirely  too 
fanciful  to  receive  serious  consideration.  4,Iq 
only  six  of  the  cases  in  Table  I  (512,  551, 
1003, 1938, 1991,  2186)  was  the  tumor  of  such 
a  size  as  to  increase  the  work  of  the  heart,  or 
so  situated  as  to  cause  pressure  and  increase 
circulatory  resistance.  In  none  of  the  other 
cases  was  the  tumor  larger  than  4  cm.  and  in 
the  majority  of  cases  it  was  2  cm.  or  less. 
It  is  evident,  then,  that  the  hypertrophy  in  the 
other  36  cases  must  have  been  independent  of 
the  fibroid.  A  little  study  of  Table  I  will 
show  that  in  these  cases  the  tumor  has  nothing 
to  do  with  the  production  of  cardiac  hyper- 
trophy and  that  it  was  caused  by  conditions 
entirely  foreign  to  the  myomata.  Thus  in 
case  No.  509  we  find  the  h3rpertrophy  due  to 
disease  of  the  mitral  valve  and  arteriosclerosis 
of  the  kidneys.  Again  in  case  No.  512,  the 
lesion  was  secondary  to  mitral  and  aortic 
valvular  disease  and  sderotic  kidneys.  Prac- 
tically the  same  causes  can  be  shown  in  Nos. 
551,  891,  1051,  1134,  1313,  1680,  etc.  In 
other  cases  different  lesions  can  be  shown  to 
have  been  the  cause.  Thus  in  cases  Nos.  709, 
937  and  ion  atrophic  cirrhosis  of  the  liver 
was  the  underl)dng  cause  of  the  hypertrophy. 
In  cases  Nos.  1026,  1051,  1134,  1324,  1476, 
etc.,  the  primary  cause  was  arteriosclerosis. 
Other  cases  can  be  cited  in  Table  I,  where  still 
other  conditions,  entirely  foreign  to  the 
myomata,  were  the  cause  of  the  cardiac  hyper- 
trophy. Table  II,  shows  that  h)rpertrophy 
was  practically  as  frequently  met  with  in  the 
non-fibroid  as  in  the  fibroid  cases — 29  in  the 
former  and  34  in  the  latter. 

While  we  can  accept  the  theory  that  fibroid 
tumors  of  the  uterus  do  cause  cardiac  h3rper- 
trophy  I  believe  that  we  must  conclude  that 
all  cases  of  hypertrophy  found  in  connection 
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with  such  tumors  are  not  produced  by  them 
and  that  the  only  manner  in  which  they  can 
produce  such  a  heart  lesion  is  in  the  manner 
set  forth  in  theories  numbers  eight  and  nine. 

In  Table  I  cardiac  dilatation  affecting  the 
whole  or  a  part  of  the  heart  was  present  in  32 
of  the  cases.  In  Table  II  dilatation  was 
noted  in  9  of  the  hbroid  cases  and  in  21  of  the 
non-fibroid.  Such  an  imstable  lesion  can 
hardly  be  considered  as  a  specific  form  of 
cardiac  disease,  especially  as  it  occurred  more 
frequently  in  cases  without  tumors  than  in 
those  with  tumors.  That  it  may  be  secondary 
to  hypertrophy  and  fatty  degeneration,  which 
in  some  cases  are  dependent  upon  the  tumor, 
is  admitted,  but  that  its  presence  can  always 
be  accounted  for  by  the  fibroid  is  denied. 
The  usual  cause  of  cardiac  dilatation  is  val- 
vular disease.  In  Table  I  dilated  hearts  are 
noted  in  cases  Nos.  709,  1388,  1476,  1760, 
1 95 1,  2549,  2660,  and  2856,  which  are  inde- 
pendent of  sclerotic  valvular  disease,  and  are 
apparently  dependent  upon  fatty  degenera- 
tion of  the  myocardium.  In  5  of  these  cases 
(1388,  1476,  1760,  2660,  2856),  however,  the 
tumor  was  so  small  and  so  situated  that  it 
could  hardly  be  responsible  for  the  fatty  de- 
generation. Thus  in  the  entire  series  of  cases 
we  have  but  three  examples  of  the  lesion 
where  the  tumor  was  the  Ukely  cause. 

Fatty  degeneration  of  the  heart  was  pres- 
ent in  27  of  the  131  cases  in  the  first  series. 
This  lesion  is  commonly  foxmd  in  connection 
with  hypertrophy  and  dilatation,  in  anaemic 
and  cachectic  states,  and  after  the  age  of  40. 
The  mode  of  production  of  fatty  degeneration 
of  the  heart  by  fibroid  tiunors  of  the  uterus 
can  only  be  explained  by  anaemia  from  loss  of 
blood,  infections  of  the  tumor  or  surrounding 
structures,  malignant  degenerations,  a  specific 
toxin,  and  secondary  to  hypertrophy  and 
dilatation.  As  we  have  already  proven  that 
hypertrophy  and  dilatation  are  seldom  the 
direct  result  of  the  tumors,  and  that  there  is 
no  reason  to  believe  in  the  presence  of  a 
specific  poison,  and  as  no  cases  of  malignant 
degeneration  or  infection  are  reported  in  this 
series,  it  remains  but  to  show  how  many  of  the 
cases  were  dependent  upon  anaemia  resulting 
from  haemorrhages.  In  ten  of  the  27  cases  of 
fatty  degeneration  the  tumor  was  so  situated 


and  of  such  a  size  as  would  Ukely  produce 
haemorrhage  (Nos.  221,  571,  709,  713,  1488, 
1528,  1850,  2220,  2773).  In  one  of  these 
cases  (No.  1850)  the  anaemia  was  due  to 
ulcerative  enterocolitis,  the  case  being  re- 
corded as  one  of  pernicious  anaemia  due  to 
the  intestinal  condition.  In  the  other  9  cases 
the  ages  vary  from  46  to  83  years,  so  that  in 
some  the  haemorrhages  must  have  ceased  and 
the  body  recovered  from  the  anaemia.  Ignor- 
ing these  factors  for  the  sake  of  argimient,  we 
have  but  10  out  of  131  cases  in  wWch  the  tu- 
mor could  have  been  responsible  in  any  way 
for  the  fatty  defeneration.  In  Table  II  we 
find  that  this  lesion  was  more  common  in  the 
non-fibroid  than  in  the  fibroid  cases. 

A  fair  conclusion  in  reference  to  this  lesion 
would  be  that  while  under  certain  circum- 
stances fatty  degeneration  of  the  heart  may 
be  caused  by  fibroid  timiors  of  the  uterus,  all 
cases  of  this  lesion  found  in  connection  with 
such  timiors  cannot  be  ascribed  to  them. 

Brown  degeneration  of  the  heart  was  noted 
in  6  cases  in  Table  I,  and  in  7  in  Table  11;  a 
total  of  13  in  231  cases.  The  usual  cause  of 
this  condition  is  old  age  and  advanced  val- 
vular disease.  In  Table  I,  brown  atrophy  is 
found  in  cases  Nos.  238, 811, 1254,  2349,  2557, 
and  2768.  The  ages  of  these  cases  are  65,  78, 
57,  67,  84  and  53.  In  all  except  No.  238 
advanced  age  or  sclerotic  valvular  changes  are 
present  to  account  for  the  presence  of  the 
lesion.  In  case  238  the  age  (65)  may  be  con- 
sidered advanced  enough  in  itself  to  account 
for  the  lesion  but  the  fact  that  the  woman  also 
had  advanced  cancer  and  that  the  fibroid  was 
very  small  would  eliminate  the  timior  as  the 
cause  of  the  condition  in  this  case.  Thus  in 
this  entire  series  we  do  not  find  a  single  case 
of  brown  atrophy  which  was  Hkely  produced 
by  the  fibroid  tumor.  In  fact,  the  lesion 
appears  so  seldom  in  connection  with  fibroid 
tumors  that  it  can  hardly  be  considered  any- 
thing but  a  casual  lesion. 

Cloudy  swelling  of  the  myocardium  is 
noted  in  ten  of  the  cases  in  Table  I,  and  in  two 
in  Table  II,  a  total  of  12  in  the  entire  series. 
The  usual  cause  of  cloudy  swelling  is  an 
intoxication.  In  all  the  cases  in  Table  I 
(464,  1525, 1615, 1718, 1800,  2125,  2220,  2339, 
2766,  2858)  some  disease  capable  of  and  usual- 
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ly  producing  severe  systemic  intoxication  was 
present,  peritonitis,  pneumonia,  tuberculosis, 
and  nephritis.  With  these  diseases  present 
to  produce  the  condition  and  it  being  so  infre- 
quent, I  hardly  believe  that  it  can  ever  be 
ascribed  to  fibroids  except  in  event  of  infec- 
tions or  malignant  degenerations. 

Chronic  myocarditis  occurs  in  27  of  the 
cases  in  Table  I,  and  in  15  in  Table  II,  a  total 
of  42  times  in  231  cases.  In  Table  II  it  is 
shown  that  chronic  myocarditis  is  no  more 
common  in  fibroid  than  non-fibroid  cases. 
Chronic  or  fibroid  myocarditis  is  frequently 
associated  with  sclerotic  changes  in  the 
coronary  arteries  and  valves;  it  is  common  late 
in  life  and  is  secondary  to  various  intoxica- 
tions. While  we  may  assume  that  myocar- 
ditis may  result  from  infections  and  degenera- 
tions of  a  fibroid  timior,  in  order  to  prove  that 
it  did  result  entirely  from  the  tumor  in  a  given 
case  we  would  have  to  eliminate  the  usual 
causes  of  its  production.  In  Table  I  there  is 
no  record  of  infection  of  the  tumor  and  no 
degeneration  except  calcification.  In  all  the 
cases  of  myocarditis  recorded  there  are  le- 
sions present  in  the  heart  or  other  organs 
which  could  produce  the  condition.  We  are 
safe  in  saying  that  in  this  series  there  is  not  a 
single  case  of  myocarditis  which  could  be 
attributable  to  the  tumor.  When  we  find 
that  myocarditis  is  just  as  common  in  cases 
without  fibroids  as  in  those  with  them,  and 
when  infections  and  degenerations  of  the 
tumors  which  might  produce  it  are  so  rare,  it 
must  be  concluded  that  this  lesion,  depending 
entirely  upon  the  presence  of  a  myomata, 
must  be  extremely  imcommon. 

It  is  impossible  from  a  study  of  this  char- 
acter to  present  much  data  in  relation  to  the 
association  of  arrhythmia  and  with  fibroids. 
That  arrhythmia  does  occur  is  of  course 
acknowledged,  but  is  it  not  fair  to  assume  that 
in  the  majority  of  cases  it  is  a  symptom  of  the 
myocarditis  which  is  so  frequently  present 
and  which  bears  no  relation  to  the  presence 
of  the  tumor? 

Other  heart  lesions,  not  usually  described, 
may  result  from  a  fibroid  tumor,  such  as  in- 
fections of  the  endocardium  and  pericardium 
from  infections  of  the  tumor,  and  metastases 
in  the  case  of  maUgnant  degeneration,  but 


these  would  be  extremely  rare  and  would  be 
purely  accidental. 

The  number  of  cases  studied  in  this  report 
is,  I  believe,  sufficient  upon  which  to  base  the 
following  conclusions: 

First.  From  this  report  a  definite  entity  of 
a  fibroid  heart  cannot  be  sustained. 

Second.  It  the  fibroid  tumors  of  the  uterus 
were  the  cause  of  all  the  heart  lesions  de- 
scribed in  this  study,  then  every  tumor,  re- 
gardless of  its  size  and  situation,  should  be 
removed — a  contention  that  the  most  radi- 
cal would  hardly  admit. 

Third.  Uterine  myomata,  occurring  in 
middle  and  advanced  life,  are  practically  al- 
ways associated  with  sclerotic  heart  lesions. 
These  lesions  are  a  part  of  a  general  process 
and  bear  no  relation  to  the  fibroid. 

Fourth.  Large  tumors,  by  increasing  the 
work  of  the  heart,  and  tiunors  causing  pres- 
sure on  the  pelvic  circulation  may  produce 
hypertrophy  and  secondary  dilatation  of  the 
heart. 

Fifth.  Anaemia,  from  haemorrhages,  in- 
fections and  certain  degenerations  of  the 
tumor,  may  affect  the  heart  secondarily,  caus- 
ing changes  such  as  fatty  degeneration,  brown 
atrophy,  and  cloudy  swelling. 

Sixth.  The  majority  of  cases  of  fatty  de- 
generation, brown  atrophy,  cloudy  swelling, 
myocarditis,  etc.,  found  in  connection  with 
fibroid  tumors  of  the  uterus  are  not  caused 
by  the  tumor,  but  by  conditions  entirely 
foreign  to  the  tumor. 

TABLE  I 

Autopsy  No.  221.  White,  age  53.  Clinical 
diagnosis:  Hemiplegia,  uraemia.  Position  of  tumor: 
One  submucous  polyp.  Size  of  tumor:  i  cm. 
Heart  condition:  Weight  (?),  fatty.  Associated 
pathological  findings:  General  arteriosclerosis; 
chronic  interstitial  nephritis. 

Autopsy  No.  238.  White,  age  65.  Clinical 
diagnosis:  Cholecystitis.  Position  of  tumor:  One 
interstitial.  Size  of  tumor:  2  cm.  Heart  condition: 
Weight,  145  gms.  Brown  induration  of  myocardi- 
um. Associated  pathological  findings:  Cancer  of 
kidney;  metastases  to  liver,  lung  and  pleura. 

Autopsy  No.  244.  White,  age  59.  Clinical 
diagnosis:  Cancer  of  stomach.  Position  of  tumor: 
Few  interstitial;  one  submucous.  Size  of  tumor: 
Small.  Heart  condition:  Weight,  320  gms.  Inter- 
stitial  myocarditis;    mitral   sclerosis.      Associated 
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pathological  findings:  Cancer  of  sigmoid;  metas- 
tases to  liver;  fatty  liver;  gall-stones;  chronic  paren- 
diymatous  nephritis. 

Autopsy  No.  260.  White,  age  66.  Clinical 
diagnosis:  Abdominal  aneurism;  arteriosclerosis. 
Position  of  tumor:  One  subperitoneal.  Size  of 
tumor:  Small.  Heart  condition:  Weight,  480  gm&. 
Acute  vegetative  endocarditis;  chronic  endocarditis. 
Associated  pathological  findings:  Arteriosclerosis. 

Autopsy  No.  262.  White,  age  42.  Clinical 
diagnosis:  Cirrhosis  of  liver.  Position  of  tumor: 
One  subserous.  Size  of  tumor:  iK  cm.  Heart 
condition:  Weight,  310  gms.  Pericarditis;  mitral 
sclerosis.  Associated  pathological  findings:  Gall- 
stones; cirrhosis  of  liver;  chronic  interstitial  ne- 
phritis. 

Autopsy  No.  264.  Black,  age  30.  Clinical 
diagnosis:  Pulmonary  tuberculosis.  Position  of 
tumor:  One  subserous.  Size  of  tumor:  5  cm. 
Heart  condition:  Weight,  300  gms.  Hydroperi- 
cardium;  sclerotic  mitral  and  tricuspid  valves; 
myocarditis.  Associated  pathological  findings: 
Miliary  tuberculosis;  subacute  nephritis;  acute 
gastritis;  tubercular  enteritis. 

Autopsy  No.  345.  White,  age  78.  Clinical 
diagnosis:  Mitral  regurgitation.  Position  of  tumor: 
One  subserous.  Size  of  tumor:  3  cm.  Heart  con- 
dition: Weight,  380  gms.  Myocarditis;  chronic 
mitral  endocarditis;  atheroma  of  aorta;  patulous 
foramen  ovale.  Associated  pathological  findings: 
Chronic  diffuse  nephritis. 

Autopsy  No.  464.  Black,  age  42.  Clinical 
diagnosis:  Tubercular  peritonitis.  Position  of 
tumor:  Multiple.  Size  of  tumor:  (?)  Heart  condi- 
tion: Weight,  (?);  Cloudy  swelling.  Associated 
pathological  findings:  chronic  purulent  peritonitis. 

Autopsy  No.  478.  White,  age  46.  Clinical 
diagnosis:  Hemiplegia;  myocarditis.  Position  of 
tumor:  One  subserous.  Size  of  tumor:  Small. 
Heart  condition:  Weight,  290  gms.  Sclerotic  mitral 
and  aortic  valves;  atheroma  of  aorta.  Associated 
pathological  findings:  (Edema  of  meninges. 

Autopsy  No.  509.  Black,  age  42.  Clinical 
diagnosis:  Nephritis;  (Edema  of  lungs.  Position  of 
tumor:  Many  interstitial  and  subserous.  Size  of 
tumor:  Small.  Heart  condition:  Weight,  400  gms. 
Hydropericardium;  hypertrophy  and  dilatation  of 
left  ventricle;  sclerosis  of  mitral  valve  and  coronary 
arteries.  Associated  pathological  findings:  Gall- 
stones; arteriosclerotic  kidneys;  tubercular  mesen- 
teric lymph  nodes. 

Autopsy  No.  SIX.  Black,  age  45.  Clinical 
diagnosis:  Chronic  nephritis.  Position  of  tumor: 
One  subserous.  Size  of  tumor:  Large.  Heart 
condition:  Weight,  300  gms.  Normal  heart. 
Associated  pathological  findings:  Acute  parenchy- 
matous nephritis. 

Autopsy  No.  512.  Black,  age  56.  Clinical 
diagnosis:  Uraemia;  endocarditis.  Position  of 
tumor:  One  interstitial.  Size  of  tumor:  Large. 
Heart  condition:  Weight,  (?).  Hypertrophy  and 
dilatation  of  ventricles;  sclerosis  of  mitral  and  aortic 


valves;  atheroma  of  aorta.  Associated  pathological 
findings:  Hemorrhagic  pancreatitis;  arteriosclerotic 
kidneys. 

Autopsy  No.  520.  Black,  age  75.  Clinical 
diagnosis:  Pericarditis;  pneumonia.  Position  of 
tumor:  Two  subserous.  Size  of  tumor:  Walnut. 
Heart  condition:  Weight,  350  gms.  Hypertrophy; 
pericarditis;  atheroma  of  aorta.  Associated  path- 
ological findings:  Echinococcus  cyst  of  liver; 
arteriosclerosis  of  kidneys. 

Autopsy  No.  525.  White,  age  48.  Clinical 
diagnosis:  Myocarditis;  nephritis;  anasarca.  Posi- 
tion of  tumor:  One  subserous.  Size  of  tumor:  i}4 
cm.  Heart  condition:  Weight,  550  gms.  H3rper- 
trophy;  fatty  degeneration.  Associated  pathological 
findings:  Gall-stones;  fatty  liver;  obesity;  chronic 
nephritis. 

Autopsy  No.  537.  White,  age  44.  Clinical 
diagnosis;  Transverse  myelitis.  Position  of  tumor: 
One  subserous.  Size  of  tumor:  Small.  Heart 
condition:  Weight,  350  gms.  Slight  sclerosis  of 
aortic  valve.  Associated  pathological  findings: 
Fracture  of  spine;  arteriosclerosis. 

Autopsy  No.  SSI.  White,  age  66.  Clinical 
diagnosis:  Myocarditis;  chronic  interstitial  ne- 
phritis. Position  of  tumor:  multiple.  Size  of 
tumor:  Largest,  10  cm.  Heart  condition:  Weight, 
8so  gms.  H3rpertrophy;  sclerosis  of  mitral  and 
aortic  valves;  atheroma  of  aorta.  Associated 
pathological  hidings:  Nutmeg  liver;  chronic  ne- 
phritis; hydrothorax. 

Autopsy  No.  571.  White,  age  49.  ^  Clinical 
diagnosis :  Myocarditis ;  pneumonia ;  anaemia;  chron- 
ic nephritis.  Position  of  tumor:  One  submucous 
polyp.  Size  of  tumor:  4  cm.  Heart  condition: 
Weight,  360  gms.  Fatty  infiltration.  Associated 
pathological  hidings:  Arteriosclerosis;  chronic  in- 
terstitial nephritis;  fatty  liver;  gastritis;  acute 
enteritis. 

Autopsy  No.  s^Q*  Black,  age  34.  Clinical 
diagnosis:  Cerebrospinal  S3rphilis;  phthisis;  ne- 
phritis. Position  of  tumor:  One  subserous.  Size 
of  timior:  Large.  Heart  condition:  Weight,  230 
gms.  Soft  and  flabby  myocardium.  Associated 
pathological  findings:  Cancer  of  lung,  liver,  and 
pancreas;  chronic  diffuse  nephritis. 

Autopsy  No.  616.  White,  age  64.  Clinical 
diagnosis:  Pneumonia;  myocarditis;  nephritis. 
Position  of  tumor:  One  interstitial.  Size  of  tumor: 
lyi  cm.  Heart  condition:  Weight,  320  gms. 
Chronic  myocarditis;  fatty  degeneration.  Associ- 
ated pathological  findings:  Chronic  interstitial 
nephritis  with  acute  exacerbation;  fatty  liver. 

Autopsy  No.  666.  Black,  age  34.  Clinical 
diagnosis:  Myocarditis;  nephritis.  Position  of 
tumor:  One  subserous  polyp.  Size  of  tumor:  yi  in. 
Heart  condition:  Weight,  200  gms.  Myocarditis; 
valvular  endocarditis;  atheroma  of  aorta.  Associ- 
ated pathological  findings:  Atrophic  cirrhosis  of 
liver;  chronic  interstitial  nephritis;  enteritis. 

Autopsy  No.  68s.  Black,  age  S3*  Clinical 
diagnosis:    Myocarditis;  chronic  nephritis.     Posi- 
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tion  of  tumor:  Two  submucous  polyps.  Size  of 
tumor:  i  cm.  Heart  condition:  Weight,  530  gms. 
Dilatation;  sclerotic  changes.  Associated  path- 
ological findings:  Arteriosclerosis;  dififuse  ne- 
phritis; papilloma  of  ovary. 

Autopsy  No.  688.  Black,  age  38.  Clinical 
diagnosis:  Myocarditis;  nephritis.  Position  of 
tumor:  One  submucous.  Size  of  tumor:  4  cm. 
Heart  condition:  Weight,  520  gms.  Fibroid  myo- 
carditis; h3rpertrophy  of  left  ventricle.  Associated 
pathological  findings:  Pleurisy  with  effusion;  chron- 
ic diffuse  nephritis. 

Autopsy  No.  709.  White,  age  Ss,  Clinical 
diagnosis:  Jacksonian  epilepsy;  endocarditis;  ne- 
phritis. Position  of  tumor:  Several  submucous  poljrps. 
Size  of  tumor:  Small.  Heart  condition:  Weight, 
500  gms.  Fatty  heart;  hypertrophy  and  dilatation. 
Associated  pathological  findings:  Chronic  inter- 
stitial nephritis;  cirrhosis  of  liver;  softening  of  brain. 

Autopsy  No.  713.  White,  age  75.  Clinical 
diagnosis:  Myocarditis;  nephritis;  arteriosclerosis. 
Position  of  tumor:  One  submucous.  Size  of  tumor: 
i>^x2  cm.  Heart  condition.  Weight,  250  gms. 
Fatty  degeneration.  Associated  pathological  find- 
ings:  Chronic  interstitial  nephritis. 

Autopsy  No.  764.  White,  age  55.  Clinical 
diagnosis:  Nephritis;  endocarditis;  arteriosclerosis; 
pneumonia;  pseudobulbar  palsy.  Position  of  tumor: 
One  submucous.  Size  of  tumor:  i}^  cm.  Heart 
condition:  Weight,  320  gms.  Fattv  infiltration. 
Associated  pathological  findings:  Chronic  diffuse 
nephritis;  arteriosclerosis. 

Autopsy  No.  811.  White,  age  78.  Clinical 
diagnosis:  CEdema  of  lungs;  arteriosclerosis.  Posi- 
tion of  tumor:  One  submucous  polyp.  Size  of 
tumor:  4  cm.  Heart  condition:  Weight,  280  gms. 
Brown  atrophy;  chronic  endocarditis.  Associated 
pathological  findings:  General  arteriosclerosis; 
chronic  interstitial  and  parenchymatous  nephritis. 

Autopsy  No.  852.  Black,  age  69.  Clinical  diagno- 
sis, Hemiplegia;  chronic  interstitial  nephritis;  mitral 
valvulitis.  Position  of  tumor:  Multiple.  Size  of 
tumor:  (?).  Heart  condition:  Weight,  290  gms. 
Chronic  endocarditis;  aortic  sclerosis.  Associated 
pathological  findings:    Parenchymatous  nephritis. 

Autopsy  No.  867.  White,  age  43.  Clinical 
diagnosis:  Alcoholism;  delirium  tremens.  Position 
of  tumor:  One  interstitial.  Size  of  tumor:  2  cm. 
Heart  condition:  Weight,  260  gms.  Fatty  heart; 
chronic  valvulitis.  Associated  pathological  find- 
ings: Fatty  kidneys;  colitis;  gastritis. 

Autopsy  No.  891.  White,  age  29.  Clinical 
diagnosis:  Myocarditis;  hypertrophy.  Position  of 
tumor:  Two  subperitoneal.  Size  of  tumor:  Millet 
seed.  Heart  condition:  Weight,  360  gms.  Mitral 
stenosis  and  regurgitation;  hypertrophy  and  dilata- 
tion. Associated  pathological  findings:  Subacute 
hemorrhagic  nephritis.    Passive  congestion  kidneys. 

Autopsy  No.  903.  White,  age  61.  Clinical 
diagnosis:  Brain  tumor.  Position  of  tumor:  Four 
subperitoneal.  Size  of  tumor:  Walnut.  Heart 
condition:    Weight,  260  gms^    Chronic  valvulitis. 


Associated  pathological  findings:  chronic  inter- 
stitial nephritis. 

Autopsy  No.  937.  Black,  age  41.  Clinical 
diagnosis:  Myocarditis;  cirrhosis  of  liver;  chronic 
parenchymatous  nephritis.  Position  of  tumor: 
Numerous.  Size  of  tumor:  Small.  Heart  condition: 
Weight,  520  gms.  Hypertrophy;  hydropericardi- 
um;  endocarditis;  myocarditis;  atheroma  of  aorta. 
Associated  pathological  findings:  Syphilitic  cirrho- 
sis of  liver;  ascites;  passive  congestion  of  kidneys. 

Autopsy  No.  989.  Black,  age  59.  Clinical 
diagnosis:  Fibroid  of  uterus;  T.  B.  of  lungs;  chronic 
nephritis;  tricuspid  regurgitation.  Position  of 
tumor:  Several  interstitial.  Size  of  tumor:  15  x  10 
cm.  Heart  condition:  Weight,  380  gms.  Chronic 
myocarditis;  chronic  endocarditis.  Associated  path- 
ological findings:   Chronic  diffuse  nephritis. 

Autopsy  No.  996.  White,  age  53.  Clinical 
diagnosis:  Cancer  of  stomach.  Position  of  tumor: 
Several  interstitial.  Size  of  tumor:  i  cm.  Heart 
condition:  Weight,  240  gms.  Moderate  fatty 
degeneration;  mitral  and  aortic  valvulitis;  atheroma 
of  aorta.  Associated  pathological  findings:  Chronic 
diffuse  nephritis;  gall-stones. 

Autopsy  No.  1003.  White,  age  46.  Clinical 
diagnosis:  Nephritis;  aneurism  of  innominate. 
Position  of  tumor:  One  subperitoneal.  Size  of 
tumor:  Large.  Heart  condition:  Weight,  480  gms. 
Hypertrophy  and  dilatation;  chronic  aortic  val- 
vulitis; chronic  pericarditis. 

Autopsy  No.  loio.  White,  age  47.  Clinical 
diagnosis:  Myocarditis;  cancer  of  omentum.  Posi- 
tion of  tumor:   Multiple.    Size  of  tumor:   Largest, 

3  cm.  Heart  condition:  Weight,  270  gms.  Early 
myocarditis.  Associated  pathological  findings: 
Cancer  of  ovary  and  omentum;  chronic  diffuse 
nephritis. 

Autopsy  No.  ion.  Black,  age  36.  Clinical 
diagnosis:  Myocarditis;  hypertrophy;  mitral  and 
aortic  valvulitis.  Position  of  tumor:  Many  sub- 
serous; one  interstitial.     Size  of  tumor:    Largest, 

4  cm.  Heart  condition:  Weight,  610  gms.  H3rper- 
trophy  of  left  ventride;  incompetent  mitral  and 
aortic  valves.  Associated  pathological  findings: 
Cirrhosis  of  liver;  chronic  diffuse  nephritis. 

Autopsy  No.  1018.  White,  age  61.  Clinical 
diagnosis:  Senility;  arteriosclerosis.  Position  of 
tumor:  One  subserous  calcified.  Size  of  tumor: 
Small.  Heart  condition:  Weight,  240  gms.  Fatty 
heart;  chronic  aortic  valvulitis.  Associated  path- 
ological findings:  Pneumonia;  tuberculosis  of  lungs 
and  kidneys;  chronic  diffuse  nephritis. 

Autopsy  No.  1026.  White,  age  65.  Clinical 
diagnosis:  Hemiplegia;  myocarditis;  nephritis;  ar- 
teriosclerosis. Position  of  tumor:  Multiple.  Size 
of  tumor:  Largest,  5x3  cm.  Heart  condition: 
Weight,  410  gms.  Hypertrophy  left  ventricle. 
Associated  pathological  findings:  General  arterio- 
sclerosis; pneumonia;  chronic  diffuse  nephritis; 
cerebral  haemorrhage. 

Autopsy  No.  1 05 1.  Black,  age  61.  Clinical 
diagnosis:    Hemiplegia;  myocarditis;  arteriosclero- 
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sis.  Position  of  tumor:  One  intraligamentous. 
Size  of  tumor:  Small.  Heart  condition:  Weight, 
520  gms.  Hypertrophy ;  chronic  valvulitis ;  tubercu- 
lous pericarditis.  Associated  pathological  findings: 
General  arteriosclerosis;  subacute  diffuse  nephritis; 
tubercular  mediastinal  l3ntnph  nodes. 

Autopsy  No.  1056.  White,  age  66.  Clinical 
diagnosis:  Dysentery;  enteritis;  myocarditis;  arte- 
riosclerosis. Position  of  tumor:  One  submucous 
polyp.  Size  of  tumor:  Small.  Heart  condition: 
Weight,  270  gms.  Chronic  valvulitis.  Associated 
pathological  findings:  Ulcerative  enteritis. 

Autopsy  No.  108 1.  Black,  age  34.  Clinical 
diagnosis:  Tubercidosis  of  lungs  and  peritoneum. 
Position  of  tumor:  One  subperitonead.  Size  of 
tumor:  2  cm.  Heart  condition:  Weight,  310  gms. 
No  lesions.  Associated  pathological  findings: 
Chronic  parenchymatous  nephritis;  fatty  liver. 

Autopsy  No.  1098.  White,  age  54.  Clinical 
diagnosis:  Tuberculosis  of  lungs.  Position  of 
tumor:  One.  Size  of  tumor:  A  in.  Heart  con- 
dition: Weight,  290  gms.  No  lesions.  Associated 
pathological  findings:  Tuberculosis  of  lungs. 

Autopsy  No.  HOC.  Black,  age  30.  Clinical 
diagnosis:  Fibroid  of  uterus.  Position  of  tumor: 
One  subserous.  Size  of  tumor:  Weight,  1630  gms. 
Heart  condition:  Weight,  320  gms.  Myocarditis. 
Associated  pathological  findings:  Parenchymatous 
nephritis. 

Autopsy  No.  1 134.  Black,  age  35.  Clinical 
diagnosis:  Uraemia;  parenchymatous  nephritis. 
Position  of  tumor:  Four  subperitoneal;  two  sub- 
mucous. Size  of  tumor:  1^  to  2}4  cm.  Heart  con- 
dition: Weight,  400  gms.  Hypertrophy;  chronic 
valvular  disease.  Associated  pathological  findings: 
Chronic  diffuse  nephritis;  arteriosclerosis;  cerebral 
haemorrhage. 

Autopsy  No.  1243.  Black,  age  42.  Clinical 
diagnosis:  Cerebral  tumor;  nephritis;  myocarditis. 
Position  of  tumor:  Two  subperitoneal.  Size  of 
tumor:  2  cm.  Heart  condition:  Weight,  290  gms. 
Chronic  myocarditis;  chronic  valvulitis;  sclerosis  of 
coronaries.  Associated  pathological  findings:  Ar- 
teriosclerosis; chronic  interstitial  nephritis. 

Autopsy  No.  1252.  Black,  age  65.  Clinical 
diagnosis:  Hemiplegia;  pneumonia;  endocarditis; 
myocarditis;  nephritis.  Position  of  tumor:  Many 
subperitoneal.  Size  of  tumor:  Large  and  small. 
Heart  condition:  Weight,  320  gms.  Sclerotic 
aortic  valve;  atheroma  of  aorta.  Associated  path- 
ological findings:  Chronic  interstitial  nephritis. 

Autopsy  No.  1254.  Indian,  age  57.  Clinical 
diagnosis:  Pneumonia;  chronic  nephritis.  Position 
of  tumor:  One.  Size  of  tumor:  Small.  Heart 
condition:  Weight,  280  gms.  Muscle  brown  and 
flabby;  slight  sclerosis  of  mitral  valve.  Associated 
pathological  findings:  Pneumonia;  gall-stones;  dif- 
fuse nephritis. 

Autopsy  No.  13 13.  White,  age  60.  Clinical 
diagnosis:  Arteriosclerosis;  uraemia.  Position  of 
tumor:  Two  subperitoneal.  Size  of  tumor:  Chest- 
nut.   Heart  condition:    Weight,  520  gms.     Fatty; 


dilatation  and  hypertrophy;  sclerosis  of  aortic  valve. 
Associated  pathological  hidings:  Tumors  of  right 
kidney,  sternum,  left  lung;  chronic  parenchymatous 
nephritis. 

Autopsy  No.  1320.  White,  age  104.  Clinical 
diagnosis:  Myocarditis;  nephritis;  senility.  Posi- 
tion of  tumor:  One.  Size  of  tumor:  Egg.  Heart 
condition:  Remarkably  normal  heart  for  age.  Asso- 
ciated pathological  findings:  Pneumonia;  stone  in 
kidney;  mystic  kidney. 

Autopsy  No.  1324.  Black,  age  42.  Clinical 
diagnosis:  Mitral  and  aortic  disease.  Position  of 
tumor:  One  subperitoneal.  Size  of  tumor:  SmaU. 
Heart  condition:  Weight,  600  gms.  Hypertrophy 
and  dilatation.  Associated  pathological  findings: 
General  arteriosclerosis;  chronic  interstitial  ne- 
phritis. 

Autopsy  No.  1350.  Black,  age  40.  Clinical 
diagnosis:  Pulmonary  and  meningeal  tuberculosis. 
Position  of  tumor:  Multiple.  Size  of  tumor:  (?). 
Heart  condition:  Weight,  230  gms.  Slight  pulmonic 
sclerosis.  Associated  pathological  findings:  Mili- 
ary tuberculosis. 

Autopsy  No.  1388.  Black,  age  50.  Clinical 
diagnosis:  Acute  dilatation  of  heart;  lar3mgeal 
growth.  Position  of  tumor:  Multiple.  Size  of 
tumor:  Large.  Heart  condition:  Weight,  340  gms. 
Acute  dilatation;  myocarditis.  Associated  patho- 
logical findings:  Gumma  of  lungs  and  vocal  cords; 
passive  congestion  of  kidneys. 

Autopsy  No.  1430.  White,  age  74.  Clinical 
diagnosis:  Myocarditis;  arteriosclerosis;  diffuse 
nephritis.  Position  of  tumor:  One  subperitoneal 
nodule.  Size  of  tumor:  i  cm.  Heart  condition: 
Weight,  530  gms.  Chronic  myocarditis;  chronic 
indurated  valvulitis.  Associated  pathological  find- 
ings: General  arteriosclerosis. 

Autopsy  No.  1476.  White,  age  65.  Clinical 
diagnosis:  Cerebral  haemorrhage;  myocarditis; 
chronic  diffuse  nephritis;  cardiac  dilatation.  Posi- 
tion of  tumor:  One  interstitial  nodide.  Size  of 
tumor:  Pigeon  egg.  Heart  condition:  Weight  (?). 
Hypertrophy  and  dilatation;  fatty  degeneration  of 
heart.  Associated  pathological  findings:  Chronic 
diffuse  nephritis;  gall-stones;  general  arteriosclerosis; 
oedema  of  the  brain. 

Autopsy  No.  1488.  White,  age  55.  Clinical 
diagnosis:  Pneumonia;  uraemia.  Position  of  tumor: 
Two  interstitial.  Size  of  tumor:  3  and  7  cm.  Heart 
condition:  Weight,  300  gms.  Fatty  degeneration. 
Associated  pathological  findings:  Chronic  diffuse 
nephritis;  parenchymatous  degeneration  of  liver; 
acute  pancreatitis. 

Autopsy  No.  1504.  White,  age  60.  Clinical 
diagnosis:  Myocarditis;  arteriosclerosis;  chronic 
valvulitis;  chronic  diffuse  nephritis.  Position  of 
tumor:  Two  subperitoneal.  Size  of  tumor:  2  and 
4  cm.  Heart  condition:  Weight,  350  gms.  Fatty 
degeneration;  sclerosis  of  mitral  and  aortic  valves; 
atheroma  of  aorta. 

Autopsy  No.  1525.  Black,  age  49.  Clinical 
diagnosis:      Apoplexy;     myocarditis;     pneumonia. 
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Position  of  tumor:  Multiple;  some  necrotic.  Size 
of  tumor:  3  to  9  cm.  Heart  condition:  Weight, 
556  gms.  Cloudy  swelling.  Associated  pathological 
findings:  Chronic  dififuse  nephritis;  gall-stones;  head 
not  opened. 

Autopsy  No.  1526.  White^  age  81.  Clinical 
diagnosis:  Myocarditis;  bronchitis;  chronic  inter- 
stitial nephritis.  Position  of  tumor:  Several  sub- 
mucous nodes.  Size  of  timior:  4  cm.  Heart  con- 
dition: Weight,  320  gms.  Chronic  myocarditis. 
Associated  pathological  findings:  Chronic  intersti- 
tial nephritis;  fibroma  of  left  kidney;  haemorrhage; 
cystitis. 

Autopsy  No.  1528.  White,  age  72.  Clinical 
diagnosis:  Cancer  of  uterus;  myocarditis;  diffuse 
nephritis;  arteriosclerosis.  Position  of  tumor:  One 
large  subperitoneal  node.  Many  small  submucous 
nodes  which  are  gangrenous.  Size  of  tumor:  2  to  6 
cm.  Heart  condition:  Weight,  300  gms.  Fatty 
degeneration;  atheroma  of  aorta. 

Autopsy  No.  161 5.  White,  age  47.  Clinical 
diagnosis:  Pneumonia;  ursmia.  Position  of  tumor: 
One  small  submucous  nodule.  Size  of  tumor: 
Small.  Heart  condition:  Weight,  250  gms.  Cloudy 
swelling  of  myocardium.  Associated  pathological 
findings:  Acute  pneumonia;  chronic  interstitial 
nephritis. 

Autopsy  No.  1680.  Black,  age  50.  Clinical 
diagnosis:  Hypertrophy  and  dilatation  of  heart; 
myocarditis;  chronic  valvular  disease;  anasarca. 
Position  of  tumor:  Three  subperitoneal  nodules. 
Size  of  tumor:  ij/i  cm.  Heart  condition:  Weight, 
840  gms.  Valvular  disease;  h3q>ertrophy.  Asso- 
ciated pathological  findings:  Chronic  nephritis;  acute 
haemorrhagic  pancreatitis. 

Autopsy  No.  1707.  White,  age  86.  Clinical 
diagnosis:  Hemiplegia;  aortic  disease;  arteriosclero- 
sis. Position  of  tumor:  Two  subserous.  Size  of 
tumor:  lyi  and  yi  cm.  Heart  condition:  Weight, 
600  gms.  Dilatation;  sclerosis  of  aortic  mitral  and 
tricuspid  valves.  Associated  pathological  findings: 
General  arteriosclerosis. 

Autopsy  No.  1 7 18.  White,  age  41.  Clinical 
diagnosis:  General  peritonitis;  pneumonia.  Posi- 
tion of  tumor:  One  subserous.  Size  of  tumor:  }4  in. 
Heart  condition:  Weight,  320  gms.  Cloudy  swell- 
ing. Associated  pathological  findings:  Acute  pelvic 
peritonitis;  acute  parenchymatous  nephritis. 

Autopsy  No.  1744.  Black,  age  45.  Clinical 
diagnosis:  Died  two  hours  after  admission;  coroner's 
case.  Position  of  tumor:  One  submucous  nodule. 
Size  of  tumor:  Marble.  Heart  condition:  Weight, 
580  gms.  H3rpertrophy  and  dilatation.  Associ- 
ated pathological  findings:  Acute  nephritis:  chronic 
diffuse  nephntis;  arteriosclerosis;  cerebral  haemor- 
rhage. 

Autopsy  No.  1759.  Black,  age  38.  Clinical 
diagnosis:  Endocarditis  valvulitis;  chronic  inter- 
stitial nephritis.  Position  of  tumor:  Four  subperi- 
toneal nodules.  Size  of  tumor:  Small.  Heart  con- 
dition: Weight,  480  gms.  Mitral  valvulitis;  hyper- 
trophy  and   dilatation.     Associated   pathological 


findings:  General  arteriosclerosis;  chronic  inter- 
stitial nephritis;  cancer  of  gall-bladder. 

Autopsy  No.  1760.  White,  age  43.  Clinical 
diagnosis:  Cerebral  haemorrhage.  Position  of 
tumor:  One  subperitoneal  nodule.  Size  of  tumor: 
2  cm.  Heart  condition:  Weight,  380  gms.  Hyper- 
trophy and  dilatation;  fatty  degeneration.  Asso- 
ciated pathological  findings:  Traumatic  cerebral 
haemorrhage. 

Autopsy  No.  1800.  Black,  age  38.  Clinical 
diagnosis:  Malignant  tumor  of  bladder;  tuberculosis 
of  lungs.  Position  of  tumor:  One  submucous.  Size 
of  tumor:  Small.  Heart  condition:  Weight,  300 
gms.  Cloudy  swelling  of  myocardium.  Associated 
pathological  findings:  (Edema  of  lungs. 

Autopsy  No.  1830.  Black,  age  69.  Clinical 
diagnosis:  Mitral  and  aortic  disease;  tuberculosis 
of  lungs.  Position  of  tumor:  Interstitial.  Size  of 
tumor:  Small.  Heart  condition:  Weight,  310  gms. 
Mitral  and  aortic  incompetence;  tricuspid  stenosis; 
chronic  myocarditis.  Associated  pathological  find- 
ings: Chronic  diffuse  nephritis;  labor  pneumonia. 

Autopsy  No.  1850.  White,  age  50.  Clinical 
diagnosis:  Progressive  pernicious  anaemia.  Position 
of  tumor:  One  submucous.  Size  of  tumor:  i}4  cm. 
Heart  condition:  Weight,  250  gms.  Mitral  and 
aortic  sclerosis;  fatty  degeneration.  Associated 
pathological  findings:  Atrophy  of  intestinal  mu- 
cosa; healed  ulcer  of  colon;  fatty  liver;  fatty  degen- 
eration of  kidne3rs. 

Autopsy  No.  1899.  Black,  age  80.  Clinical 
diagnosis:  (?).  Position  of  tumor:  One  interstitial. 
Size  of  tumor:  8x6  cm.  Heart  condition:  Weight, 
250  gms.  Fibroid  myocarditis;  fatty  degeneration. 
Associated  pathological  findings:  Chronic  interstitial 
nephritis;  hypernephroma  right  kidney;  acute 
miliary  tuberculosis. 

Autopsy  No.  1 9 19.  White,  age  55.  Clinical 
diagnosis:  Uraemia.  Position  of  tumor:  One  inter- 
stitial calcified.  Size  of  tumor:  2j^  cm.  Heart 
condition:  Weight,  500  gms.  Fatty  degeneration; 
atheroma  of  aorta.  Associated  pathological  find- 
ings: Chronic  interstitial  nephritis  with  super- 
imposed acute  process. 

Autopsy  No.  1921.  Black,  age  28.  Clinical 
diagnosis:  Valvular  heart  disease.  Position  of 
tumor:  Two  interstitial.  Size  of  tumor:  7  cm. 
Heart  condition:  Weight,  300  gms.  Early  fibroid 
myocarditis;  atheroma  of  aorta.  Associated  path- 
ological findings:  Chronic  interstitial  nephritis; 
abscess  of  liver. 

Autopsy  No.  1937.  White,  age  61.  Clinical 
diagnosis:  Atrophic  cirrhosis  of  liver;  arteriosclero- 
sis ;  tuberculosis  of  lungs.  Position  of  tumor :  Several 
interstitial.  Size  of  tumor:  Small.  Heart  condi- 
tion: Weight,  260  gms.  Fibroid  myocarditis; 
fatty  degeneration.  Associated  pathological  find- 
ings: Atrophic  cirrhosis  of  liver;  chronic  interstitial 
nephritis;  emphysema  of  lungs. 

Autopsy  No.  1938.  Black,  age  59.  Clinical 
diagnosis:  Fibroid  of  uterus.  Position  of  tumor: 
Large  multiple.    Size  of  tumor:  6  to  11  cm.    Heart 
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condition:  Weight,  370  gms.  Hypertrophy;  aortic 
and  mitral  stenosis.  Associated  pathological  find- 
ings: Chronic  interstitial  nephritis  with  superim- 
posed acute  process;  pneumonia;  not  operated  on 
because  of  kidney  condition. 

Autopsy  No.  195 1.  White,  age  40.  Clinical 
diagnosis:  Coroner's  case.  Position  of  tumor: 
Numerous  subserous  and  interstitial.  Size  of 
tumor:  Largest  4  cm.  Heart  condition:  Weight, 
250  gms.  Fattv  degeneration;  dilated  left  ventricle. 
Associated  pathological  findings:   Glioma  of  brain. 

Autopsy  No.  1966.  White,  age  44.  Clinical 
diagnosis:  Cancer  of  stomach;  mitral  disease;  hyper- 
trophy; tuberculosis  of  lungs.  Position  of  tumor: 
One  submucous.  Size  of  tumor:  z  cm.  Heart  condi- 
tion: Weight,  220  gms.  Mitral  and  aortic  valvu- 
litis. Associated  pathological  findings:  Chronic 
interstitial  nephritis;  cancer  of  stomach. 

Autopsy  No.  1979.  White,  age  42.  Clinical 
diagnosis:  Myocarditis;  acute  nephritis.  Position 
of  tumor:  One  subserous;  sarcomatous  degeneration. 
Size  of  tumor:  2  cm.  Heart  condition:  Weight, 
(?).  Dilatation;  mitral  sclerosis.  Associated  path- 
ological findings:  Acute  parenchymatous  ne- 
phritis; anasarca. 

Autopsy  No.  1980.  White,  age  31.  Clinical 
diagnosis:  Dilatation  of  heart,  acute;  encephalitis; 
chronic  nephritis.  Position  of  tumor:  One  sub- 
serous. Size  of  tumor:  Almond.  Heart  condition: 
Weight,  430  gms.  Hypertrophy.  Associated 
pathological  findings:  Chronic  interstitial  nephritis; 
early  arteriosclerosis. 

Autopsy  No.  1991.  Black,  age  45.  Clinical 
diagnosis:  Cardiac  dilatation  and  hypertrophy; 
anasarca.  Position  of  tumor:  Two  subserous.  Size 
of  tumor:  15  cm.  Heart  condition:  Weight,  550 
gms.  Dilatation  and  hypertrophy;  sclerosis  of  mi- 
tral valve.  Associated  pathological  findings:  Chron- 
ic parenchjrmatous  nephritis. 

Autopsy  No.  2022.  White,  age  6^-  Clinical 
diagnosis:  Hemiplegia.  Position  of  tumor:  Two 
submucous.  Size  of  tumor:  4  cm.  Heart  condi- 
tion: Weight,  320  gms.  Chronic  interstitial  myo- 
carditis. Associated  pathological  findings:  chronic 
interstitial  nephritis;  arteriosclerosis. 

Autopsy  No.  2058.  White,  age  68.  Clinical 
diagnosis:  Tabes  dorsalis;  chronic  interstitial 
nephritis.  Position  of  tumor:  One  subperitoneal. 
Size  of  tumor:  (?).  Heart  condition:  Weight,  260 
gms.  Chronic  interstitial  myocarditis;  chronic 
endocarditis;  sclerosis  of  mitral  and  aortic  valves. 
Associated  pathological  findings:  Chronic  intersti- 
tial nephritis;  general  sclerotic  changes  in  all 
organs. 

Autopsy  No.  21 18.  Black,  age  30.  Clinical  diag- 
nosis: Chronic  myocarditis;  arteriosclerosis;  fimc- 
tional  murmur;  tuberculosis  of  lungs;  chronic  diffuse 
nephritis.  Position  of  tumor:  One  subperitoneal. 
Size  of  tumor:  t)4  z  5  cm.  Heart  condition: 
Weight,  250  gms.  Muscle  fiabby,  normal  otherwise. 
Associated  pathological  findings:  Chronic  paren- 
chymatous nephritis;  congestion  of  lungs. 


Autopsy  No.  2125.  Black,  age  21.  Clinical 
diagnosis:  Puerperal  sepsis.  Position  of  tumor: 
Few  subperitoneal.  Size  of  tumor:  Pea  to  marble. 
Heart  condition:  Weight,  260  gms.  Cloudy  swell- 
ing of  myocardium;  subendocardial  hemorrhage. 
Associated  pathological  findings:  Pelvic  peritonitis. 

Autopsy  No.  2132.  Black,  age  51.  Clinical 
diagnosis:  Ovarian  C3rst;  ascites;  myocarditis. 
Position  of  tumor:  Four  subperitoneal.  Size  of 
tumor:  Largest  3  cm.  Heart  condition:  Weight, 
600  gnis.  H3rpertroph^;  dilatation;  chronic  mitral 
and  tricuspid  valvulitis.  Associated  pathological 
findings:  Cirrhosis  of  liver;  ovarian  cyst;  acute 
pyosalpinx;  passive  congestion  of  kidneys. 

Autopsy  No.  2160.  Black,  age  65.  Clinical 
diagnosis:  Chronic  nephritis;  mitral  and  aortic 
disease.  Position  of  tumor:  One  interstitial.  Size 
of  tumor:  }^  cm.  Heart  condition:  Weight,  470 
gms.  Hypertrophy  and  dilatation;  chronic  mitral 
and  aortic  disease;  chronic  endocarditis.  Associated 
pathological  findings:  chronic  diffuse  nephritis. 

Autopsy  No.  2183.  White,  age  55.  Clinical  diag- 
nosis: f Aortic  disease;  arteriosclerosis;  tubercular 
peritonitis.  Position  of  tumor:  Multiple  small 
nodules;  calcareous.  Size  of  tumor:  Largest  s}4 
cm.  Heart  condition:  Weight,  480  gms.  Hyper- 
trophy of  left  ventricle;  dilated  left  auricle;  chronic 
mitral  valvulitis.  Associated  pathological  findings: 
General  arteriosclerosis;  tubercular  peritonitis. 

Autopsy  No.  2186.  Black,  age  46.  Clinical 
diagnosis:  Uraemia;  mitral  disease;  clonic  diffuse 
nephritis.  Position  of  tumor:  C3rstic  fibroid.  Size 
of  tumor:  Weight,  1215  gms.  Heart  condition: 
425  gms.  Hypertrophy;  calcified  mitral  valve 
atheroma  of  aorta.  Associated  pathological  find- 
ings: Chronic  interstitial  and  parendiymatous 
nephritis;  cerebral  haemorrhage. 

Autopsy  No.  2220.  White,  age  44.  Clinical 
diagnosis:  Pneumonia.  Position  of  ttmior:  Mul- 
tiple. Size  of  tumor:  Largest  4  cm.  Heart  con- 
dition: Weight,  (?).  Fat  infiltration  and  cloudy 
swelling  of  myocardium;  sclerosis  of  mitral  and 
aortic  valves.  Associated  pathological  findings: 
General  arteriosclerosis. 

Autopsy  No.  2258.  Black,  age  38.  Clinical 
diagnosis:  Anasarca;  nephritis;  oedema  of  lungs. 
Position  of  tumor:  Two  subserous  nodules.  Size 
of  tumor:  Small.  Heart  condition:  Weight,  (?}. 
Hypertrophy  and  dilatation;  chronic  endocarditis. 
Associated  pathological  findings:  Chronic  inter- 
stitial nephritis. 

Autopsy  No.  2326.  White,  age  61.  Clinical 
diagnosis:  Sarcoma  of  liver.  Position  of  tumor: 
Subperitoneal.  Size  of  tumor:  5  cm.  Heart  con- 
dition: Weight,  260  gms.  Muscle  pale  and  soft; 
chronic  mitral  valvulitis.  Associated  pathological 
findings:  Primary  cancer  of  gall-bladder;  gall-stones; 
small  white  kidneys. 

Autopsy  No.  2334.  White,  age  66.  Clinical 
diagnosis:  Hemiplegia;  pneumonia;  myocarditis. 
Position  of  tumor:  Many  small  interstitial.  Size 
of  tumor:  Small.    Heart  condition:    Weight,  235 
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gms.  Acute  pericarditis;  sclerosis  of  mitral  and 
aortic  valves  coronarv  vessels.  Associated  path- 
ological findings:  Chronic  interstitial  nephritis; 
cranium  not  opened. 

Autopsy  No.  2346.  White,  age  60.  Clinical 
diagnosis:  Hemiplegia;  myocarditis;  chronic  val- 
vulitis. Position  of  tumor:  One  subperitoneal. 
Size  of  tumor:  i  cm.  Heart  condition:  Weight,  565 
gms.  Hypertrophy  and  dilatation;  sclerosis  of 
mitral  valve.  Associated  pathological  findings: 
Chronic  interstitial  nephritis. 

Autopsy  No.  2349.  White,  age  67.  Clinical 
diagnosis:  Hemiplegia;  valvulitis;  dilatation;  pneu- 
monia. Position  of  tumor:  One  subperitoneal 
polyp.  Size  of  tumor:  f^  in.  Heart  condition: 
Weight,  415  gms.  Hypertrophy;  brown  atrophy. 
Associated  pathological  findings:  Chronic  inter- 
stitial nephritis. 

Autopsy  No.  2350.  White,  age  67.  Clinical 
diagnosis:  Paralysis  agitans.  Position  of  timior: 
Many  subperitoneal  nodules.  Size  of  tumor:  Small. 
Heart  condition:  Weight,  325  gms.  Muscle  nor- 
mal ;  atheroma  of  all  valves,  ^sodated  pathological 
findings:  General  arteriosclerosis. 

Autopsy  No.  2374.  White,  age  56.  Clinical 
diagnosis:  Diplegia.  Position  of  tumor:  Many 
subperitoneal  nodules.  Size  of  tumor:  Pea  to 
valnut.  Heart  condition:  Weight,  300  gms. 
NormaL 

Autopsy  No.  2390.  White,  age  78.  Clinical 
diagnosis:  Pneumonia;  arthritis  deformans.  Posi- 
tion of  tumor:  One  submucous  calcified.  Size  of 
tumor:  4  cm.  Heart  condition:  Weight,  400  gms. 
Sclerosis  of  valves. 

Autopsy  No.  2394.  Black,  age  29.  Clinical 
diagnosis:  Mitral  and  aortic  disease;  nephritis. 
Position  of  tumor:  Two  interstitial.  Size  of  tumor: 
Pea.  Heart  condition:  Weight,  500  gms.  H3rper- 
ttophy  and  dilatation;  fatty  degeneration  of  muscle; 
chronic  mitral  and  aortic  valvulitis.  Associated 
pathological  findings:  Cyanotic  induration  of  kid- 
neys. 

Autopsy  No.  2399.  White,  age  63.  Clinical 
diagnosis:  Pneumonia.  Position  of  tumor:  -Several 
subperitoneal.  Size  of  tumor:  i  to  4  cm.  Heart 
condition:  Weight,  265  gms.  Cloudy  swelling  of 
myocardium;  sclerosis  of  mitral  and  aortic  valves. 
Associated  pathological  findings:  Chronic  inter- 
stitial nephritis. 

Autopsy  No.  2401.  White,  age  65.  Clinical 
diagnosis:  Cerebral  thromboses.  Position  of  tumor: 
Several  interstitial  calcified.  Size  of  tumor:  Pea 
to  marble.  Heart  condition:  Weight,  320  gms. 
Fatty  degeneration;  sclerosis  of  mitral  and  aortic 
valves.  Associated  pathological  findings:  Syphilitic 
arteriosclerosis. 

Autopsy  No.  2418.  Black,  age  42.  Clinical 
diagnosis:  Paresis.  Position  of  tumor:  One  sub- 
peritoneal. Size  of  tumor:  2  cm.  Heart  condition: 
Weight,  260  gms.    Normal. 

Autopsy  No.  2494.  Black,  age  50.  Clinical 
diagnosis:    Myocarditis.    Position  of  tumor:   Two 


subperitoneal.  Size  of  tumor:  i  cm.  Heart  con- 
dition: Weight,  300  gms.  Fatty  with  moderate 
fibrosis;  dilatation  of  left  ventricle;  chronic  mitral 
and  aortic  valvulitis.  Associated  pathological 
findings:  Chronic  interstitial  nephritis. 

Autopsy  No.  2527.  Black,  age  45.  Clinical 
diagnosis:  Uterine  fibroid;  acute  dilatation  of  heart; 
diffuse  nephritis;  sent  to  hospital  as  case  of  eclamp- 
sia. Position  of  tumor:  Multiple  tumors.  Size  of 
tumor:  Large.  Heart  condition:  Weight,  510  gms. 
Chronic  interstitial  myocarditis;  dilatation  left 
ventricle;  chronic  aortitis.  Associated  pathological 
findings:  Chronic  interstitial  nephritis;  oedema  of 
both  lungs.  Died  day  of  admission  to  hospital  of 
uraemia.  No  operation. 

Autopsy  No.  2549.  Black,  age  26.  Clinical 
diagnosis:  Parenchymatous  nephritis;  myocarditis; 
acute  dilatation;  anasarca.  Position  of  tumor:  One 
submucous.  Size  of  tumor:  3  cm.  Heart  condition: 
Weight,  440  gms.  Dilated  right  auricle.  Associated 
pathological  findings:  Atrophic  cirrhosis  of  liver; 
chronic  interstitial  nephritis;  general  oedema. 

Autopsy  No..  2557.  White,  age  84.  Clinical 
diagnosis:  Cancer  of  stomach.  Position  of  tumor: 
Four  interstitial;  uterus  atrophied.  Size  of  tumor: 
2>^cm.  Heart  condition:  Weight,  275  gms.  Brown 
atrophy ;  general  sclerotic  changes.  Associated  path- 
ological findings:  General  arteriosclerosis;  no  cancer. 

Autopsy  No.  2581.  White,  age  65.  Clinical 
diagnosis:  Acute  myocarditis.  Position  of  timior: 
One  interstitial  nodule.  Size  of  tumor:  Small. 
Heart  condition:  Weight,  745  gms.  H3rpertrophy 
and  dilatation.  Associated  pathological  findings: 
Chronic  interstitial  nephritis;  atrophic  cirrhosis  of 
liver;  gall-stones. 

Autopsy  No.  2590.  Black,  age  40.  Clinical 
diagnosis:  Myocarditis;  aortic  disease;  diffuse 
nephritis.  Position  of  tumor:  Multiple.  Size  of 
tumor:  (?).  Heart  condition:  Weight,  475  gms. 
Acute  endocarditis  superimposed  on  chronic  pro- 
cess; atheroma  of  aorta.  Associated  pathological 
findings:  Diffuse  nephritis. 

Autopsy  No.  2591.  Black,  age  63.  Clinical 
diagnosis:  Hemiplegia;  uraemia;  diffuse  nephritis; 
myocarditis;  arteriosclerosis.  Position  of  tumor: 
Several  interstitial  calcified.  Size  of  tumor:  3  cm. 
Heart  condition:  Weight,  455  gms.  Chronic  adhe- 
sive pericarditis;  hypertrophy  and  dilatation;  mitral 
stenosis;  aortic  endocarditis.  Associated  patho- 
logical findings:  Chronic  diffuse  nephritis;  gall- 
stones. 

Autopsy  No.  2594.  White,  age  32.  Clinical 
diagnosis:  General  carcinomatosis.  Position  of 
tumor:  One  subperitoneal.  Size  of  tumor:  Small. 
Heart  condition:  Weight,  185  gms.  Smaller  than 
normal;  sclerosis  of  coronaries;  chronic  pericarditis; 
sclerotic  mitral  and  aortic  valves.  Associated  path- 
ological findings:  General  carcinomatosis;  chronic 
interstitial  nephritis. 

Autopsy  No.  2597.  Black,  age  55.  Clinical 
diagnosis:  Cardiac  hypertrophy  with  dilatation. 
Position  of  tumor:  One  interstitial.    Size  of  tumor: 
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2  cm.  Heart  condition:  Weight,  (?)  gms.  Hyper- 
trophy; right  auricle  dilated;  sclerosis  of  aortic  and 
mitral  valves.  Associated  pathological  findings: 
Atrophic  cirrhosis  of  liver;  chronic  interstitial 
nephritis. 

Autopsy  No.  2619.  White,  age  (?).  Clinical 
diagnosis:  Uraemia;  hypertrophy  of  heart.  Position 
of  tumor:  One  interstitial.  Size  of  tumor:  2  cm. 
Heart  condition:  Weight,  360  gms.  Muscle  pale, 
not'^rm;  hypertrophy  and  dilatation  of  left  ventricle. 
Associated  pathological  findings:  Chronic  diffuse 
nephritis. 

Autopsy  No.  2627.  Black,  age  59.  Clinical 
diagnosis:  Hemiplegia;  arteriosclerosis.  Position 
of  tumor:  One  subperitoneal.  Size  of  tumor:  Fist. 
Heart  condition:  Weight,  345  gms.  Hypertrophy; 
sclerotic  aortic  and  mitral  valves.  Associated  path- 
ological findings:  Chronic  interstitial  nephritis; 
cerebral  haemorrhage;  general  arteriosclerosis. 

Autopsy  No.  2660.  White,  age  59.  Clinical 
diagnosis:  Cardiac  hypertrophy  and  dilatation; 
mitral  regurgitation.  Position  of  tumor:  Few 
interstitial.  Size  of  tumor:  Small.  Heart  condi- 
tion: Weight,  580  gms.  H3rpertrophy  and  dilata- 
tion; pale  muscle. 

Autopsy  No.  2674.  Black,  age  44.  Clinical 
diagnosis:  Valvular  heart  disease;  chronic  ne- 
phritis; anasarca.  Position  of  tumor:  several  inter- 
stitial and  submucous.  Size  of  tumor:  small. 
Heart  condition:  Weight,  (?)  gms.  Hypertrophy 
and  dilatation;  sclerotic  valves  and  coronary  arter- 
ies. Associated  pathological  findings:  Arteriosclero- 
sis; nutmeg  liver;  cyanotic  induration  of  kidneys. 

Autopsy  No.  2681.  White,  age  38.  CUnical 
diagnosis:  Hemiplegia;  status  epilepticus.  Position 
of  tumor:  Few  interstitial.  Size  of  tumor:  Very 
small.  Heart  condition:  Weight,  (?)  gms.  Chronic 
myocarditis;  sclerotic  aortic  and  mitral  valves. 
Associated  pathological  findings:  Chronic  inter- 
stitial nephritis;  syphilitic  liver. 

Autopsy  No.  2692.  White,  age  57.  Clinical 
diagnosis:  Pneumonia;  myocarditis.  Position  of 
tumor:  One  interstitial.  Size  of  tumor:  Small. 
Heart  condition:  Weight,  356  gms.  Normal; 
sclerosis  of  aorta.  Associated  pathological  findings: 
Pneumonia;  chronic  interstitial  nephritis. 

Autopsy  No.  2697.  Black,  age  55.  Clinical 
diagnosis:  Sarcoma  jof  femur;  myocardial  degen- 
eration. Position  of  tumor:  One  subperitone^, 
calcified.  Size  of  tumor:  Very  large.  Heart  con- 
dition: Weight,  375  gms.  Small  and  firm;  small 
sarcomatous  nodule.  Associated  pathological  find- 
ings: Sarcoma  of  femur. 

Autopsy  No.  2699.  White,  age  79.  Clinical 
diagnosis:  Apoplexy;  pneumonia;  arteriosclerosis. 
Position  of  tumor:  One  subperitoneal  polyp.  Size 
of  tumor:  3x5  cm.  Heart  condition:  Weight,  260 
gms.  Chronic  interstitial  myocarditis;  sclerosis  of 
mitral  and  aortic  valves  and  coronary  arteries. 
Associated  pathological  findings:  General  arterio- 
sclerosis; chronic  interstitial  nephritis;  cerebral 
cedema. 


Autopsy  No.  2749.  White,  age  61.  Clinical 
diagnosis:  Pneumonia;  meningitis;  valvular  disease 
of  heart.  Position  of  tumor:  One  subperitoneal, 
calcified.  Size  of  tumor:  Baseball.  Heart  con- 
dition: Weight,  340  gms.  Dilatation;  chronic 
mitral  and  aortic  sclerosis;  calcareous  coronaries. 
Associated  pathological  findings:  general  arterio- 
sclerosis. 

Autopsy  No.  2753.  Black,  age  58.  Clinical 
diagnosis:  Cerebral  thrombosis;  arteriosclerosis. 
Position  of  tumor:  Several  submucous.  Size  of 
tumor:  Small.  Heart  condition:  Weight,  300  gms. 
Slight  chronic  myocarditis.  Associated  patho- 
logical findings:  Chronic  parenchymatous  nephritis; 
old  cerebral  haemorrhage. 

Autopsy  No.  2760.  Black,  age  61.  Clinical 
diagnosis:  Meningo-myelitis.  Position  of  tumor:  One 
interstitial.  Size  of  tumor:  Small.  Heart  condition: 
Weight,  205  gms.  Sclerosis  of  valves  and  coronary 
arteries;  syphilitic  aortitis.  Associated  pathologicid 
findings:  Chronic  interstitial  nephritis. 

Autopsy  No.  2766.  Black,  age  50.  Clinical 
diagnosis:  Tubercular  meningitis.  Position  of 
tumor:  Few.  Size  of  tumor:  Small.  Heart  con- 
dition: Weight,  450  gms.  Cloudy  swelling;  mitral 
sclerosis.  Associated  pathological  findings:  General 
arteriosclerosis;  chronic  interstitial  nephritis;  diffuse 
meningeal  haemorrhage. 

Autopsy  No.  2768.  White,  age  53.  Clinical 
diagnosis:  Diabetes  mellitus.  Position  of  tumor: 
One  submucous.  Size  of  tumor:  Lemon.  Heart 
condition:  Weight,  310  gms.  Brown  atrophy; 
chronic  myocarditis;  slight  mitral,  aortic  and 
coronary  sclerosis.  Associated  pathological  find- 
ings: (?) 

Autopsy  No.  2773.  Black,  age  53.  Clinical 
diagnosis:  Tuberciilosis  of  lungs;  pelvic  tumor. 
Position  of  tumor:  Multiple;  calcified.  Size  of 
tumor:  Largest,  Two  fists.  Heart  condition: 
Weight,  370  gms.  Chronic  myocarditis;  fatty 
myocardium;  sclerosis  of  mitral  and  aortic  valves, 
and  aorta  and  coronaries.  Associated  pathological 
findings:  (Edema  of  lungs;  chronic  interstitial  ne- 
phritis. 

Autopsy  No.  2780.  Black,  age  30.  Clinical 
diagnosis:  Haemophilia;  valvulitis.  Position  of  tumor: 
Few  interstitial  nodules.  Size  of  tumor:  Small. 
Heart  condition:  Weight,  350  gms.  Chronic 
fibroid;  myocarditis.  Associated  pathological  find- 
ings: Hypernephroma  of  left  kidney. 

Autopsy  No.  2781.  White,  age  52.  Clinical 
diagnosis:  Cancer  of  liver;  tuberculosis  of  lungs. 
Position  of  tumor:  One  subperitoneal.  Size  of 
tumor:  i  cm.  Heart  condition:  Weight,  220  gms. 
Fatty  degeneration.  Associated  pathological  find- 
ings: Healed  tuberculosis  of  lungs;  cancer  of  gall- 
bladder. 

Autopsy  No.  2818.  Black,  age  53.  Clinical 
diagnosb:  Cardiac  dilatation;  myocarditis.  Posi- 
tion of  tumor:  Multiple.  Size  of  tmnor:  Largest, 
20x17  cm.  Heart  condition:  Weight,  230  gms. 
Valves  normal;  slight  sclerosis  of  coronaries;  myo- 
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cardium  pale  and  flabby.  Associated  pathological 
findings:  Mixed  tumor  of  carotid  with  metastases 
to  liver;  chronic  passive  congestion  of  kidneys. 

Autopsy  No.  2826.  White,  age  49.  Clinical 
dia^osis:  Mitral  and  tricuspid  regurgitation. 
Position  of  tumor:  Two  nodules.  Size  of  tumor: 
Pea  and  acorn.  Heart  condition:  Weight,  460  gms. 
Chronic  pericarditis;  hypertrophy;  chronic  mitral 
and  aortic  sclerosis.  Associated  pathological  find- 
ings:  Chronic  parenchymatous  nephritis. 

Autopsy  No.  2856.  White,  age  74.  Clinical 
diagnosis:  Myocardial  degeneration,  arteriosclerosis. 
Position  of  tumor:  Two  subperitoneal.  Size  of 
tumor:  Small.  Heart  condition:  Weight,  410  gms. 
Dilatation  of  right  heart.  Associated  pathological 
findings:  General  arteriosclerosis. 

Autopsy  No.  2858.  White,  age  67.  Clinical 
diagnosis:  Senile  dementia;  pneumonia.  Position 
of  tumor:  One  nodule.  Size  of  tumor:  3  cm.  Heart 
condition:  Weight,  360  gms.  Cloudy  swelling. 
Associated  pathological  findings:  General  arterio- 
sclerosis. 

Autopsy  No.  2860.  Black,  age  38.  Clinical 
diagnosis:  Myocarditis;  mitral  regurgitation;  chron- 
ic parenchymatous  nephritis.  Position  of  tumor: 
Two  subperitoneal  calcified.  Size  of  tumor:  8  cm. 
Heart  condition:  Weight,  500  gms.  Hypertrophy 
and  dilatation;  chronic  aortic  endocarditis.  Asso- 
ciated pathological  findings:  Cirrhosis  of  liver; 
chronic  parenchymatous  nephritis. 

Autopsy  No.  2869.  White,  age  48.  Clinical 
diagnosis:  Status  epilepticus.  Position  of  tumor: 
One  submucous  polyp.  Size  of  tumor:  3>^  cm. 
Heart  condition:  Weight,  480  gms.  Chronic 
endocarditis;  hypertrophy;  atheroma  of  aorta. 
Associated  pathological  findings:  Chronic  diffuse 
nephritis;  tuberculosis  of  lungs. 

TABLE  n 

SHOWING  VASIOUS  HEAKT  LESIONS  FOUND  ON 

POST-MORTEM  EXAMINATION 

Other 
Fibroids,  Conditions, 
100  cases    100  cases 

Nonnal  hearts 12  18 

Sderotic  mitral  valves 57  44 

Sclerotic  aortic  valves 45  45 

Sclerotic  tricuspid  valves 9  3 

Sderotic  pulmonic  valves 2 

Chronic  pericarditis 8  2 

Chronic  myocarditis 15  14 

Chronic  endocarditis 2  2 

Epicardial  plaques 5  6 

Sclerosis  of  coronaries 14  7 

Atheroma  of  aorta 2  19 

Hypertrophy 34  29 

Dilatation 9  21 

Fatty  heart 14  18 

Brown  atrophy 7  3 

Cloudy  swelling 2 

Aneurism i  5 

Atrophy 2 

Acute  endocarditis i 

Acute  pericarditis 2  4 

Acute  aortic  disease i  2 


Acute  mitral  disease z 

Acute  tricuspid  disinse z 

Hydroperica^um 6  z 

Hsmopericardium z 

Pericardial  ecch3rmosi8 i 

Subendocardial  haemorrhage z 

(Edema  of  the  myocardium i 

M3rzoina  of  the  heart i 

Lipomatosis  pericardii 3 

Total  lesions 241  232 

TABLE  ni 
(Age,  from  twenty  to  twenty-nine  years) 

Fibroids.       Other 
a  cases    Conditioos> 

Normal 2 

Acute  endocarditis i 

Sclerosis  of  coronaries z 

Total  lesions 2  2 

1  Multiple  neuritis;  gangrene  of  lung. 

TABLE  IV 
(Age,  from  thirty  to  thirty-nine  years) 

Fibroids,       Other 
13  cases   Conditionsi 

Normal 5  8 

Hypertrophy 4  z 

Dilatation 2 

Chronic  mitral  disease 5  z 

Chrom'c  aortic  disease 2  z 

Sclerosis  of  coronaries 2 

Hydiopericardium 2 

Sderosis  of  tricuspid 2 

Pericardial  ecchymosis i 

Chronic  pericarditis i 

Acutie  pericarditis z 

Chrome  myocarditis 2  2 

Epicardial  plaques z  z 

Chronic  endocarditis z 

Fatty  heart i  z 

Atrophy  of  heart z 

Atheroma  of  aorta z 

Total  lesions 28  8 

^  Cerebral  tumor,  wosalpinz,  tuberculous  meningitis,  miliaiv  tuber 
culosis,  gall-stones,  pulmonary  tuberculosis,  uremia,  cancer  of  breast 
qrphilis,  cancer  of  rectum,  gastric  ulcer,  pneumonia. 

TABLE  V 
(Age,  from  forty  to  forty-nine  jrears) 

Fibroids,       Other 
35  cases   Conditions  > 

Normal 7  5 

Dilatation 3  4 

Hypertrophy 7  5 

Chronic  aortic  disease zz  8 

Chronic  mitral  disease 9  Z3 

Fatty  heart 3  3 

Epicardial  plaques z  z 

Chronic  myocarditis 4  3 

Chronic  pericarditis 1  2 

Chronic  endocarditis z  z 

Sclerosis  of  coronaries z  2 

Cloudy  swelling z 

Aneurism i  2 

Hydropericardium z 

Small  heart i 

Atheroma  of  aorta 4 
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Acute  aortic  disease. . . . 
Acute  tricuspid  disease. 

Brown  atrophy , 

Acute  pericarditis 

Haemopericardium 


Total  lesions 45  53 

i  Cancer  of  pancreas,  chronic  parenchymatous  nephritis,  poknonaxy 
tuberculosis,  acute  nephritis,  apoplexy,  aortic  valvular  disease,  pneu- 
monia, miliary  tuberculosis,  aortic  aneurism,  pelvic  peritonitis,  diabetes, 
acute  pericarditk,  pachsnneningitis,  purpura,  tabes  dorsalis,  cancer  of 
otenis,  erysipelas. 

TABLE  VI 
(Age,  from  fifty  to  fifty-nine  3rear8) 

Fibroids,       Other 
37  cases   Conditions! 

Normal 2 

Hypertrophy xo  8 

Dilatation i  12 

Chronic  mitral  disease 17  9 

Chronic  aortic  disease 14  Z2 

Chronic  tricuspid  disease x  i 

Sclerosis  of  coronaries 4  2 

Epicardial  plaques 2  5 

Chronic  pulmonic  disease z 

Hydropericardium x  i 

Fatty  heart 4  6 

Brown  atrophy 2  2 

Myxoma  of  heart x 

Atheroma  of  aorta x  4 

Chronic  pericarditis 3 

Chronic  myocarditis 3  $ 

GEdema  of  myocardium x 

Acute  pericarditis x 

Aneurism x 


Total  lesions 66 


67 


1  Pemidous  anaemia,  meningomyditis,  chronic  hitentitial  nephritis, 
pneomonia,  myocarditis,  adipoaa  dolorosa,  tabes  doruiis,  aneurism, 
pulmonary  tuberculosis,  unemia,  pachymeningitis,  apoplexy,  cancer  of 
vagina,  valvular  heart  disease,  myxoedema,  septic  cholangdtis. 

TABLE  Vn 

(Age,  from  sixty  to  sixty-nine  years) 

Fibroids,       Other 
17  cases  Conditions^ 

Normal i 

Hypertrophy 6  8 

Dilatation 2  3 

Fatty  heart 5  4 

Chronic  mitral  disease 13  X3 

Chronic  aortic  disease 6  X3 

Chronic  tricuspid  disease 4  x 

Sclerosis  of  coronaries 3  3 

Atheroma  of  aorta x  5 

Chronic  myocarditis 2  3 

Hydropericardium x 

Chrome  pericarditis 3  2 

Brown  atrophy 3 

Qoudy  swelling x 

^{cardial  plaques i 

Chronic  endocarditis x 

Lipomatosis  pericardii 3 

Acute  mitral  disease i 

Acute  aortic  disease x 

Total  lesions 49  62 

>  Chronic  interstitial  nephritis,  fractured  thigh,  cancer  of  vagnia, 
emphjraema  of  lungs,  cancer  of  stomach,  pneumonia,  apopleiy,  gdi- 
stones,  senile  dementia,  rheumatism,  valvular  heart  disease,  abscess  off 
kidney.  • 


TABLE  Vra 
(Age,  from  seventy  to  seventy-nine  yeazs) 

Fibroids,       Other 
Z4  cases  Conditfaps' 

Hypertrophy 7  7 

Dilatation x  2 

Chronic  mitral  disease la  8 

Chronic  aortic  dis^ise xx  10 

Chronic  tricuspid  disease 2 

Chronic  pulmonic  disease x 

Sderosb  of  coronaries 3 

Acute  aortic  disease x 

Epicardial  plaques x 

Chronic  myocajxlitis 4  x 

Chronic  pericarditis i 

Fatty  heart x  4 

Brown  atrophy 2 

Hydropericardium ^ x 

Atheroma  of  aorta 4 

Aneurism  of  aorta 2 

Subendocardial  haunorrhage x 

Total  lesions 48  39 

^  Pneumonia,  chronic  parenchymatous  nephritis,  cancer  of  stomach, 
senility,  pulmonary  tuberculosis,  urannia,  aneurism  of  a(»ta,  ahaceas  01 
kidney,  chronic  interstitial  nephritis. 

TABLE  DC 
(Age,  eighty  years  and  over) 

Fibroids, 
z  case     Pneumonia 

Chronic  aortic  disease x  i 

Sclerosis  of  coronaries x 

Chronic  tricuspid  disease x 

Atheroma  of  aorta x 

Total  lesions 2  3 


TABLE  X 
(Age,  twenty  to  thirty-nine  years) 


Fibroids, 
aS 


Normal 

Hypertrophy 

Dilatation 

Chronic  mitral  disease . 
Chronic  aortic  disease. 
Sclerosis  of  coronaries. 
Sclerosis  of  tricuspid. . 
Hydropericardium. . . . 
Pericardial  ecchymosis , 
Chronic  pericatditb. 


9 
8 

4 

9 
6 

6 

3 
3 

X 
X 


Other 
Cooditioos^ 

XO 

2 
X 

4 
4 

X 


Acute  pericarditis 2 

Chrome  myocarditis 

Epicardial  plaques 

Chronic  endocaixlitis 

Fatty  heart 

Atrophy  of  heart 

Atheroma  of  aorta 

Cloudy  swelling 

Subendocardial  haemorrhage 

Lipomatosis  pericardii 

Acute  endocarditis 


6 

4 
3 

X 
X 

3 


Total  lesions 6x 


8 

I 

X 

5 

•  • 

3 

X 
X 
X 

3a 


1  Miliary  tuberculosis,  gall-stones,  cancer  of  breast,  caaoer  of  rectum, 
gastric  ulcer,  cerebral  tumor,  tuberculoas  meningnk,  ovarian  grst« 
pulmonary  tuberculosis,  cancer  of  liver,  syphilis,  nmaiia,  pneomontn, 
pyosalpinx,  multiple  neuritis,  gangrene  of  lung. 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


A    STUDY    OF   THE    COMPARATIVE    VALUE    OF    FUNCTIONAL    TESTS 

IN  THE   SURGICAL   DISEASES  OF  THE  KIDNEY   SECONDARY 

TO   OBSTRUCTION   IN   THE  LOWER  URINARY   TRACT 

By  L.  G.  ROWNTREE,  M.  D.,  J.  T.  GERAGHTY,  M.  D.,  and  E.  K.  MARSHALL,  Jr.,  M.  D.,*  Baltimore, 

Maryland 


IN  our  preAdous  commtmications*  on  the 
subject  of  renal  function  attention  has 
been  called  to  the  value  of  phthalein  in 
affording  an  index  to  the  renal  functional 
capacity  in  the  changes  resulting  from  ob- 
struction in  the  lower  urinary  tract.  It  was 
pointed  out  that  such  patients  are  frequently 
the  subject  of  hydronephrosis,  pyelonephritis, 
pyonephrosis,  pressure  atrophy,  and  resulting 
changes  in  functional  activity,  and  that  the 
urine  output,  urea,  and  total  solids  might  be 
practically  normal  and  yet  the  patient  be  on 
the  verge  of  renal  failure  which  would  surely 
be  precipitated  by  any  radical  surgical  inter- 
ference. The  phthalein  was  shown  to  be  of 
value  in  all  these  cases  and  to  allow  of  differ- 
entiation between  those  cases  with  severe 
renal  damage  and  those  in  which  the  renal 
involvement  was  slight..  It  was  further 
shown  that  the  marked  improvement  of  the 
renal  condition  and  oj)erative  risk  which  fol- 
lowed the  adoption  of  Young's  preliminary 
treatment  (constant  catheter  and  forcing  of 
water)  was  the  result  to  a  large  extent  of  the 
improvement  of  the  renal  functional  capacity. 
It  was  claimed  that  the  test  made  it  possible 
to  determine  the  cases  suitable  or  unsuit- 
able for  operation  and  also  to  determine  in 
any  given  case  the  most  propitious  time  for 
surgical  intervention. 

In  this  study  a  number  of  tests  have  been 
utilized  in  order  to  determine  if  any  individual 
test  or  any  combination  of  tests  furnishes  in- 
formation other  than  that  derived  from  the 
use  of  phthalein.  The  number  of  functional 
tests  has  increased  to  such  an  extent  that  it 
is  essential  to  determine  which  can  be  dis- 
carded without  loss.  Only  through  familiarity 
with  the  reliability,  value,  limitations,  pecul- 
iarities, and  the  significance  of  the  findings  of 
each  test  in  the  various  types  of  disease  is  the 

*  Rowntree  and  Gcraghty:   J.  Phar.  &  Exp.  Thcrap.,  1910,  i,  579; 
Arch.  Internal  Med.,  19x2,  ix,  284. 

>From  the  Pharmacological  and  Physiological  Chemical  Laboratories  of  the  Johns  Hopkins  University  and  the  Genito-Urinary  Qmic  of  the  Johns 

Hopkins  Hospital. 


most  profitable  selection  of  tests  made  pos- 
sible. 

Renal  fimctional  capacity  is  usually  ascer- 
tained in  one  of  two  ways:  (i)  Tests  of  excre- 
tory capacity  through  the  quantitative  deter- 
minations of  the  secretion  of  various  sub- 
stances in  the  urine, —  dyes,  methylene  blue, 
indigo-carmin, rosaniline, and  phthalein;  other 
chemicals,  potassium  iodide,  lactose,  salicy- 
lates, sodium  chloride,  urea,  sugar  following 
phloridzin,  and  the  enzyme,  diastase.  (2) 
Tests  of  retention  through  the  determination 
of  the  concentration  of  certain  substances  in 
the  blood,  ions  —  through  electrical  con- 
ductivity, molecules  and  ions  —  through 
cryoscopy,  and  urea,  total  incoagulable  nitro- 
gen and  cholesterin.  Choice  has  been  made  of 
what  has  appeared  to  be  the  most  important 
representatives  of  these  groups;  viz.,  of  the 
first,  phthalein,  lactose,  diastase,  and  urea; 
of  the  second,  cryoscopy  and  blood  urea. 

THE  TESTS  EMPLOYED  AND  THEIR  TECHNIQUE 

1.  The  phthalein  was  used  according  to  the 
usual  technique. 

2.  Lactose  was  employed  according  to 
Schlayer's  technique:'  2.5  gms.  of  lactose  are 
dissolved  in  25  ccm.  of  freshly  distilled  water, 
placed  in  a  50  ccm.  Erlenmeyer  flask  stoppered 
with  cotton.  This  is  pasteurized  for  4  hours 
on  four  successive  days  between  7S°-8o°  C, 
and  is  injected  intravenously,  the  number  of 
hours  necessary  for  excretion  being  deter- 
mined. Nylander's  and  Fehling's  tests  were 
used  to  demonstrate  the  presence  or  absence 
of  sugar.  No  quantitative  polarimetric  de- 
terminations which  are  advised  by  Schlayer 
were  utilized,  since  only  in  a  small  proportion 
of  cases  did  glycosuria  occur. 

3.  Diastase,  Diastase  was  introduced  into 
functional  renal  work  by  Wohlgemuth  *  for 

•  Schlayer  and  Takayasu:    Deutsche  Arch.  f.  kiin.  Med. 

*  Wohlgemuth:    Ztschr.  f.  Urol.,  xgii,  v,  8oi. 
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determining  the  relative  functional  capacity 
of  the  two  kidneys.  A  modification  of  this 
method  was  devised  by  us  to  make  the  test 
adaptable  for  determining  total  renal  func- 
tional capacity.  The  technique  which  we 
employed  was  elaborated  in  conjunction  with 
Dr.  Thomas  R.  Brown/  who  has  demonstrat- 
ed with  it  that  the  total  daily  output  in  mine 
is  fairly  constant.  The  technique  employed 
was  as  follows:  One-fifth  of  the  twenty-four 
hour  urine  collected  under  toluol  was  neu- 
tralized and  diluted  to  i  L.  By  means  of  a 
graduated  2  ccm.  pipette,  decreasing  amounts 
of  urine  were  placed  in  a  series  of  twelve 
tubes  (arranged  in  a  rack)  as  follows:  1.8, 1.6, 
1.4,  1.2,  I,  0.8, 0.6, 0.4  ccm.  Ten  ccm.  of  the 
diluted  urine  was  further  diluted  to  20  ccm. 
and  of  this  decreasing  amoimts  placed  in  the 
remaining  tubes  of  the  series  as  follows:  0.4, 
0.2,  0.1,  0.05  ccm.  To  each  tube  was  added 
sufficient  i  per  cent  NaCl  solution  to  bring 
the  total  voliune  in  each  tube  to  2  ccm.  Two 
ccm.  of  a  0.1  per  cent  freshly  prepared  soluble 
starch  solution  was  added  to  each  tube. 
The  rack  with  the  tubes  was  placed  in  a 
water-bath  at  38°  C.  for  a  half-hour,  then 
transferred  to  cold  water  for  3  minutes. 
Sufficient  1/50  N  iodine  solution  was  added 
drop  by  drop  in  amounts  sufficient  to  elicit  a 
permanent  color.  The  occurrence  of  blue  or 
violet  shows  incomplete  digestion,  while  the 
last  tube  without  the  violet  color  indicates  the 
diastatic  activity  of  the  urine  and  from  it 
is  calculated.  The  diastatic  activity  is  ex- 
pressed by  d  I?  which  represents  the  number 
of  ccm.  of  0.1  per  cent  starch  solution  capable 
of  being  digested  at  38®  C.  in  30  minutes  by  i 
ccm.  of  the  urine  as  originally  diluted. 

The  urea  content  of  the  twenty-four  hour 
specimens  of  urine  was  determined  by  the 
Doremus  and  the  Marshall '  methods,  the 
results  of  each  being  given. 

The  principle  of  Marshall's  method  con- 
sists in  the  conversion  of  the  urea  into  am- 
monium carbonate  by  means  of  an  enzyme, 
urease,  present  in  an  extract  of  the  soy  bean, 
and  the  titration  with  standard  hydrochloric 
add  and  methyl  orange.  "  Two  5  ccm.  portions 
of  urine  are  measured  into  flasks  of  200-300 

1  To  appear  Bhertljr. 

>Mazih«Il:  J.  BM.  Chem.,  zqzs,  >!▼,  tfis* 


ccm.  capacity  and  diluted  with  distilled  water 
toabout  100-125  ccm.  Two  ccm.  of  the  enzyme 
solution  are  added  to  one  flask,  a  few  drops  of 
toluol  to  each  and  the  solutions  allowed  to 
remain,  well  stoppered,  at  room  temperature 
over  night.  The  fluid  in  each  flask  is  titrated 
with  o.i  NHCl  and  methyl  orange.  The 
amount  of  hydrochloric  add  required  for 
neutralization  of  the  contents  of  the  flask 
containing  the  urine  and  enzyme  solution  less 
the  amount  required  for  neutralization  of 
5  ccm.  urine  alone  and  2  ccm.  enzyme  solution 
alone  corresponds  to  the  urea  originally  pres- 
ent in  the  urine.  This  value  multiplied  by  0.6 
gives  the  number  of  grams  of  urea  per  liter  of 
urine. 

The  freezing  point  of  serum  was  made  in 
the  ordinary  way,  utilizing  the  Beckmann  ap- 
paratus, 25  to  50  ccm.  of  blood  usually 
being  taken  from  the  patient. 

The  blood  urea  was  determined  according 
to  Marshall's  method*  which  is  as  follows: 
Two  equal  portions  of  the  serum  (3  ccm.  or  5 
ccm.)  are  measured  into  two  small  test  tubes,  i 
ccm.  of  the  enzyme  solution  added  to  one,  toluol 
to  each,  and  the  tubes  allowed  to  remain  over 
night.  The  contents  of  each  tube  are  washed 
into  tall  cylinders,  alcohol  and  sodium  car- 
bonate added,  and  the  ammonia  removed  by 
means  of  a  strong  air  current.  The  ammonia 
is  collected  in  flasks  containing  25  ccm.  N/50 
hydrochloric  add.  When  all  the  ammonia 
has  been  driven  over,  the  excess  of  add  in  the 
flasks  is  titrated  with  N/50  sodium  hydroxide 
and  sodium  alizarin  sulphonate.  The  amount 
of  hydrochloric  add  required  to  neutralize 
the  ammonia  from  the  serum  and  enzyme  so- 
lution less  the  amount  required  for  tho  am- 
monia from  the  serum  alone  represents  the 
urea  present  in  the  amoimt  of  serum  taken. 

THE  RESULTS   OBTAINED 

In  the  following  table  are  presented  data 
relating  to  43  cases,  in  the  majority  of  which 
a  combination  of  all  of  the  tests  mentioned 
has  been  utilized.  The  cases  for  the  most 
part  exhibited  varying  degrees  of  luinary 
obstruction. 

Oin:  earlier  views  in  regard  to  the  value  of 
the  phthalein  test  in  this  type  of  case  reqiiire 

>  To  appear  in  an  eariy  number  of  Journal  Bidogkal  Chemistxy. 
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no  revision.  As  an  Index  of  the  total  renal 
function  it  has  proven  uniformly  accurate  and 
reliable. 

The  lactose  test  has  been  employed  in  22 
cases.  In  all  of  the  earlier  cases  the  urine 
was  collected  for  4  hours  and  each  2  hours 
thereafter  up  to  1 2  hours  following  Schlayer's 
technique.  In  only  two  cases,  Nos.  8  and  35, 
was  a  positive  test  for  sugar  obtained,  la 
No.  6,  a  case  of  tabes,  with  200  ccm.  residual 
urine,  the  phthalein  showed  practically  a 
normal  renal  function,  while  cUnical  findings 
showed  no  evidence  of  renal  disease.  How- 
ever, no  lactose  was  obtained  in  this  case. 
In  Case  10,  with  hypertrophied  prostate  and 
normal  renal  function  as  indicated  by  phtha- 
lein, no  lactose  was  excreted.  This  patient 
was  in  good  clinical  condition,  and  successful 
prostatectomy  was  performed.  In  four  later 
cases  in  which  following  the  lactose  injection 
the  urine  was  collected  at  hourly  intervals,  a 
trace  of  lactose  was  obtained  in  some  of  the 
periods.  The  renal  function  in  these  cases 
was  more  impaired  than  in  many  of  the 
earlier  ones  in  which  the  first  collection  was 
for  4  hours.  It  is  not  improbable  that  if  the 
urine  had  been  collected  at  hourly  intervals  in 
these  earlier  cases,  a  positive  test  might  have 
been  obtained  in  some  of  the  hourly  specimens 
in  many  of  the  cases  which  showed  a  negative 
finding  with  the  technique  employed.  In  two 
of  the  four  cases  mentioned  above  the  excre- 
tion was  complete  within  4  hours.  One  of 
these,  however,  had  a  severe  grade  of  renal 
involvement. 

The  majority  of  the  patients  in  this  group 
were  on  forced  water  and  excreted  large 
quantities  of  urine.  Marked  dilution  result- 
ing from  this  polyuria  may  help  to  explain  the 
failure  to  detect  lactose  where  traces  only 
were  excreted.  The  failure  on  the  part  of 
lactose  to  appear  in  the  urine  is  in  keeping 
with  our  earlier  experiences  with  phloridzin  in 
this  type  of  renal  disease.  Phloridzin  was 
used  in  eight  patients  suffering  from  renal 
changes  secondary  to  prostate  hypertrophy 
but  in  not  a  single  instance  was  sugar  re- 
covered. Further  observations  were  there- 
fore not  made. 

The  lactose  test  in  this  type  of  case  has 
proven  of  but  little  value  from  a  diagnostic 
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standpoint,  and  of  no  value  in  relation  to 
prognosis. 

Twenty-seven  diastase  estimations  were 
made  in  24  cases.  We  have  considered  the 
normal  diastatic  activity  of  the  diluted  urine 
as  ci^  =  s.o. 

In  some  cases  with  severe  renal  damage,  the 
diastase  content  was  normal.  A  striking 
example  of  this  is  Case  5,  in  which  the 
phthalein  and  the  clinical  condition  indicated 
severe  renal  impairment.  The  diastase  value 
was  d^=io.  This  patient  died  of  haemor- 
rhage following  prostatectomy,  and  at  au- 
topsy a  well  marked  chronic  diGfuse  nephritis 
with  chronic  bilateral  pyelonephritis  and  a 
moderate  grade  of  hydronephrosis  was  dis- 
covered. One  kidney  was  one-fourth  the 
size  of  the  other,  the  larger  kidney  weighing 
170  grams.  The  character  of  the  lesions  was 
similar  in  both  kidne)^.  On  the  other  hand, 
in  another  case.  Case  18,  in  slight  hematuria 
with  advanced  double  polycystic  disease  of 
the  kidneys,  with  a  blood  pressure  of  over  200 
mm.,  a  trace  of  phthalein  in  two  hours,  and  a 
freezing  point  of  -.70®,  the  diastase  was  only 
slightly  reduced  being  d^^^.^.  This  pa- 
tient died  a  few  weeks  after  leaving  the 
hospital,  without  the  cause  of  death  being 
ascertained. 

In  Case  33  in  which  the  phthalein  and 
clinical  findings  showed  only  slight  renal  im- 
pairment, the  diastase  was  markedly  de- 
creased, ^§§^=1.7. 

In  the  majority  of  instances  of  disease  a 
decreased  diastatic  activity  is  present,  but  no 
constant  or  definite  relationship  between  the 
diastatic  activity  and  the  true  renal  fimction 
as  shown  by  phthalein  and  clinical  findings 
exists.  Where,  however,  a  complete  absence 
of  diastase  in  the  urine  occurs,  it  apparently 
indicates  a  bad  prognosis.  Two  cases,  Nos. 
7  and  43,  with  severe  renal  impairment  as 
shown  by  excretory  tests  and  the  presence  of 
marked  cumulative  phenomena,  showed  no 
diastase,  and  death  occurred  within  two 
weeks  in  Case  43  and  within  one  month  in  the 
other.  Autopsies  were  obtained  in  each  of 
these  cases  and  revealed  advanced  renal  dis- 
ease. 

Urea  estimations  of  the  twenty-four  hour 
output    were    made    in    twenty-two    cases. 


These  give  information  of  but  little  value. 
Patients  with  very  low  renal  function  and  ad- 
vanced disease  frequently  excrete  larger 
amounts  than  those  in  good  clinical  condition 
and  with  comparatively  good  renal  function. 
When,  however,  there  is  a  persistently  very 
low  urea  elimination,  it  indicates  a  severe 
grade  of  renal  disturbance. 

In  utilizing  the  second  group  of  tests,  viz., 
tests  of  retention,  a  consideration  of  what  is 
to  be  accepted  as  the  normal  limit  seems  ad- 
visable. Although  Folin  and  Denis  ^  accept 
0.28  gm.  urea  per  liter  as  the  normal,  where  no 
dietary  control  is  exercised  in  health  or  in 
many  diseases  without  recognizable  renal 
changes  much  higher  values  are  encountered. 
From  our  observations  it  seems  advisable  to 
place  the  limit  of  normal  at  0.55  for  urea,  and 
0.50  gms.  per  L.  total  incoagulable  N  and 
-.60  for  the  freezing  point.  Evidences  of 
retention  greater  than  this  are  referred  to  as 
cumulative  phenomena. 

Cryoscopy  has  been  employed  in  34  cases, 
43  determinations  having  being  made.  Varia- 
tions from  -0.48  to  -0.71  were  encountered. 
In  every  instance  except  one  a  normal 
phthalein  has  been  associated  with  a  normal 
freezing  point.  In  this  case.  No.  31,  5  was 
-0.61  with  a  phthalein  practically  normal, 
48  per  cent  for  i  hour.  The  urea  was  dose 
to  the  higher  limit  of  normal,  0.47  gm.  per 
liter. 

The  highest  B  (-0.48)  occurred  in  a  man 
who  was  being  continuously  forced  to  drink 
large  quantities  of  water. 

Nine  cases  showed  cumulative  phenomena 
in  that  they  had  a  d  lower  than  -0.60.  Ex- 
cept in  the  case.  No.  31,  already  mentioned", 
renal  function  was  seriously  involved  in  each 
instance,  as  indicated  by  phthalein  and  the 
general  clinical  condition. 

A  decrease  in  phthalein  output  of  serious 
import  may  be  associated  with  a  normal  B, 
In  a  group  of  4  cases,  Nos.  5,  22,  38,  and  43,  a 
trace  or  less  than  10  per  cent  phthalein  was 
excreted  in  2  hours,  but  the  freezing  points 
were  normal.  These  cases  were  all  seriously 
ill  clinically  and  in  the  only  two  cases,  38  and 
43,  in  which  blood  urea  was  determined,  it  was 
found  to  be  abnormally  high,  2.17  and  1.50 

1  FoIin  and  Dents:    J.  Biol.  Chem.,  19x3,  ziv,  99. 
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gms.  per  L.  respectively.  Repetition  of  tests 
5  days  later  showed  in  Case  43  a  5  -0.66  and 
a  urea  2.64  gm.  per  L.  This  patient  died  in 
uraemia,  while  in  the  other  case  operation  was 
refused  and  the  patient  sent  home  on  accoimt 
of  his  poor  general  condition. 

Blood  urea  was  determined  in  12  cases.  In 
every  instance  in  which  the  phthalein  was 
high  the  blood  urea  was  normal.  Abnormal- 
ly high  urea  content  was  encountered  in  four 
instances  only.  Cases  7,  27, 38,  and  43,  in  all  of 
which  the  phthalein  was  low.  In  Cases  38 
and  43,  urea  was  a  better  index  to  the  renal 
condition  than  the  cryoscopy,  which,  as  has 
been  pointed  out,  gave  normal  values.  It 
would  therefore  appear  that  the  urea  may 
afford  indications  of  cumulative  phenomena 
earlier  than  the  cryoscopy. 

In  no  instance  was  a  normal  blood  urea 
associated  with  markedly  decreased  phtha- 
lein. Case  37,  however,  with  27  per  cent 
phthalein  for  2  hours  showed  0.35  gms.  urea 
per  L.,  while  the  5  was  -0.61. 

From  a  consideration  of  these  data  it  ap- 
pears that  our  previous  claims  in  relation  to 
the  value  of  phthalein  were  well  founded. 
The  phthalein  imdoubtedly  affords  the  truest 
index  of  the  functional  capacity  of  the  kidney 
in  this  group  of  cases.  In  no  instance  was 
its  findings  incompatible  with  the  clinical 
condition  and  subsequent  history.  Corrob- 
orative evidence  only  was  adduced  from  the 
employment  of  the  other  tests,  particularly 
valuable  in  this  connection  being  the  presence 


of  cumulative  phenomena.  In  several  in- 
stances, however,  the  tests  of  retention  failed 
to  indicate  the  serious  nature  of  the  renal 
change,  so  that  the  findings  of  these  tests 
can  only  be  considered  of  great  value  when 
marked  retention  is  indicated.  The  almost 
constant  suppression  of  lactose  in  these  cases, 
although  rendering  the  test  useless,  is  an 
interesting  phenomena.  From  the  stand- 
point of  explanation,  this  is  worthy  of 
investigation.  Urinary  diastase  and  urea 
are  of  about  equal  value  and  are  imreliable 
indices  to  renal  functional  capacity  generally, 
but  where  very  low  values  are  persistently  indi- 
cated they  have  some  prognostic  significance. 

Cumulative  phenomena  do  not  occur  in 
the  presence"  of  good  renal  functional  capacity, 
and  consequently  the  tests  are  unnecessary 
where  the  phthalein  is  normal.  They  do  not 
occur  constantly  or  early  in  presence  of  even 
marked  renal  involvement,  and  consequently 
would  prove  misleading  in  a  certain  propor- 
tion of  cases  with  phthalein  not  employed. 
Positive  cumulative  phenomena,  however,  are 
of  the  greatest  prognostic  significance. 

CONCLUSIONS 

To  detect  the  functional  impairment  asso- 
ciated with  the  renal  changes  consequent 
upon  obstruction  in  the  lower  urinary  tract, 
the  phthalein  affords  an  indispensable  index 
to  the  true  renal  condition.  Nothing  beyond 
corroborative  evidence  is  to  be  obtained  from 
the  employment  of  other  functional  tests. 
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SURGERY 

By  Donald  C.  Balfous,  M.  D. 

TUMORS  of  the  intercarotid  paragan- 
glion  have,  as  a  rule,  been  found  ma- 
lignant and  recurrences  following  their 
removal  are  frequent.  Whether  this  be 
due  to  the  fact  that  the  tumors  are  seldom  ope- 
rated on  in  an  early  stage  or  because  of  a  high 
degree  of  primary  maUgnancy  is  not  clear.  In 
the  cases  heretofore  reported  the  tumors  have 
varied  considerably  in  size  and  frequently 
have  been  designated  as  perithelioma  in  type. 
The  diagnosis  is  rarely,  if  ever,  made  before 
operation  and  usually  not  until  pathologic 
examination  reveals  the  histologic  picture. 
The  removal  of  a  tumor  of  this  gland,  be- 
cause of  its  situation  and  malignancy,  often 
entails  somewhat  drastic  measures.  Its  posi- 
tion in  the  carotid  notch  in  certain  cases  ne- 
cessitates ligation  of  one  or  all  of  the  main 
arterial  trunks.  In  the  case  reported  herewith 
removal  of  4  cm.  of  the  internal  jugular  vein 
was  necessary. 

The  patient  operated  on  in  the  Mayo  Clinic  was  a 
woman  34  years  of  age  who  came  for  examination 
because  of  the  distress  incident  to  a  large  degenerat- 
ing adenoma  of  the  thyroid.  The  history  of  the  pa- 
tient was  not  suggestive  except  in  regard  to  the  grad- 
ually increasing  pressure  and  severe  pain  radiating 
through  the  right  shoulder  and  down  the  right  arm. 
The  physical  examination  revealed  an  enlargement 
of  the  thyroid  5  x  6yi  inches,  marked  evidences  of 
obstruction  in  the  deviated  trachea,  and  dys- 
phonia.  Laryngoscopic  examination  demonstrated 
a  paralysis  of  the  ri^t  vocal  cord.  Otherwise  the 
physical  findings  were  inconsequential. 

On  April  5, 19 13,  under  light  ether  anaesthesia,  the 
right  lobe  of  the  thyroid,  which  contained  the 
degenerating  adenoma,  was  removed.  After  com- 
pleting the  removal  of  the  gland  and  ligating  the 
vessels,  further  investigation  revealed  a  separate 
mass  in  the  right  submaxillary  region  about  the  size 
of  a  lemon,  having  the  appearance  of  a  degenerating 
foetal  adenoma.  At  first  this  was  believed  to  be  an 
aberrant  thjnroid,  but  on  attempting  its  removal  it 
was  discovered  to  be  of  an  entirely  diflFerent  char- 
acter, suggesting  the  probability  of  some  malignant 
condition.  The  tumor  was  firmly  adherent  to  all  the 
surrounding  structures  and  apparently  had  been 
crowded  up  into  the  submaxillary  triangle  by  the 


enlarged  thyroid.  After  freeing  it  in  front  and  below 
it  was  found  on  deep  dissection  to  be  intimately 
connected  with  the  deep  vessels.  The  mass  was  dis- 
sected from  the  carotid  vessels,  but  it  had  invaded 
the  internal  jugular  vein  and  it  was  necessary  to  re- 
move about  4  inches  of  this  structure.  This  invasion 
of  the  vein  made  certain  the  malignancy  of  the  tu- 
mor, and  although  the  growth  was  removed  en  masse 
it  seemed  probable  that  more  or  less  rapid  recurrence 
would  take  place.^  The  field  of  operation  was 
swabbed  with  Harrington's  solution  and  a  24-hour 
pack  of  the  same  used  to  inhibit  implantation  of 
malignant  cells.  The  patient's  convalescence  in  the 
hospital  was  uninterrupted;  she  left  on  the  sixth 
day.  During  her  stay  in  town  she  suddenly  devel- 
oped a  hemiplegia,  which  persisted  until  she  left  for 
her  home.  A  recent  report  indicates  the  persistence 
of  the  hemiplegia  and  a  probable  local  recurrence. 

The  after-history  of  patients  in  whom  tu- 
mor of  the  intercarotid  paraganglion  has  been 
removed  is  not  encouraging.  A  cure  without 
permanent  disability  is  rare.  Keen  (i),  who 
first  called  the  attention  of  the  American  pro- 
fession to  the  condition,  states  that  only  7 
patients  of  the  27  cases  collected  by  him 
(including  one  of  his  own)  recovered  without 
complications.  Ordinarily,  if  the  patient  does 
not  succumb  to  recurrence,  some  disability 
which  is  usually  due  to  brain-lesion  occurs. 

ANATOMY,  PHYSIOLOGY,  AND 
PATHOLOGY 

By  Franz  Wildner,  M.  D. 

Anaiomy.  In  1743  Albrecht  von  Haller  (2) 
found  a  nodule  about  the  size  and  shape  of  a 
kernel  of  wheat  at  the  point  of  bifurcation  of 
the  common  carotid  artery.  Anatomic  dissec- 
tion revealed  that  the  Uttle  body  was  inserted 
in  the  fibers  of  the  sympathetic  nerve  plexus 
which  forms  a  dense  meshwork  around  the 
common  carotid  artery  and  its  branches;  it 
may  be  foimd  either  at  the  crotch  of  the  artery 
or  in  its  inmiediate  neighborhood  closely 
adhering  to  the  wall  of  the  vessel.  The  com- 
mon carotid  artery  or  one  of  its  branches  gives 
off  a  small  vessel  supplying  the  arterial  blood. 

^FuiUier  description  of  the  tumor  may  be  found  in  Dr.  Wildner*  ■ 
article. 
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Von  Haller  (2)  based  his  conclusions  on  the 
findings  obtained  by  gross  examination  and 
regarded  it  as  one  of  the  numerous  ganglia 
distributed  into  the  course  of  the  sympathetic 
nervous  system.  He  named  it  "intercarotid 
ganglion,"  thus  classifying  it  as  a  nerve- 
structure. 

In  1862  Luschka  (3)  made  several  hundred 
examinations  with  the  object  of  studying  its 
anatomy.  The  carotid  body  was  found  in 
every  case.  This  author  was  the  first  to  make 
detailed  microscopic  examinations  of  the  tiny 
organ. 

According  to  his  findings,  the  carotid  body 
is  a  globular  or  oval-shaped  structure  measur- 
ing from  S  to  7  rrim.  in  length,  2>^  to  4  nrni.  in 
breadth  and  iK  mm.  in  thickness.  It  is 
found  either  in  the  bifurcation  of  the  common 
carotid  artery  or  on  the  posterior  wall  of  the 
internal  carotid,  so  that  it  is  not  distingxiish- 
able  anteriorly.  For  this  reason  it  has  been 
termed  retrocarotid  body  by  French  writers. 

Its  color  is  a  greyish  red  up  to  a  shade  of 
purple-red,  depending  on  the  amount  of  blood 
filling  the  capillaries.  It  is  fairly  dense,  and 
occasionally  it  may  be  broken  up  into  halves 
with  more  or  less  of  a  connecting  link  between, 
rarely  in  four  or  five  particles  which  are  scat- 
tered over  quite  an  extended  area  and  in  the 
course  of  the  internal  carotid  artery.  In  this 
respect  it  resembles  the  parathyroids,  of 
which  especially  the  upper  one  is  sometimes 
divided  into  two  or  more  units,  with  occasional 
cell-groups  in  the  lateral  lobes  of  the  thyroid 
completely  surrounded  by  thyroid  acini.  A 
homologous  organ  is  present  in  all  mammalian 
animals  at  the  bifurcation  of  the  carotid  or 
in  its  vicinity. 

On  microscopic  examination  Luschka  (3) 
found  cells  with  a  large  protoplasmatic  body 
grouped  into  clusters  and  strands  of  various 
size,  a  large  number  of  thin  capillaries  sur- 
rounding the  cell-clusters,  and  very  nmnerous 
sympathetic  nerve-fibers  with  scant  ganglion 
cells.  The  parenchymatous  cells  were  the 
characterizing  feature  and,  assuming  their 
epithelial  origin,  he  presumed  that  the  anlage 
of  the  carotid  gland  buds  off  from  the  epithe- 
lium of  a  branchial  cleft.  He  regarded  the 
enigmatic  body  as  a  gland  closely  attached  to 
the  cervical  portion  of  the  sympathetic  nerv- 


ous system,  and  applied  to  it  the  term  "inter- 
carotid  gland."  He  placed  it  in  series  with 
the  adrenals,  the  anterior  or  glandular  lobe  of 
the  hypophysis,  and  the  coccygeal  gland. 

The  carotid  gland,  the  anterior  lobe  of  the 
hypophysis,  and  the  coccygeal  gland,  though 
differing  in  minor  details  to  the  extent  of 
establishing  their  individual  independence, 
are  similarly  constructed:  Large  cells  re- 
sembling epithelial  cells  arranged  into  lobules 
of  various  size  and  shape  in  close  anatomic 
relation  with  the  sympathetic  nervous  system. 
The  coccygeal  gland  found  just  in  front  of  the 
apex  of  the  coccygeal  bone  and  associated  with 
the  median  sacral  artery  is  about  2  to  3  mm. 
in  diameter  and  bears  closer  resemblance  to 
the  carotid  than  to  any  of  the  other  glands. 
It  is  a  constant  single  organ.  Not  infrequently 
it  is  represented  by  five  or  six  small  nodules. 
It  contains  a  great  number  of  capillaries  and 
many  fibers  from  the  ganglion  impar  of  the 
sympathetic. 

These  organs  belong  to  ductless  glands, 
blood-vessel  glands  or  glands  with  internal 
secretion,  following  Claude  Bernard  (4),  who 
distinguished  the  external  secretion  of  bile  — 
through  an  efferent  duct  —  from  the  storage 
and  mobilization  of  glycogen  as  internal 
secretion. 

It  is  interesting  to  note  that  thirty  years  be- 
fore the  first  cases  were  reported  by  Marchand 
(s)  and  Paltauf  (6),  Luschka  (3)  expressed 
the  opinion  that  the  vestige  of  the  carotid 
gland  may  give  rise  to  the  growth  of  tumors. 

Arnold  (7)  took  a  view  different  from  that 
of  Luschka  (3).  He  was  impressed  by  the 
large  number  of  capillaries  which  occasionally 
formed  whorl-like  structures  comparable  to 
glomeruli,  and  concluded  that  the  organ  was 
characterized  by  a  network  of  capillaries,  the 
walls  of  which  were  coated  by  large  cells.  To 
him  it  was  a  vascular  structure  which  he 
named  "intercarotid  arterial  glomeruli." 

Waldeyer  (8)  accepted  Arnold's  (7)  view  in 
the  main.  He  regarded  the  large  epithelial- 
like  cells  as  especially  differentiated  cells 
of  the  adventitia  of  the  capillaries  and  there- 
fore as  constituents  of  the  vessel-wall.  He 
made  a  distinction  between  the  endothelium 
of  the  capillaries  and  the  large  perithelia! 
cells  and  introduced  the  term  * 'perithelia! 
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organ"  for  organs  built  on  the  plan  of  the 
carotid  or  coccygeal  gland. 

A  new  era  has  been  opened  by  Schaper's  (9) 
article  on  the  histology  of  the  carotid  gland. 
He  showed  that  many  microscopic  findings 
described  as  the  carotid  gland  were  artefacts 
due  to  autolysis  of  the  very  unstable  proto- 
plasm of  the  cells.  He  emphasized  the  exami- 
nation of  fresh  tissue  and  demonstrated  that 
only  chromic  acid  or  its  salts  were  able  to  fix 
the  cell  structure  in  a  way  reflecting  the 
picture  of  fresh  tissue.  He  pointed  out  that 
the  epithelial-like  cell-groups,  notwithstand- 
ing their  close  relation  to  the  capillaries,  are 
independent  of  them,  the  capillaries  showing 
a  continuous  endothelial  lining  and  the  same 
structure  as  elsewhere  in  the  body. 

Stilling  (10)  agrees  with  Schaper  (9)  as  to 
the  independence  of  the  cells  from  the 
capillaries,  and  he  finds  that  some  of  the  cells 
take  a  brown  tinge  after  fixation  with  bichro- 
mate of  potassium;  the  self-same  cells  are 
found  in  small  corpuscles  attached  to  the 
abdominal  part  of  the  sympathetic,  which  he 
is  inclined  to  class  as  accessory  adrenals.  In 
smnmarizing  he  thus  emphasizes  the  struc- 
tural analogy  of  the  carotid  gland  with  the 
adrenals:  "  I  believe  myself  to  be  able  to  con- 
firm that  the  carotid  gland,  whatever  be  its 
embryonic  origin,  is  neither  a  simple  vascu- 
lar network  nor  a  rudimentary  organ,  but  a 
'blood-vessel  gland'  of  a  structure  analogous 
to  that  of  the  adrenal." 

In  a  very  logical  investigation,  Alfred  Kohn 
(11)  showed  why  so  many  authors,  though 
imraveling  numerous  elements  of  truth, 
failed  to  arrive  at  a  satisfactory  explanation. 
They  had  studied  the  fully  developed  organ 
and  had  allowed  themselves  to  be  carried 
away  by  some  dominant  features  on  which 
they  laid  undue  stress.  They  had  in  turn 
regarded  the  minute  structure  as  a  ganglion,  a 
gland,  an  epithelial  organ,  a  vascular  organ, 
and  a  rudimentary  organ.  Kohn  took  the 
position  that  the  nature  of  an  organ  is  deter- 
mined by  the  nature  of  its  specific  cells.  His 
was  an  histogenetic  viewpoint,  and  he  attempt- 
ed to  trace  the  development  and  the  textural 
structure  from  the  earliest  stage  up  to  the 
developed  organ.  First  of  all  he  disproved  the 
alleged    epithelial    character    of    the    cells. 


Epithelial  cells  are  found  lining  outer  or  inner 
surfaces  of  the  body;  they  show  a  clean-cut 
borderline  toward  the  underlying  connec- 
tive tissue  and  a  polar  orientation,  the  free 
surface  being  differentiated  from  the  base. 
The  carotid  cells  are  found  in  the  midst  of 
connective  tissue  and  heaped  up  without 
any  trace  of  orientation  or  polarity.  He  con- 
cludes that  the  utmost  lack  of  regularity  as  to 
size  and  arrangement  of  the  cells  rules  out 
their  epithelial  nature,  and  contends  that  they 
are  a  type  of  cell  altogether  different  from 
epithelial,  endothelial,  or  perithelial  cells. 
Another  peculiar  feature  of  the  cells  is  the 
unstability  of  their  protoplasm.  Specimens 
removed  later  than  45  minutes  after  death 
showed  marked  changes  of  the  cells  due  to 
autolysis  of  the  cell-substance.  Experimenta- 
tion with  the  various  fixing  fluids  proved  that 
only  chrome  salt  solutions  are  likely  to  fix  and 
preserve  the  protoplasm  in  its  natural  condi- 
tion, at  the  same  time  staining  it  often  a  faint 
yellowish  tint  or  any  shade  from  a  light  yellow 
to  dark  brown.  All  other  fixatives,  as  forma- 
lin, absolute  alcohol,  or  sublimate,  dissolve 
certain  substances  of  the  cell-body,  the  nuclei 
only  remaining  intact  in  a  protoplasmic  net- 
work with  irregular  meshes.  Kohn  named  the 
cells  "chromaflBm  cells"  on  account  of  their 
chemical  afi^ty  to  chrome  salt  solutions. 
These  cells  are  large  and  mostly  polyhedric, 
though  very  polymorphous  in  appearance; 
the  protoplasm  is  almost  homogeneous  or 
faintly  granular.  The  nucleus  is  round  or 
oval  and  shows  a  dense  chromatin  network 
with  one  or  more  nuclei  and  a  sharply  outlined 
nuclear  membrane.  Mitoses  are  found, 
though  rarely. 

A  very  large  number  of  non-medullated 
nerve-fibers  enter  into  the  formation  of  the 
carotid  gland;  typical  ganglion  cells  are  found 
scattered  or  in  small  groups  in  the  sympa- 
thetic nerve  fibers.  Kohn  (11)  then  proved  by 
comparative  studies  the  close  relation  between 
the  cells  of  the  carotid  gland  —  the  chromaffin 
cell  —  and  the  non-medullated  nerve-fibers. 
He  found  groups  of  chromaffin  cells  embedded 
in  the  sympathetic  nerve-fibers  (Fig.  i)  running 
to  the  carotidgland  much  as  ganglion  cells  are 
interwoven  into  the  tracks  of  nerves.  In  the 
supreme  cervical  ganglion  of  the  sympathetic 
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small  groups  of  chromaflSn  cells  are  found. 
There  is  a  continuous  stretch  of  chromaffin 
cells  extending  from  the  carotid  gland  through 
sympathetic  nerve-fibers  to  the  supreme 
ganglion  of  the  sympathetic.  Here  typical 
ganglion  cells,  cluromaffin  cells  and  nerve- 
fibers  are  found  in  closest  union.  The  finding 
of  the  chromaffin  cell  —  the  characteristic 
element  of  the  intercarotid  gland  —  in  sym- 
pathetic nerve-fibers  and  ganglia  led  to  the 
assumption  of  a  closely  allied  kinship  between 
the  carotid  gland  and  the  sympathetic  nervous 
system. 

Small  islets  of  chromaffin  cells  are  foimd  in 
the  sympathetic  nerves  and  ganglia  from  head 
to  coccyx  (Fig.  2).  Large  autonomous  organs 
are  built  up  in  the  retroperitoneal  space  in 
close  neighborhood  to  the  abdominal  aorta. 
The  most  proximal  part  of  the  abdominal 
paraganglion  dips  down  into  portions  of  the 
Wolffian  body  and  the  union  of  these  two 
widely  different  organ-systems  shapes  the 
adrenal  gland  (Fig.  3).  Its  medullary  part 
is  a  part  of  the  sympathetic  derived  from  the 
ectoderm,  while  the  cortical  part  is  part  of 
the  renal  system  derived  from  the  mesoderm. 

Another  large  paraganglion  is  the  "acces- 
sory organ  of  the  sympathetic*'  (Zuckerkandl 
(12)  )  found  at  the  site  of  bifurcation  of  the 
abdominal  aorta,  which  is  well  developed  in 
the  new-bom,  being  10-15  mm.  in  length  and 
3-5  mm.  in  width.  Small  paraganglia  are 
found  in  the  space  betweeen  the  adrenals,  kid- 
neys and  ureters,  in  the  interiliacal  angle,  in 
the  mesorectum  and  broad  ligament  (11) 
(Fig.  4).  All  paraganglia  outside  the  adrenal 
medulla  undergo  involution  after  birth. 

The  chromaffin  cell,  which  is  the  structural 
unit  of  the  carotid  gland,  the  medulla  of  the 
adrenal,  and  the  accessory  adrenals  of  the 
sympathetic,  is  a  derivative  of  embryonic  cells 
of  the  sympathetic.  The  embryonic  cells  of 
the  sympathetic  —  sympathoblasts  —  differ- 
entiate into  adult  sympathetic  ganglion 
cells  and  nerve-fibers,  but  some  of  them  form 
chromaffin  cells,  a  cell  which  retains  to  a  certain 
extent  the  features  of  the  embryonic  ganglion 
cells.  The  author  believes  that  the  undeniable 
epithelial  appearance  which  so  deeply  im- 
pressed itself  on  many  workers  may  be  a 
heritage  of  the  epithelial  origin  of  the  nervous 


system,  which  traces  its  derivation  back  to 
ectodermal  epithelium.  Thus  the  chromaffin 
cell  is  closely  related  to  the  ganglion  cell,  but 
it  does  not  form  fibrils  which  are  characteristic 
of  the  ganglion  cell.  Like  the  ganglion  cell 
it  appears  either  singly  or  in  smaller  or  larger 
groups  embedded  in  the  track  of  S)anpathetic 
nerves,  or,  like  the  more  differentiated  ganglion 
cell,  it  may  form  individual  organs.  Kohn 
(11)  introduced  the  term  paraganglion  for 
organs  made  up  of  chromaffin  cells  to  express 
their  histogenesis  from  the  embryonic  gan- 
glion cell. 

Another  term  ''parasjonpathetic  organs," 
expresses  their  histogenetic  and  anatomic 
relationship.  Chromaffin  cells  develop  in 
all  parts  of  the  sympathetic  nerve  anlage,  in 
the  cervical  as  well  as  the  abdominal  and  sa- 
cral part  of  the  sympathetic  system;  yet  in 
certain  locations  they  form  large  aggregations 
and  independent  organs.  The  intercarotid 
paraganglion,  the  adrenal  paraganglion  — 
the  largest  of  the  body  —  and  the  abdominal 
paraganglion  are  all  made  up  of  chromaffin 
cells  derived  from  the  embryonic  sympathetic 
cell.  They  all  retain  their  initial  kinship  with 
the  sympathetic  system  in  the  fully  developed 
organism. 

In  the  human  new-bom  chromaffin  tissue 
is  very  widely  distributed,  but  an  involution 
sets  in  in  early  life  and  no  chromaffin  cell  is 
found  in  the  adult  sympathetic  (rests  of 
chromaffin  cells  remaining  in  the  carotid 
gland  and  the  adrenal).  In  mammals  it  is 
a  permanent  structure  (Vincent) . 

It  has  been  shown  in  embryos  of  the  cat, 
pig,  and  man  that  the  cells  of  the  intercarotid 
paraganglion  develop  from  embryonic  gan- 
glion cells  of  the  sympathetic  at  the  ventral 
side  of  the  internal  carotid  artery  (Fig.  5). 
While  the  majority  of  the  embryonic  sympa- 
thetic cells  develop  into  typical  sympathetic 
gangUon  cells  and  nerve-fibrils,  a  small  number 
form  sphere-shaped  groups,  the  beginning  of 
the  alveolar  stmctureof  the  zellballen(Fig.  6). 
These  sharply  defined  zellballen  are  the  unit 
of  the  adult  intercarotid  paraganglion;  they 
take  up  at  a  later  stage  the  chromaffin  reac- 
tion. The  fully  developed  organ  then  recedes 
from  the  wall  of  the  internal  carotid  artery  and 
descends  to  a  point  at  or  near  the  bifurcation; 
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on  its  way  it  has  dragged  sympathetic  nerve- 
fibers  with  typical  ganglion  cells  along,  leaving 
in  its  trail  a  few  scattered  chromaffin  cells. 
Kohn's  (11)  view  of  the  nervous  origin  of  the 
intercarotid  paraganglion  has  been  con- 
firmed by  subsequent  investigations.  It  is 
interesting  to  consider  that  we  have  returned 
to  the  position  taken  by  von  Haller  (2)  in  1 743 . 
He  based  his  sound  and  simple  argument 
on  the  facts  disclosed  by  gross  dissection; 
slightly  modified,  his  standpoint  represents 
the  best  supported  modern  views. 

In  siumnarizing,  one  may  say  that  the  chro- 
mafl^  cell  —  the  structural  unit  of  the  inter- 
carotid paraganglion  —  is  found  in  the  whole 
realm  of  the  sympathetic  nervous  system, 
proving  its  histogenic  tmity.  Although  the 
chromaffin  cells  are  derived  from  the  sympa- 
thetic nervous  system,  yet  there  is  good  evi- 
dence that  they  perform  an  internal  secretion 
in  adult  life.  The  internal  secretion  of  the 
adrenal  has  been  established  since  the  time  of 
Addison  (13)  in  1855.  It  is  reasonable  to  use 
the  term  gland  for  secreting  organs  no  matter 
what  their  morphologic  origin  is.  Apparently 
the  terms  paraganglion  and  gland  will  be  used 
promiscuously  for  the  aforesaid  organs,  de- 
pending on  the  point  from  which  they  are 
viewed.  There  seems  to  be  a  close  union  be- 
tween the  nerve  and  vascular  system  in  the 
paraganglia,  the  chromaffin  cells  throwing 
their  secretion  directly  into  the  circulation 
under  the  stimulation  of  the  sympathetic 
nervous  system. 

Physiology,  The  intercarotid  paraganglion 
shows,  like  all  other  paraganglia,  an  extremely 
rich  vascularization.  This  fact  in  itself  seems 
to  indicate  a  very  active  metabolism.  Only 
the  largest  paraganglion  of  the  b6dy,  the  me- 
dulla of  the  adrenal,  has  thus  far  received  due 
attention.  Adrenalin,  when  administered 
intravenously,  will  cause  marked  increase  of 
arterial  blood  pressure,  due  to  its  contracting 
effect  on  the  imstriped  muscle-fibers  of  the 
arterial  wall,  combined  with  decrease  in  pulse 
rate  and  increase  of  the  force  of  the  heart 
beat.  Glycosuria  also  results.  Claude  Ber- 
nard (4)  produced  glycosuria  by  stimulation  of 
a  point  at  the  floor  of  the  fourth  ventricle 
and  concluded  that  the  stimuli  traveled  by 
way  of  the  sympathetic  system  to  the  liver, 


causing  a  glycogenolysis.  In  recent  studies  on 
rabbits  it  has  been  shown  that  this  experiment 
fails  after  removal  of  the  adrenals  or  severance 
of  the  sympathetic  or  splanchnic  nerve.  In 
the  light  of  this  additional  knowledge  it  seems 
that  stimulation  of  certain  points  of  the  brain 
may  be  conveyed  in  the  track  of  the  sympa- 
thetic to  the  adrenal  medulla,  causing  a  secre- 
tion of  adrenalin  with  its  glycosuric  effect. 
Adrenals  removed  from  animals  on  which 
Bernard's  (4)  experiments  had  been  made 
showed  a  lesser  pressor  effect  on  the  vascular 
system  than  the  intact  adrenal;  and  micro- 
scopic examination  disclosed  diminution  or 
absence  of  the  chromaffin  reaction  of  the  cells 
of  the  medulla.  The  various  stages  of  physio- 
logic activity  of  the  secreting  cells  correspond 
to  definite  morphologic  pictures,  and  the 
secretion  appears  in  the  shape  of  droplets 
which  are  evidently  thrown  into  the  thin- 
walled  capillaries. 

Josue  (14)  found  in  rabbits  which  he  had 
injected  for  some  time  intravenously  with 
three  drops  of  adrenalin  1:1000,  arterio- 
sclerosis of  the  aorta  and  larger  arteries. 

There  are  some  observations  that  seem  to 
lead  to  the  assumption  of  an  important  rdle 
played  by  the  intercarotid  gland.  The  wealth 
of  sympathetic  nerves  running  into  it,  the 
chromaffin  cells  in  immediate  contact  with 
capillaries,  only  a  thin  endothelium  interven- 
ing, the  imstability  of  its  protoplasm,  and  its 
rapid  autolysis  after  deatJi  seem  to  indicate 
the  presence  of  a  highly  sensitive  chemical 
substance. 

The  writer  was  able  to  find  only  a  single 
instance  of  an  expeiimental  investigation 
into  the  function  of  the  carotid  paraganglion. 
Frugoni  (15)  cites  Vassale  (16)  who  noted, 
after  bilateral  destruction  of  the  organ,  a  con- 
siderable glycosuria  of  a  passing  nature  or 
cachexia  leading  to  death.  Frugoni  (15) 
showed  that  intravenous  injection  of  5  ccm. 
press  juice  obtained  from  the  carotid  glands 
of  suckling  calves  would  kill  a  rabbit  in  one  or 
a  few  minutes;  there  were  convulsions,  paral- 
ysis of  respiration,  and  failure  of  heart  action. 
The  blood  of  the  injected  animal  lost  its  dot- 
ting property  and  the  visceral  organs  were 
markedly  hyperaemic.  The  main  action  seems 
to  be  on  the  vascular  system.    Small  doses  of 
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extract  have  a  depressor  effect  on  the  vascular 
system;  it  is  antagonistic  to  adrenalin. 

Pathology.  Marchand  (5)  published  the 
first  case  of  a  tumor  of  the  intercarotid  para- 
ganglion  in  1 89 1 .  Paltauf  (6)  reported  four  cases 
inji892.  The  most  striking  feature  of  all  these 
tumors  was  their  location  at  the  angle  of  bifur- 
cation of  the  common  carotid  and  their  close  ad- 
herence to  the  wall  of  the  arterial  vessels.  In 
four  out  of  these  five  reported  cases  the  tumors 
could  be  removed  only  with  resection  of  the 
common  carotid  artery  and  its  branches, 
while  in  the  fifth  case  the  tumor  was  shelled 
out  without  damage  to  the  vessels.  The 
tumors  showed  also  a  great  similarity  in  their 
microscopic  structure.  Marchand  (5)  con- 
cluded that  the  tumor  was  of  a  peculiar 
structure,  which  could  be  derived  only  from  a 
certain  well-defined  anlage.  Paltauf  (6)  re- 
garded the  four  tumors  he  reported  as  peri- 
theliomas of  the  carotid  gland.  The  conclu- 
sions arrived  at  by  these  two  authors  are  the 
more  convincing  as  they  were  drawn  inde- 
pendently. Since  then,  about  35  cases  of 
tumor  of  the  intercarotid  gland  have  been 
reported  in  the  literature.  With  three  excep- 
tions they  were  all  removed  by  operation. 
The  three  tumors  found  at  post-mortem  are 
among  the  smallest  in  the  series,  being  about 
the  size  of  an  almond  or  English  walnut.  The 
typical  location  of  the  tumors  is  the  angle  of 
the  bifurcation  of  the  common  carotid,  the 
growth  as  a  rule  adhering  to  the  wall  of  the 
artery.  Sometimes  the  common  carotid 
artery  is  seen  passing  into  the  tumor  (Scud- 
der  (17) ).  In  other  cases  the  arteries  lie  in 
deep  grooves  in  the  tumor. 

When  the  tumor  is  firmly  adherent  to  the 
wall  of  the  vessel  its  removal  is  feasible  only 
after  resection  of  the  common  carotid  artery 
and  its  branches.  In  some  cases  the  internal 
jugular  vein,  the  sympathetic,  vagus,  hypo- 
glossal and  lingual  nerv^e  have  been  removed 
together  with  the  carotid  tumor.  In  a  few 
cases  the  tumor,  being  loosely  attached  to  the 
wall  of  the  vessel,  could  be  shelled  out  without 
damage  to  the  arteries,  or  with  ligation  of  the 
external  carotid  only  (6,  18,  19,  17,  20). 

The  size  of  the  tumor,  which  is  well  encapsu- 
lated, may  be  that  of  an  almond,  usually  that 
of  a  hen's  egg,  and  in  some  cases  of  a  goose 


egg.  Some  have  the  shape  of  a  potato  and 
have  been  termed  "potato  tumors"  of  the 
neck. 

The  color  depends  on  the  color  of  the  tissue 
proper  and  the  amount  of  blood  filling  the 
capillaries.  It  may  be  a  white,  reddish  grey, 
brownish  red  or  even  dark  purple.  The  trans- 
parency and  the  glossy  appearance  of  a  freshly 
cut  surface  have  been  noted  in  several  cases, 
occasionally  reminding  one  of  a  parenchyma- 
tous goiter  (i).  The  consistency  depends  on 
the  relative  amount  of  cells  and  fibrUlary  tis- 
sue; it  may  be  firm,  hard,  rather  elastic,  or 
sometimes  as  soft  as  brain  tissue.  The  capsule 
is  fibrous,  smooth,  thin  and  contains  a  large 
number  of  thin-waUed  veins.  Fine  strands  of 
connective  tissue  run  from  the  capsule  to- 
ward the  center,  producing  a  lobulated  appear- 
ance, and  a  sponge-like  structure  is  produced 
by  the  presence  of  very  numerous  enlarged 
capillaries.  The  cut  surface  is  characterized 
by  its  homogeneity  and  evenness  of  texture. 
In  several  cases  that  came  to  post-mortem  a 
search  was  made  for  the  intercarotid  paragan- 
glion  at  the  bifurcation  of  the  vessel  and  in 
the  surrounding  tissue,  but  no  trace  of  it 
could  be  found,  while  it  was  invariably  present 
and  of  normal  size  on  the  other  side.  It  was 
further  observed  that  the  tumor  derived  its 
arterial  blood  supply  from  the  common  ca- 
rotid or  from  one  of  its  branches  near  the 
bifurcation  in  the  same  manner  as  does  the 
intercarotid  gland.  The  stroma  of  the  tumors 
is  usually  more  developed  in  the  center  than 
on  the  periphery. 

On  going  over  the  tumors  of  the  intercarotid 
gland  one  is  impressed  by  the  almost  perfect 
identity  of  the  salient  features  of  all  of  them. 
There  are  certain  differences  in  the  various 
individual  tumors  and  there  are  variations  in 
the  pictures  of  sections  taken  from  various 
places,  but  these  differences  appear  secondary 
and  are  due  to  degenerative  changes  that 
have  taken  place. 

Microscopically  the  tumors  show  an  alveolar 
structure  with  thin  capillaries  forming  the 
stroma.  The  cells  of  the  alveoli  are  grouped 
irregularly  and  show  a  homogeneous  pro- 
toplasm without  partitions  between  the 
individual  cells.  In  other  cases  the  cells  are 
rather  well  defined,  polyhedric  or  round.    The 
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Fig.  I.  Fig.  1. 

Fig.  I.  Sympathetic  nerve  from  the  vicinity  of  the 
carotid  paraganglion.  In  the  midst  of  it  a  group  of  chro- 
maffin cells. 

Fig.  2.  Sympathetic  ganglion  from  the  pelvic  portion  o[ 
the  ganglion  cord  (fcctus  of  7  months).  One-Iulf  of  the 
ganglion  Ulcen  up  by  the  chromaffin  cells  (chrz),    (From  \. 

nuclei  are  round  or  oval,  sharply  outlined, 
showing  a  number  of  chromatin  nodules  im- 
mediately below  the  vesicular  membrane, 
and  resembling  plasma  cells.  Monckeberg 
(21)  noted  in  two  of  his  cases  that  the  pro- 
toplasm of  specimens  fixed  in  Miiller's  or 
Zenker's  fluid  showed  excellent  preservation, 
wh0e  another  tumor  fixed  in  formalin  showed 
the  same  foam-like  structure  of  its  cells  as  is 
shown  by  the  formalin-fixed  cell  of  the  normal 
organ.  He  laid  stress  on  this  reaction  as  being 
the  chemical  proof  of  the  origin  of  the  tumor 
from  the  carotid  gland.  A  few  of  the  cells  of 
one  of  his  tumors  took  up  the  yellowish  tinge 
characteristic  of  the  chromaffin  ceU. 

The  capillaries  show  a  continuous  endothe- 
lial lining,  the  cells  being  set  directly  on  the 
endothelium.  The  width  of  some  capillaries 
is  remarkable  and  accounts  for  the  porous 
structure  of  some  of  the  tumors.  Hyaline 
degeneration  is  apt  to  set  in  in  the  walls  of  the 
capillaries,  especially  in  the  center  of  the 
growth. 

Syncytial  cell  groups  and  giant  cells  are 
occasionally  observed.  Karyokinetic  figures 
are  seen  in  the  tumors,  sometimes  in  large 
numbers. 

Tumors  of  the  intercarotid  paraganglion 
are  made  up  of  chromaffin  cells,  the  elements 
which  form  the  normal  structure.  Whenever 
a  tumor  of  a  paraganglion  —  a  paraganglioma 
—  is  siispected,  it  should  be  fixed  in  a  solution 


Fig.  3.  Fig.4- 

Fig.  3.  Paragan(;tion  of  a.  new-bom  rabbit.  Diagram- 
matic drawing,  10  X.  A,  aorta;  N.  adrenal;  P,  aortic  para- 
ganglion forms  the  medulla  of  the  adrenals  with  its  cranial 
tenniQals.    (From  A.  Kohn). 

Fig.  4.  Paraganglia  of  a  girl  (45  days  old).  A,  aorta; 
N,  adrenal;  U,  ureter;  R,  rectum;  L,  broad  bgament;  P,p, 
major  and  minor  paraganglia.  On  the  left  the  adrenal 
has  been  removed  in  order  to  show  the  paraganglia  on  its 
posterior  surface, 

containing  chromic  acid  or  its  salts.  A  mixture 
of  ten  volumes  of  3.?^  per  cent  solution  of  bi- 
chromate of  potassium  and  one  volume  of  for- 
malin gives  an  excellent  fixative.  Af  ter24hours' 
fixation  the  tissue  should  be  mordanted  in 
the  bichromate  solution  for  two  days,  then 
treated  in  the  usual  manner.  The  intercarotid 
gland  may  be  divided  into  several  portions  and 
chromaffin  cells  found  in  places  distant  from 
the  bifurcation.  We  may  then  find  chromaf- 
fin tumors  at  a  distance  from  the  bifurcation, 
for  instance  at  the  jaw  (22). 

The  tumors  of  the  carotid  paraganglion  are 
rather  benign,  slow-growing  neoplasms.  They 
begin  as  hypertrophies  of  the  normal  organ 
and  grow  5,  10,  even  37  years  (19)  without 
causing  any  discomfort.  Though  they  adhere 
very  closely  to  the  arteries,  only  one  case 
hitherto  reported  (Marchand's  (5) )  showed 
penetration  of  the  arterial  wall  and  two  small 
nodules  of  tumor  tissue  in  the  lumen,  one 
exactly  at  the  bifurcation  and  another  a  little 
higher  up  in  the  external  carotid. 

In  the  case  herein  rejiorted,  the  tumor  was 
removed  from  the  right  side  of  the  neck  of  a 
woman  34  years  of  age.  After  multiple  adeno- 
mas of  the  thyroid  had  been  removed  a  mass 
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Fig.  5.  Pig  embryo.  45  mm.  Section  through  nerve- 
piexus  (n.p.)  at  ventral  side  of  internal  carotid  (c.i.). 
Ganglion  cells  in  diffuse  arrangEment.  Grouping  of  cells 
into  adni  (z.b.)  the  aniage  of  the  carotid  paragangUon. 
(From  A.  Rohn). 

was  found  lying  high  up  in  the  neck  running 
up  to  the  angle  of  the  jaw,  very  densely  ad; 
herent  to  all  surrounding  structures  involving 
the  internal  jugular  vein,  a  portion  of  which 
was  removed  with  the  tumor.  The  tumor 
measured  5x7x4  cm.,  was  well  encapsulated 
(Fig.  7),  and  could  be  shelled  out  without  in- 
jury to  the  arteries.  It  was  of  a  greyish  red 
color,  very  even  on  section,  of  a  "live  rubber" 
consistency  and  remarkable  transparency 
{Fig.  8).  The  internal  jugular  vein  was 
loosely  plugged  with  tumor  tissue,  4  cm.  in 
length.  The  microscopic  structure  is  analo- 
gous to  the  previously  reported  cases  (Figs.  9 
and  10). 

Metastases  in  lymph-nodes  have  been 
noted  in  a  few  cases.  Recurrences  have  been 
noted  in  about  one-fourth  the  cases.  Hyalin 
degeneration  of  the  capillaries  has  been  noted 
in  a  good  many  cases. 

Systemization.  The  study  of  the  organo- 
genesis of  the  intercarotid  paraganglion  has 
shown  its  origin  from  the  primitive  sympa- 
thetic aniage  and  has  attached  this  apparently 
isolated  and  vestigial  corpuscle  to  the  sym- 
pathetic nervous  system.  The  embryonic 
sympathetic  cell  —  sympathoblast  or  sym- 
pathogonia  —  develops  into  the  sympathetic 
ganglion  cell  and  nerve-fiber  on  the  one  band 
and  the  chromaffin  cell  on  the  other. 


Fig.  6.  Pig  embryo,  S7  mm.  The  cell  alveoli  (s.b.)  bave 
increased  in  size  and  multiplied.  The  organ  shows  the 
fioished  appearance.    (From  A.  Kobn). 

It  is  interesting  to  examine  the  neoplasms 
of  the  sympathetic  in  the  light  of  the  facts  put 
forth.  Elements  representing  the  various 
stages  of  embryonic  development  and  differ- 
entiation may  go  into  the  making  of  sympa- 
thetic tumors. 


Ganglio 


o  (fibro)  n: 


Timiors  consisting  of  these  elements  may 
occur  at  any  point  of  the  central  nervous  sys- 
tem— on  the  cerebrospinal  nerves,  on  the 
sympathetic  with  its  distribution,  and  in  the 
visceral  organs. 

The  sympathoblastoma  may  occur  any- 
where within  the  boundary  of  the  sympathetic, 
preferably  in  the  adrenal  medulla  of  new- 
boms  or  children.  It  is  a  maUgnant  tumor 
with  metastasis  to  the  liver  and  other  organs 
(23,  24,  25,  26,  27,  28,  29,  30}.  Full-blown 
ganglion  cells  and  nerve-fibrils  constitute  the 
ganglio  (neuro)  fibroma.  They  may  arise 
from  the  ganglionated  cord  (31,  32,  33);  they 
may  be  interposed  between  kidney  and 
adrenal  (34),  or  between  spine  and  kidney 
(35).  Wegelin  (36)  found  14  out  of  18  cases  of 
the  ganglionated  cord  on  the  left  side. 
Herxheimer  (37)  found  among  28  tumors  17 
arising  from  cord  ganglia,  1 1  from  the  medul- 
la of  the  adrenal  or  its  vicinity. 

A  chromaffin  tumor  —  a  paragangKoma  — 
may  develop  from  any  paraganglion  of  the 
body;  so  far  only  few  tumors  have  been  ascer- 
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Fig.  7.  Case  No.  82318.  Outer  suriace  ot  tumor  with 
fcsected  intenut  jugular  vein  at  upper  pole  plugged  by 

tained  (38, 39,  zi,  40,  41,  42, 43).  These  cases 
are  tumors  of  the  adrenal  and  intercarotld 
para^anglion  and  the  coccygeal  gland. 

The  adrenal  medulla  may  develop  all  the 
possible  tumors  of  the  sympathetic  tissue; 
the  embryonic  neuroblastoma,  the  gangUo- 
aeuroma  and  the  chrome-brown  tumor  or 
paraganglioma.  The  cortex  of  the  adrenal 
produces  the  so-called  adrenal  hypernephroma 
as  typical  tumor  (44,  45). 

Sacrococcygeal  tumors  should  be  carefully 
examined  for  the  presence  of  chromaffin  cells; 
they  may  be  derived  from  the  coccygeal  gland 
(40,  46).  Tumors  of  the  nervous  system 
should  be  fixed  in  a  formalin  bichromate 
mixture  in  order  to  preserve  the  chromaffin 
ceUs. 

Excessive  and  defective  physiologic  activity 
associated  with  tumors  of  the  glands  of  internal 
secretion.  What  is  the  relation  between  the 
neoplastic  cell  and  its  normal  mother-cell  as 
to  physiologic  function?  From  microscopical 
examination,  production  of  bile  by  the  cells 
of  a  carcinoma  of  the  liver  and  production  of 
colloid  in  carcinoma  of  the  thyroid  have  been 
known  for  a  long  time.  The  metastases  of 
these  tumors  may  occasionally  secrete  bile  or 
colloid.  Even  under  such  conditions  as  exist 
in  the  bone-metastasis  of  a  thyroid  carcinoma, 
colloid  in  the  acini  has  been  seen.  On  the 
other  hand,  we  have  clinical  evidence  that  the 
carcinoma  of  the  thyroid  may  aggravate  the 


Rg.  8,   Case  No.  82318.    Cross  section  ot  same  tumor. 

symptoms  of  hyperthyroidism.  A  degenerat- 
ing fcetal  or  adult  adenoma  may  produce  toxic 
symptoms  without  exophthalmos  (45}. 

Assuming  a  correlation  between  the  changes 
in  form  and  the  changes  in  function,  we  may 
expect  a  hyperplasia  of  an  organ  to  be 
combined  with  a  hyperf unction,  perhaps 
followed  later  on  by  hypofunction  with  the 
beginning  of  secondary  tissue  degeneration. 
Acromegaly  is  associated  with  an  adenoma  of 
the  eosinophihc  type  of  the  anterior  lobe  of  the 
hypophysis  (47,  48). 

Tumors  arising  from  the  posterior  lobe  of 
the  hypophysis  may  bring  about  the  clinical 
symptoms  of  a  high  limit  of  sugar  assimilation, 
adiposity,  lowered  blood  pressure,  slowed 
pulse,  subnormal  temperature,  asthenia,  and 
drowsiness  (49). 

Neoplasms  of  the  pineal  gland  of  young  males 
may  bring  on  rapid  growth  of  stature,  hirsu- 
ties  and  a  premature  sexual  development,  with 
corresponding  change  of  the  frame  of  mind 

(50). 

Of  the  tumors  of  the  adrenal  we  have  to 
differentiate  between  those  arising  from  the 
cortex  and  those  from  the  medulla.  The 
adrenal  hypernephroma  is  apt  to  produce 
abnormal  sex  characteristics  when  present  in 
females.  The  symptoms  seem  to  be  the  more 
pronounced  the  younger  the  individual. 
Hirsuties,  especially  on  upper  lip,  neck  and 
chin,  and  chest,  cessation  of  menses,  atrophy 
of  uterus  and  ovaries,  obesity,  and  a  change  of 
voice  have  been  observed  (51);  in  men,  a 
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Fig.  lo.  Case  No.  81318.  Same  section,  high  power, 
capiUaries  with  a  continuous  endothelial  lining.  Notethe 
nuclei  of  endothelial  celte. 


gigantic  increase  in  bodily  strength  has  been 
observed  (45). 

Chromaffin  neoplasms  of  the  adrenal  me- 
dulla, with  the  symptoms  of  hyperfunction  of 
the  adrenalin-producing  tissue,  were  observed 
in  a  few  instances.  The  clinical  symptoms 
were  those  that  can  be  experimentally  pro- 
duced by  repeated  adrenalin  injections: 
glycosuria,  hypertrophy  of  the  heart,  especial- 
ly of  the  left  ventricle,  high  blood  pressure, 
arteriosclerosis  (found  in  a  baby  2  years  of 
age)  (52). 

In  view  of  these  observations  on  the 
evidence  of  physiologic  function  in  the  cells  of 
neoplasms  of  glands  of  internal  secretion,  one 
would  expect  to  find  evidence  of  the  physio- 
l(^c  function  in  the  presence  of  the  enormous 
overgrowths  of  the  intercarotid  gland.  In 
none  of  the  reported  cases  of  tumor  of  the 
intercarotid  gland  has  a  hyperfunction  of 
chromaffin  tissue  been  noted;  perhaps  one  of 
the  reasons  may  be  that  it  has  never  been 
looked  for. 

Function,  pathology  and  clinical  manifesta- 
tions of  the  chromaffin  system,  the  interca- 
rotid gland  in  particular,  are  little  known,  and 
the  cases  of  tumor  of  the  carotid  gland  have 
usually  been  diagnosed  at  the  operating  table, 
after  having  been  designated  as  lymphoma 
or  adenoma  of  the  thyroid.  The  tumors  of  the 
intercarotid  glands  are  by  no  means  as  rare 
as  has  been  generally  supposed.  The  Index 
Medicus  shows  three  papers  for  the  first  six 
months  of  1913. 


It  would  seem  rational  that  in  cases  of 
tumors  of  the  carotid  gland  the  whole  chro- 
maffin system  be  examined  and  evidence  of  its 
hyperfunction  be  carefully  sought  after.  The 
writer  would  tentatively  advance  the  hypothe- 
sis that  the  carotid  gland  tumor  is  but  an 
anatomic  expression  of  a  functional  disorder 
of  the  chromaffin  system,  affecting  one  or 
more  units  of  the  same.  A  bilateral  over- 
growth of  the  carotid  gland  has  been  observed 
by  Enderlen  (53), 
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CONCERNING    APPARENT   CURES   OF   RENAL   TUBERCULOSIS 

By  E.  L.  KEYES,  Jr.,  M.  D.,  New  York  City 


AMONG  the  many  interesting  features 
of  renal  tuberculosis  none  is  more  im- 
portant than  the  apparent  cures  of  the 
disease.  The  dispute  between  the 
relatively  few  practitioners  who  would  treat 
renal  tuberculosis  without  operation  and  the 
many  who  urge  prompt  nephrectomy,  as 
soon  as  the  diagnosis  is  made,  can  only  be 
settled  by  a  clearer  understanding  of  what  the 
apparent  cure  of  renal  tuberculosis  means. 
The  underlying  difficulty  in  reconciling  the 
opposing  views  is  probably  a  lack  of  thorough 
understanding  of  the  relation  between  the 
pathological  lesion  in  the  kidney  caused  by 
tuberculosis  and  the  symptoms  arising  there- 
from. Thus  it  is  not  generally  appreciated 
that  the  variations  in  the  patient's  general 
health  as  well  as  in  his  renal  or  vesical  symp- 
toms are  due  to  alterations  in  retention 
(renal  or  vesical),  or  to  changes  in  the  activity 
of  pelvic  or  vesical  lesions,  rather  than  to 
changes  in  the  kidney  parenchyma. 

Every  case  of  early  renal  tuberculosis  sub- 
mitted to  operation  places  in  our  hands  a 
pathological  specimen  suggestive  of  the  fact 
that  the  renal  lesions  are  far  older  than  the 
duration  of  symptoms  would  suggest.  Indeed, 
the  mere  presence  of  surgical  tuberculosis  in 
the  parenchyma  of  the  kidney  causes  no 
symptom.  Upon  this  fact  it  is  scarcely 
necessary  to  insist.  The  familiar  case  history 
with  its  exclusively  vesical  symptoms  is  suf- 
ficient evidence  that  the  lesion  in  the  kidney 
parenchyma  does  not  make  itself  felt  until 
one  of  two  things  happens.  Either  it  extends 
through  the  capsule  and  excites  perinephritis, 
or  else  it  extends  to  the  pelvis  and  there  sets 
up  a  tubercular  pyelitis. 

Perinephritis  is  rare,  and  need  not  con- 
cern us. 

Tubercular  pyelitis  is  common.  Doubtless 
the  painful  and  frequent  urination,  which  is 
so  often  the  most  prominent  early  symptom  of 
the  disease,  is  at  the  outset  due  entirely  to 
tuberculosis  of  the  pelvis  and  ureter.  Judging 
from  the  specimens  I  have  seen,  this  tubercu- 


losis usually  takes  the  form  of  a  disseminated, 
subepithelial  infiltration  of  the  mucous  mem- 
brane with  little  tubercles  which  give  to  the 
mucosa  a  pebbled  appearance,  similar  to  that 
produced  by  pyelitis  cystica. 

At  this  early  stage,  the  cavity  of  the  kidney 
pelvis  is  usually  very  slightly  dilated  (appar- 
ently by  relaxation  of  its  walls).  There  may 
be  no  ulceration  excepting  that  upon  the 
papillae,  the  source  of  pelvic  infection.  Yet 
even  with  lesions  so  slight  as  these,  the  patient 
may  be  urinating  every  hour,  with  consider- 
able straining  and  terminal  pain.  If  the 
kidney  is  removed  at  this  time,  the  frequent 
urination  is  checked  as  if  by  magic  and  does 
not  return. 

The  next  important  pathological  change 
consists  in  the  extension  of  the  tuberctdosis  to 
all  the  layers  of  the  pelvis  and  ureters  and  to 
the  bladder.  Upon  the  mucous  surface  the 
tubercles  ulcerate,  tmd  upon  the  outside  they 
excite  that  adhesive  inflammation  about  the 
pelvis  and  ureter,  with  irregular  thickening  of 
the  walls  of  these  channels,  which  is  so  char- 
acteristic of  renal  tuberculosis.  As  a  result 
of  this  ulceration  and  infiltration,  the  lumen 
of  the  excretory  channel  becomes  more  or  less 
completely  obstructed  and  the  region  above 
the  obstruction  dilates.  Inasmuch  as  the 
cavity  of  the  kidney  pelvis  itself  often  be- 
comes almost  completely  obliterated  by  this 
process,  the  dilatation  may  affect  only  one 
portion  of  the  kidney,  though  it  usually  affects 
the  whole  kidney.  Exceptionally  the  obstruc- 
tion is  in  the  ureter  and  the  pelvis  itself  is 
widely  dilated  instead  of  being  contracted. 

As  a  result  of  these  pathological  changes, 
renal  colic  may  occur  from  the  passage  of 
blood  clots  or  shreds  of  fibrin  or  tissue,  or 
pain  in  the  loin  may  result  from  distention  of 
the  kidney,  or  perinephritis;  while  a  more 
or  less  definite  sensitiveness  and  dragging 
pain  in  the  side  may  result  either  from  the 
tension  in  the  kidney  and  its  pelvis,  or  from 
the  dragging  of  the  shortened  and  thickened 
ureter,  or  from  perinephritis. 
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Fig.  I.  Kidney  sclerotic,  pelvis  a  little  thick.  Ulcerated 
papilla  at  lower  pole.    The  caseous  upper  pole  has  been 

But  if  the  ureter  is  not  shortened,  and  if 
the  retention  either  in  one  pole  of  the  kidney, 
or  the  whole  kidney,  is  sudden  and  complete 
instead  of  being  gradual  and  incomplete,  the 
patient's  discomfort  may  suddenly  cease 
(either  with  or  without  renal  coUc).  Even 
though  the  tuberculosis  has  extended  down 
the  ureter  beyond  the  point  of  stoppage,  if 
urine  ceases  to  flow  through  the  ureter  the 
symptoms  will  promptly  cease,  whether  the 
flow  of  urine  be  checked  by  nephrectomy  or 
by  plugging  of  the  duct.' 

In  the  light  of  these  facts,  the  varying 
history  of  patients  with  renal  tuberculosis  is 
readily  understood.  The  great  majority  of 
them  constantly  have  frequent  and  painful 
urination,  and  though  from  time  to  time  very 
considerable  remission  of  the  symptoms  may 
occur,  these  never  entirely  disappear,  and  as 
the  inflammation  progressively  invades  more 
and  more  of  the  bladder  the  general  tendency 
is  for  the  urinary  distress  to  become  more  and 
more  marked.    Some  patients  fail  rapidly  in 


Fig.  2.  Leaded  catheters  in  both  ureters.  CoUargol 
injection  ol  right  kidney  (left  in  figure)  ^ows  dilated 
calyces  and  suggests  enlargement  of  lower  pole. 

general  health  on  account  of  partial  retention, 
usually  in  the  kidney  pelvis,  less  often  in  the 
bladder.  But  the  exceptional  patient  may 
continue  to  have  fairly  good  drainage  and 
exhibit  the  most  extraordinarily  good  general 
health. 

On  the  other  hand,  once  in  a  long  while,  one 
encounters  a  case  of  renal  tuberculosis  whose 
symptoms  have  suddenly  and  completely 
ceased  and  who  has  apparently  regained 
perfect  health  without  operation.  Such  a 
case  I  have  seen  but  once.  The  patient 
suffered  in  the  early  '90's  from  many  renal 
colics  upon  the  right  side  and  from  a  certain 
amount  of  bladder  irritation.  Tubercle 
bacilli  were  found  in  the  urine.  In  1895 
Dr.  McBumey  explored  the  right  kidney  but 
failed  to  find  anything  wrong  with  it  and  did 
not  remove  it.  Within  a  few  days  of  this 
operation,  the  patient  had  a  frightful  renal 
colic,  and  thereafter  all  of  his  symptoms 
ceased.  He  remained  entirely  well  until  1912, 
when  he  again  began  to  have  pains  in  the 
right  side  and  rapidly  lost  weight.  At  the 
time  I  saw  him  the  right  ureter  seemed 
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absolutely  occluded:  it  transmitted  no  urine 
and  would  admit  no  catheter,  while  the  left 
kidney  and  bladder  seemed  entirely  normal. 
The  diagnosis  of  carcinoma  of  the  gall-bladder 
and  liver  was  made  and  confirmed  by  the 
prompt  death  of  the  patient.  The  right 
kidney  had  evidently  ceased  to  functionate 
at  the  time  of  the  last  renal  colic  and  had  been 
a  dead  organ  for  1 7  years,  thereafter.  With  its 
shutting  off  the  lesion  lower  down  the  urinary 
tract  subsided. 

That  this  is  an  unusual  case  is  attested  by 
the  experience  of  every  one  of  us,  I  have 
operated  upon  thirty-one  cases  of  renal 
tuberculosis  and  seen  perhaps  as  many  more 
who  have  either  been  operated  upon  by  other 
surgeons  or  who  have  refused  operation,  and 
never  yet  have  I  seen  its  mate.  Several  of  my 
cases,  however,  have  shown  for  long  periods  of 
time  a  very  considerable  remission  of  symp- 
toms. Two  of  them  have  remained  entirely 
without  symptoms,  respectively,  for  two  and 
six  years,  at  the  end  of  which  periods  the 
symptoms  returned  and  I  removed  the  kidney. 

The  first  of  these  patients,  an  Irishman,  27  years 
of  age,  came  to  St.  Vincent's  Hospital  in  February, 


igii,  giving  the  following  history:  Never  had  ve- 
nereal disease; wasaheavy drinker;  had  pneumonia 
two  years  before  admittance  and  showed  a  scar  on 
his  neck  from  a  gland  which  suppurated  at  that 
time.  His  urinary  history  was  one  of  hemorrhage; 
six  years  before  he  had  bad  a  profuse,  spontaneous, 
painless  hematuria.  This  ceased  after  a  day  or  so. 
Three  months  before  admission  the  bleeding  re- 
appeared and  lasted  two  days.  At  the  time  of 
entering  the  hospital  he  had  been  bleeding  again  for 
seven  days.  He  showed  no  other  symptoms  relative 
to  his  urinary  organs  and  had  lost  no  weight.  As 
soon  as  he  entered  the  hospital  the  bleeding  stopped 
and  he  went  through  an  attack  of  delirium  tremens, 
lasting  two  weeks.  At  the  end  of  this  time  physical 
examination  revealed  a  very  large,  low  kidney  on 
the  right  side  and  a  slight  pulmonary  dullness  at  the 
left  base.  In  24  hours  be  passed  47  oz.  of  urine 
containing  1.3  per  cent  urea,  some  red  and  white 
blood  cells,  and  no  pus.  Phcnolsulphonephthalein 
was  injected  and  after  a  delay  of  11  minutes  be 
passed  20.5  per  cent  in  the  first  hour  and  8.Q  per 
cent  in  the  second. 

Cystoscopy  showed  a  normal  bladder  and  normal 
ureter  orifices.  No.  6  flute  tip  ureter-catheters  were 
readily  introduced  15  ccm.  into  each  ureter  and  in  the 
first  8minutes5ccm.of  urine  were  obtained  from  the 
enlarged  right  kidney,  containing,  besides  the  usual 
blood  and  epithelial  cells,  numerous  casts,  a  few 
leucocytes  and  1.3  per  cent  urea;  white  from  the 
left  one  only  3  ccm.  were  obtained  with  0.3  per  cent 
urea,  no  pus  and  no  casts.  The  phenoisulphoneph- 
thalein  appeared  in  8  minutes  from  the  right  kidney; 
in  9  from  the  left.  In  the  first  30 minutes,  thereafter, 
3  per  cent  was  excreted  from  the  right  side,  only  a 
trace  from  the  left  and  in  the  following  30  minutes 
5.6  per  cent  from  the  right  side  and  1.7  per  cent 
from  the  left.  There  was  no  pus  in  any  of  the 
urinary  specimens. 

Here  was  a  curious  state  of  affairs:  The  patient's 
symptoms  suggested  tumor,  and  the  marked  en- 
largement of  the  right  kidney  suggested  that  the 
tumor  was  unquestionably  on  the  right  side,  yet 
the  functional  test  showed  a  great  deficiency  in  the 
excretion,  both  of  urea  and  phenobulphonephthalein 
from  the  left  kidney.  Accordingly  I  cut  down,  first 
upon  the  left  kidney,  found  its  upper  third  converted 
into  a  cheesy  mass,  obviously  an  ancient  tuberculosis. 
Turning  the  patient  over,  a  small  incision  sufRced 
to  reveal  that  the  right  kidney  was  very  low, 
hypertrophied  to  twice  its  normal  size,  but  other- 
wise apparently  normal.  Turning  back  to  the  left 
side,  I  therefore  removed  the  left  kidney ;  the  patient 
making  an  uneventful  recovery.  Maximum  tempera- 
ture after  the  operation  was  100.4°  ?■.  and  the 
wounds  healed  by  primary  union. 

On  looking  back  at  the  case,  the  presence 
of  the  casts  in  the  urine  from  the  right  kidney 
and  the  markedly  deficient  excretion  from  the 
left  side,  together  with  the  absence  of  casts, 
should  have  warned  me  of  the  presence  of 
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renal  tuberculosis  on  that  side,  had  I  but 
seen  some  pus.  For  casts  on  one  side  and 
deficient  function  with  pus  and  without 
marked  enlargement  of  the  kidney  upon  the 
other  side  is  very  suggestive  of  unilateral 
tuberculosis. 

But  the  second,  and  for  our  present  purpose 
the  most  important,  feature  of  this  case  is  the 
distribution  of  lesions  of  the  infected  kidney 
(Fig-  i).  Its  upper  pole  was  converted  into  a 
cheesy  mass;  the  remainder  of  the  kidney 
showed  a  few  evidences  of  beginning  tubercu- 
losis scattered  here  and  there,  the  most 
notable  of  which  was  an  ulceration  upon  one 
of  the  lower  papillae.  The  pelvis  of  the  kidney 
was  not  far  from  normal.  We  may  make  the 
pathological  and  clinical  pictures  coincide  by 
assuming  that  the  original  lesions  were  at  the 
uppjer  pole  and  closed  with  caseation  of  that 
pole,  that  the  kidney  pelvis  was  but  little 
infected,  and  that  with  spontaneous  shutting 
off  of  the  tuberculous  lesion  in  the  upper  pole, 
the  whole  process  became  quiescent  for  six 
years,  only  to  break  out  again  with  precisely 
the  same  process  at  the  lower  pole.  If  this 
patient  had  come  to  autopsy  after  being 
killed  in  an  accident,  at  some  time  between 
the  first  and  second  outbreaks  of  his  renal 
tuberculosis,  his  kidney  might  have  gone 
down  in  history  as  proof  that  renal  tubercu- 
losis can  and  does  heal  with  only  partial 
destruction  of  the  parenchyma.  Fortunately, 
the  science  of  medicine  has  been  spared  this 
shock. 

My  second  case  illustrates  this  temporary  healing 
after  partial  destruction  of  the  kidney  even  more 
strikingly.  The  patient,  a  woman  38  years  of  age, 
was  brought  by  her  physician  for  cystoscopy  in  July, 
1 9 10.  She  was  in  excellent  general  health  and  com- 
plained only  of  a  spontaneous  ** cystitis"  (i.e., 
frequent  and  painful  urination  with  pus)  of  six 
months'  duration,  which  had  been  entirely  uninflu- 
enced by  treatment,  but  had  ceased  spontaneously 
a  month  before  she"  came  to  me.  A  few  days  there- 
after  she   had   a   single  hematuria.      Cystoscopy 


showed  nothing  abnormal  in  the  bladder  excepting 
a  swollen,  inflamed  right  ureter  orifice.  The  ureters 
were  both  readily  catheterized  to  the  renal  pelvis. 
Five  ccm.  of  indigo-'carm in  was  injected ;  this  ap- 
peared from  the  left  kidney  in  13  minutes;  from  the 
right  in  32  minutes.  The  urine  from  the  left  kidney 
contained  1.8  per  cent  urea,  no  pus  and  no  casts; 
that  from  the  right  kidney  contained  1.2  per  cent 
urea,  pus,  no  casts  and  no  tubercular  or  other 
bacteria,  by  smear.  Guinea  pigs  were  inoculated 
with  the  bladder  urine  and  survived. 

She  was  seen  again  in  November,  19 10,  and  No- 
vember, 191 1,  each  time  free  from  symptoms,  but 
passing  urine  which  contained  a  very  faint  trace 
of  albumin  and  a  few  pus  cells. 

On  January  31,  191 3,  she  returned,  stating  that 
after  a  slight  vesical  irritability  which  had  lasted 
for  two  months,  she  was  suffering  a  distinct  bladder 
irritation  for  two  days.  Cystoscopy  showed  a  little 
vegetating  mass  at  the  right  ureter  orifice  and  some 
inflammation  about  this.  Ureter  catheterization 
drew  from  the  right  kidney  urine  containing  0.4 
per  cent  urea,  pus  and  tubercle  bacilli  by  smear; 
while  the  urine  from  the  left  side  showed  0.75  per 
cent  urea  and  a  few  leucocytes.  The  X-ray  showed 
an  enlarged  right  kidney  and  an  injection  of  collargol 
into  this  (Fig.  2)  showed  that  while  the  pelvis  was 
not  dilated  the  enlargement  was  chiefly  confined  to 
the  lower  pole. 

Upon  these  findings  the  right  kidney  was  removed. 
Its  lower  pole  was  found  replaced  by  two  large 
cysts,  containing  bloody  serum.  The  remainder  of 
the  kidney  was  so  normal  that  a  most  competent 
pathologist  was  unable  to  find  any  lesions  in  it  even 
suggestive  of  kidney  tuberculosis  (Fig.  3).  But 
the  pelvis,  though  normal  in  every  other  respect, 
was  studded  with  little  spots  which  proved  on  sec- 
tion to  be  miliary  tubercles.  Her  symptoms  ceased 
upon  removal  of  the  kidney;  her  wound  healed  by 
first  intention. 

Here,  then,  is  a  second  case  of  partial 
healing  of  renal  tuberculosis  with  remission 
of  symptoms  for  two  years.  As  we  look  at 
these  two  specimens,  I  think  we  may  antici- 
pate the  day  when  specimens  similar  to  these 
shall  be  made  the  basis  of  a  plausible  but 
entirely  imwarrantable  pathological  attack 
upon  nephrectomy  for  the  cure  of  renal 
tuberculosis.  To  forestall  this  is  my  excuse 
for  presenting 'them  before  you. 
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*  CHOLECYSTITIS^ 

By  lewis  GREGORY  COLE,  M.  D.,  New  York  City 

Professor  of  Radiology,  Cornell  University  Medical  College 


THE  rontgenographic  diagnosis  of  gall- 
stones and  cholecystitis  is  a  subject 
that  has  interested  rontgenologists 
and  diagnosticians  since  the  earliest 
use  of  the  X-rays.  It  seemed  reasonable  that 
the  rontgenographic  method  of  detecting  renal 
calculi  would  likewise  reveal  biliary  calculi. 
But  repeated  failures  led  most  of  us  to  aban- 
don hope,  and*  for  a  long  time  not  even  to 
attempt  the  examination.  With  the  increas- 
ing number  of  cases  examined,  and  the  use 
of  an  intensifying  screen  and  soft  tube,  gall- 
stones were  occasionally  detected.  This  led 
me  to  the  routine  examination  for  gall-stones 
in  all  cases  presenting  symptoms  referable  to 
the  right  hypochondrium.  The  number  of 
positive  diagnoses  which  I  have  been  able  to 
make  proves  that  the  examination  is  justified; 
but  a  negative  diagnosis  should  never  be 
made  where  there  is  no  evidence  of  a  calculus. 
Several  observers  have  reported  individual 
cases  where  gall-stones  have  been  detected. 
Three  cases  were  reported  by  Pf abler  in  191 1.* 
In  1 91 3  Thurston  Holland  reported  three 
cases,  and  called  attention  to  the  necessity  for 
differentiating  right  renal  calculi  from  biliary 
calculi.^  This  point  alone  justifies  careful 
consideration  of  the  subject.  Gall-stones  and 
cholecystitis  have  been  observed  rontgeno- 
graphically  in  20  out  of  500  cases  examined  for 
gastro-intestinal  lesions,  and  I  believe  that  the 
systematic  search  for  them  by  the  method 
described  in  this  article  will  reveal  them  in  a 
much  larger  percentage  of  the  cases  examined. 
Before  studying  the  rontgenographic  indica- 
tions of  gall-stones  and  gall-bladder  infection, 
the  anatomy  of  this  region  should  be  noted. 
There  are  three  possible  locations  for  stones, 
viz.,  in  the  gall-bladder,  the  cystic  duct,  and 
the  common  duct.  But  such  considerations, 
and  also  the  frequency  with  which  infection 

•Fortschr.  a.  d.  Geb.  d.  Rdntgenstrahlen.,  191 1,  xvi,  335. 
*  Arch.  ROntg.  Ray,  Lond.,  19x3,  March,  p.  374. 


occurs  with  or  without  calculi,   are  questions 
not  within  the  scope  of  this  communication. 

INDIRECT     EVIDENCE      OF      BILIARY      CALCULI 

The  rontgenographic  indications  of  gall- 
stones are  direct  or  indirect.  Direct  evidence 
consists  of  a  characteristic  localized  area  of  in- 
creased density,  corresponding  in  size  and 
shape  with  a  calculus.  Indirect  evidence  is 
afforded  by  the  distortion  of  the  adjacent 
hollow  viscera  by  adhesions  from  an  accom- 
panying cholecystitis  (Figs,  i  to  6).  The 
indirect  evidence  will  be  considered  first 
because  of  its  greater  importance.  .Moyni- 
han  states  that  it  is  now  a  matter  of  general 
acceptance  that  gall-stones  are  caused  by 
infection.'*  If  this  is  true,  the  indirect  evidence 
is  more  valuable  than  the  direct  evidence, 
and  indeed  my  experience  has  borne  out  this 
theory.  In  30  per  cent  of  the  cases  the  lesion 
was  detected  solely  by  indirect  evidence,  and 
in  60  per  cent  of  the  cases  the  indirect  evi- 
dence was  a  most  important  factor.  I  believe 
that  the  deformity  of  the  cap  and  pars  pylo- 
rica  or  the  kinking  and  constriction  of  the  he- 
patic flexure  are  stronger  rontgenologic  indica- 
tions for  surgical  procedure  than  the  presence  of 
a  calculus  in  the  gall-bladder,  without  evidence 
of  adhesions  involving  the  hollow  viscera.  In 
such  cases  it  is  immaterial  whether  the  infec- 
tion is  due  to  gall-stones,  typhoid,  or  some 
unknown  cause,  or  whether  it  has  been  of 
sufficiently  long  standing  to  allow  the  forma- 
tion of  calculi.  In  view  of  the  numerous  post- 
mortem discoveries  of  gall-stones,  which  did 
not  cause  symptoms  sufficiently  severe  to 
justify  surgical  interference,  it  is  obvious 
that  the  important  point  to  determine  in 
cases  of  unimpacted  calculi  is  whether  the 
stones  are  associated  with  cholecystitis  exten- 
sive enough  to  cause  symptoms.  The  accom- 
panying adhesions  manifest  themselves  in  an 

*  "An  address  on  gall-stones."   Brit.  M.  J.,  1913,  No.  2714,  8. 


I  Since  presenting  this  paper  before  the  Atlantic  County  Medical  Sodety  on  May  9th,  Dr.  Case,  of  Battle  Creek,  has  published  an  article 
on  gall-stones.      Arch.  Rdntg.  Ray,  1913,  September. 
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Fig.3- 

Fig.  1.  Contraction  nf  cap  and  pars  pylorica  by  ad- 
beiioiu  from  cholecystitis  with  c^culi  invisible  rBnt- 
gEnograpbically.    Proven  by  surgery. 

Fig.  5.  Indentation  in  ftieater  curvature,  in  wbicb  Uy 
small,  atropbic  gall-bladder,  containing  calculus  invisible 
TJJntgenogiaphically.    Proven  by  surgery. 

alteration  o£  the  lumen  of  the  stomach,  cap, 
or  hepatic  flexure  of  the  colon. 

DIRECT  EVIDENCE  OF  BILIARY  CALCULI 
Regarding  direct  evidence  of  gall-stones, 
two  things  must  be  considered:  first,  the 
detection  of  the  calculus,  and  second,  its 
differentiation  from  a  renal  calculus  or  some 
other  calcareous  body  in  this  region,  especially 


Fig.  4 

Fig.  J.  Absence  of  cap.  Sphinaer  widened  on  lesser 
curvature.  Cholecystitis  with  calculi  invisible  r&nt- 
genographically.    Proven  by  surgery. 

Fig.  4.  Adhesions  of  cap  and  pars  pylorica  from  chole- 
cystitis. No  calculus  visible  rOntgenographically.  Surgery 
imminent. 


a  calcified  costal  cartilage.  The  possibility  of 
detection  depends  upon  the  percentage  of 
mineral  salts  in  the  stone,  or  surrounding  a 
cholesterin  nucleus,  upon  the  thickness  and 
density  of  the  surrounding  tissue,  and  the 
penetration  of  the  X-ray  tube.  A  soft  tube,  a 
very  short  exposure,  and  the  use  of  an  intensi- 
fying screen  will  give  a  wealth  of  detail  im- 
possible to  obtain  by  ordinary  methods.    In- 
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Fig.  s-  Adhewons  of  cap,  pyloric  spliincter,  and  para 
pybrica,  from  cholecystitis  mth  a  calculus  visible  rijnt- 
genographically  (see  Fig,  14).   Proven  by  surgery. 

Fig.  7.  Pressure  on  tenninal  wave  and  cap  by  four  gall- 
■tones.    Anterior  \'iew.    Proven  by  surgery. 

testinal  content  is  often  thus  accentuated,  and 
must  not  be  mistaken  for  gall-stones.  I  have 
not  found  that  the  twisted  position  of  the 
patient,  claimed  by  Pfahler  as  an  essential  to 
the  diagnosis  of  gall-stones,  is  of  any  particu- 
lar advantage. 

In  some  instances  the  calculus  is  shown  so 
clearly  that  there  is  absolutely  no  doubt  of  its 
presence.    In  other  cases  it  is  so  indistinct 


Fig.   6.    Adhesions  of  cap   from  cholecystili 
calculus  visible  rtSntgenographically. 

Fig.  8.   Same  case  as  Fig.  7.    Posterior  view. 


(Fig.  2z)  that  it  can  be  discovered  only  by 
making  several  rontgenograms,  superimposing 
two  or  three  of  them,  and  examining  them 
carefully  against  the  sky.  A  stereoscopic 
study  of  two  rontgenograms  made  with  the 
tube  in  the  same  position  or  at  slightly  differ- 
ent angles  sometimes  aids  very  materially  in 
the  detection  and  interpretation  of  doubtful 
shadows.     Occasionally  an  accumulation  of 
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gas,  or  air  artificially  injected  into  the  colon, 
will  accentuate  the  stone  in  a  remarkable 
manner.  The  organs  surrounding  it  are  rela- 
tively dense  to  the  X-rays.  There  are  stones 
which  are  no  more  opaque  to  the  rays  than 
the  tissue  which  surrounds  them,  and  there 
are  others  which  are  as  opaque  as  the  densest 
renal  calculus.  Between  these  two  extremes 
are  stones  of  all  degrees  of  density.  The 
technique  above  described  will  enable  one 
to  detect  a  relatively  large  percentage  of 
biliarv  calculi. 

Differentiation  between  biliary  and  renal 
calculi.  The  differential  diagnosis  of  biliary 
calculi  from  right  renal  calculi  is  of  great  im- 
portance, and  should  be  carefully  made  in 
every  case  presenting  a  stone  in  this  region. 
The  following  points  will  aid  in  identification: 

First.  Biliary  calculi  show  more  distinctly 
and  appear  smaller  when  the  plate  is  pjaced 
on  the  abdomen  than  when  the  plate  is  placed 
on  the  back.  The  opposite  is  true  of  renal 
calculi.  When  the  biliary  calculi  is  well  back 
in  the  cystic  duct,  this  variation  of  size  is  not 
so  great  as  when  it  is  in  the  gall-bladder.  In 
such  cases  it  is  wise  to  place  a  small  triangular 
marker  on  the  abdominal  wall  and  make  two 
exposures,  either  on  the  same  plate  or  on 
different  plates,  shifting  the  tube  five  inches 
between  tiie  exposures.  Where  two  plates  are 
used,  match  the  shadows  of  the  lead  marker 
and  measure  the  distance  between  the  two 
shadows  of  the  gall-stone.  In  order  to  deter- 
mine with  accuracy  whether  the  shadow  is 
nearer  the  anterior  or  posterior  wall  of  the 
abdomen,  repeat  the  above  process  with  the 
plate  posterior,  and  compare  the  distance 
between  the  shadows. 

To  determine  distance  of  calctdus  from 
abdominal  wall.  By  measuring  the  distances 
of  the  tube  from  the  plate,  and  how  far  the 
tube  is  shifted  between  the  exposures,  the  old 
principle  of  localizing  foreign  bodies  described 
may  be  applied  to  find  the  distance  of  the 
calculus  from  the  anterior  abdominal  wall. 

Let  iVO= plane  of  the  two  positions  of  the  tube. 

C  and  D=two  positions  of  the  tube. 

CD         =  5",  distance  between  the  positions  of  the  tube. 

= plate,  parallel  to  plane  NO. 

==  shadow  of  marker  on  plate. 

=:  shadow  of  stone  when  tube  is  at  D. 

= shadow  of  stone  when  tube  is  at  C. 
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Second.  The  second  differential  point  is 
the  ring-like  shadow  cast  by  a  biliary  calculus 
when  there  is  a  calcareous  coating  to  a 
cholesterin  nucleus.  Renal  calculi  seldom  if 
ever  have  this  appearance. 

Third.  When  three  or  more  biliary  calculi 
are  present  they  are  likely  to  have  faceted 
surfaces,  which  are  readily  recognized  rontgen- 
ographically.  If  more  than  one  renal  calculus 
is  present  one  is  usually  larger  than  the  others, 
and  the  group  frequently  has  the  appearance 
of  a  large,  branching  phosphatic  calculus. 

Fourth.  Moving  the  tube  from  side  to  side 
alters  the  relation  of  a  biliary  calculus  to  the 
kidney,  but  it  does  not  alter  the  relation  of  a 
renal  calculus  to  the  kidney. 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  g.  Same  case  as  Fig.  7.  live  days  afterwards.  Show- 
ing cbimge  in  relative  position  of  stones.    Anterior  view. 
Fig.    10.   AdbestODS  of   cap   and   pars   pyloric*   from 


cholecystitis  with  five  calculi.    Anterior  view. 
Fig.  II.    Same  case  as  Fig,  10.    Anterior  view. 
Fig.  1 1.    Same  case  as  Fig.  10.    Posterior  view. 


Differentiation  from  duodenal  ulcer.  Adhe- 
sions from  cholecystitis  so  closely  resemble 
adhesions  and  cicatricial  contraction  from 
prepyloric  or  post-pyloric  (duodenal)  ulcers 
that  it  is  sometimes  difficult  to  differentiate 
between  them.  But  if  the  lesion  is  sufficiently 
extensive  to  indicate  surgical  interference,  the 
differentiation  is  of  more  scientific  interest 
than  practical  value.  The  points  of  differenti- 
ation between  these  conditions  are  as  follows: 


"Gall-bladder  infection  is  usually  more  exten- 
sive.   It  involves  the  greater  curvature  and 

draws  the  stomach  to  the  right,  causing  an 
angulation  of  the  cap.  The  cap  may  be  in- 
volved in  the  adhesions,  but  not  more  so 
than  the  pyloric  end  of  the  stomach.  There 
is  no  evidence  of  a  localized  area  of  indu- 
ration of  the  cap,  and  obstruction  of  its 
lumen  is  not  as  frequent  as  in  cases  of  duo- 
denal ulcer." 
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Fig.  13.   Gall-stone,  more  dense  near  periphery  than  in 

Fig.  15.  Ring-like  appearance  of  gall-stone,  having 
ctoter  of  cholesterin  in  a  calcareous  shell. 

Case  i.  March  19,  igia.  Thb  is  the  most 
interesting  of  all  the  cases.  The  patient  had  typical 
symptoms  of  renal  calculus,  except  blood  in  the 
urine,  and  was  referred  for  an  examination  of  the 
kidneys.  The  rSntgenograms  showed  the  region  in 
question  with  sufficient  distinctness  for  a  negative 
diagnosis  of  renal,  ureteral,  and  vesical  calculus, 
and  I  advised  a  gastric  examination.  This  revealed 
a  permanently  contracted  cap  and  adhesions  involv- 
ing the  extreme  pyloric  end  of  the  stomach.  I  was 
unable  to  decide  whether  these  adhesions  were 
caused  by  duodenal  ulcer  or  gall-bladder  infection. 


Fig.  16. 
Fig.  14.  Gall-stone,  more  dense  near  periphery  than  in 
Fig.  16.   Gall-stone,  unusually  dense  to  X-rays. 


but  stated  that  surgical  interference  was  justifiable, 
solely  on  the  rontgenographic  findings.    Dr.  Brewer, 

who  operated,  was  rewarded  for  his  confidence  in  the 
rontgenologic  diagnosis  by  findingacholecystitis  with 
a  number  of  small  calculi  not  shown  in  the  radio- 
graph (Fig.  r). 

Case  2.  December  21,  igio.  There  was  a  definite 
indirect  evidence  of  adhesions  involving  the  cap  and 
pyloric  end  of  the  stomach,  but  there  was  no  direct 
evidence  of  gall-stones.  Some  doubt  existed  as  to 
whether  the  adhesions  were  caused  by  ulcer  or  gall- 
bladder infection,  but  there  was  no  question  as  to 
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Fig.  iQ.  Fig.  lo. 

Fig.  17.  Two  small  gall-stones,  arcentuated  by  an  over-  ils  base  on  IcCt  ^de  b  visible.    Calculus  in  close  proitiinity. 

lying  accumulation  oF  gas  in  colon.  Anterior  view. 

Fig.  18.   Large  gall-stone,  one  inch  in  diameter.  Fig.  10.    Same  case  as  Fig.  19.    Lateral  view  showing 

Fig.  19.   Cap  so  contracted  by  cholecystitis  that  only  how  descending  duodenum  encircles  calculus. 

the  advisability  of  surgical  procedure.     The  lesion  nosis.    As  a  matter  of  tact,  I  recognized  the  location 

was  found  to  be  a  cholecystitis  with  f;all-stones,  and  extent  of  the  lesion. and  stated  that  surgical 

which  were  not  shown  rootgenographically  (Fig.  2).  procedure    was    indicated;    and    1    maintain    that 

Case  3.    January  23.  igii.     In  this  case  there  recognition  of  the  cause  of  the  lesion  is  of  more 

was  no  direct  evidence  of  gall-stones,  but  there  was  scientific  interest  than  practical  value. 

a  constant  deep  indentation  on  the  greater  curvature  Case  4.    January  10,  19 1,^,    The  patient  had  had 

near   the    pylorus,  resembling   a  small  hour-glass  a  perfectly  typical  attack  of  cholecystitb,  with  tem- 

sfomach  (Fig.  3).     I  thought  that  this  lesion  was  perature,  local  tenderness,  and  a  marked  degree  of 

caused  by  an  old  ulcer,  and  advised  surgical  proced-  jaundice.    The  rtintgenograms  showed  a  contracted 

ure,  which  revealed  a  small  calculus  about  the  size  of  cap  and  irregularities  of  the  sphincter  and  lesser 

an  almond  in  a  contracted  gall-bladder  adherent  to  curvature  of  the  pars  pylorica.  which  constitute 

the  gastric  wall.     This  case  has  been  frequently  definite  indirect  evidence  of  adhesions  involving  this 

quoted  as  one  in  which  I  made  an  erroneous  diag-  region  (Fig.  4).     The  patient  recovered  from  this 
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No  evidence   oi  accompanying 


Kg.14- 

Fig.  IJ.  Two  indistinctly  defined  gall-stones.  Proven 
by  surgery. 

Fig.  24.  Lajge.  faintly  outlined  gall-stone.  Proven  by 
suigery.    For  indirect  evidence  in  this  case  see  Fig.  5. 


attack,  and  has  not  as  yet  consented  to  surgical 
procedure. 

Case  5.  March  19,  1912.  Patient  shows  both 
direct  and  indirect  evidence  of  gall-stones,  although 
the  indirect  is  of  more  diagnostic  importance  than 
the  direct  evidence.  An  indistinct  shadow  of  a  large 
biUary  calculus  was  present  in  all  the  radiographs 
(Figs.  5  and  14),  but  the  adhesions  caused  by  the 
cholecystitis  were  so  extensive  that  they  made  me 
suspicious  of  carcinoma.  The  following  is  a  quota- 
tion from  the  rSntgenoIogic  report. 

"The  absence  of  the  duodenum,  the  contracted 


cap,  the  irregular  worm-ealen  appearance  at  the 
pylorus,  and  the  absence  of  the  pyloric  sphincter 
indicate  a  lesion  in  this  region  which  calls  for 
surgical  procedure.  This  lesion  is  probably  adhe- 
sions from  gall-bladder  infection,  probably  with  a 
calculus;  but  considering  the  irregular  worm-eaten 
appearance  of  the  pyloric  end  of  the  stomach,  I  do 
not  feel  justified  in  eliminating  carcinomatous 
degeneration." 

Si  I  months  later  a  note  received  from  the  patient's 
husband  stated  that  she  had  not  consulted  a  surgeon : 
"By  following  a  strict  diet  for  two  months  she  is 


226 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


greatly  improved  in  health;  while  she  is  not  con- 
sidered permanently  well, .  there  is  no  longer  any 
particular  disturbance  of  the  digestion  or  stomach.'* 

Three  months  after  this  her  physician  wrote  me 
that  the  patient  had  been  seized  with  a  sudden 
attack  similar  to  the  two  previous  attacks,  which 
suggested  gall-stone  trouble  very  strongly.  She 
was  at  once  operated  upon  and  a  large  gall-stone  was 
found  in  the  intestinal  lumen,  having  worked 
through  the  adhesions  from  the  gall-bladder  and, 
at  the  time  of  this  last  attack,  caused  perforation 
of  the  bowel  and  acute  septic  peritonitis,  resulting 
in  the  patient's  death. 

Case  6.  January  ii,  191 2.  Both  direct  and  in- 
direct evidence  of  a  biliary  calculus  were  present, 
the  stone  resembling  the  one  shown  in  Case  9:  but 
it  lies  so  far  back  in  the  cystic  duct  that  there  is  not 
so  much  variation  between  its  size  in  the  anterior 
and  posterior  rontgenograms  as  in  that  case.  As  the 
characteristic  ring-like  appearance  and  the  faceted 
surfaces  were  wanting,  it  was  diflScult  to  differenti- 
ate it  from  renal  calculus.  There  were,  however, 
indirect  evidences  of  an  accompanying  cholecystitis 
with  adhesions  involving  the  cap  and  pylorus.  The 
distended  gall-bladder  shows  distinctly.  The  case 
was  studied  for  a  year,  making  two  or  three  sets  of 
r5ntgenograms,  and  during  that  time  the  adhesions 
involving  the  cap  increased  and  caused  a  gastric  re- 
tention. Surgical  procedure  revealed  a  gall-bladder 
corresponding  in  size  and  shape  with  the  rontgeno- 
graphic  findings,  the  gall-stones,  and  the  accom- 
panying cholecystitis  with  adhesions  (Fig.  6). 

Case  7.  January  25,  191 2.  This  case  illustrates 
direct  rontgenographic  evidence  of  four  gall-stones 
having  the  characteristic  ring-like  appearance.  They 
show  much  clearer  and  appear  smaller  in  the  anterior 
than  in  the  posterior  r5ntgenogram.  The  clinical 
diagnosis  prior  to  the  rdntgenographic  examination 
was  duodena]  ulcer.  Surgical  procedure  revealed  a 
carcinoma  of  the  appendix  in  addition  to  the  gall- 
stones. Note  the  absence  of  adhesions,  as  evidenced 
by  a  normal  cap  and  pyloric  sphincter.  By  making 
a  large  series  of  rontgenograms  we  were  able  to  ob- 
tain stereoscopic  plates  showing  the  manner  in  which 
the  chain  of  calculi  wrapped  around  the  head  of 
the  pylorus  (Figs.  7,  8  and  9). 

Case  8.  January  13,  191 1.  A  perfectly  charac- 
teristic group  of  five  calculi  with  faceted  surfaces  is 
shown  in  this  case.  The  relation  of  these  calculi  to 
the  junction  of  the  cap  and  descending  duodenum 
and  their  variation  in  size  in  the  anterior  and 
posterior  radiographs  are  the  pathognomonic  radio- 
graphic indications  of  gall-stones  (Figs.  10,  11  and 
12).  So  far  as  I  know  this  woman  has  not  been 
operated,  but  there  is  no  doubt  of  the  diagnosis  in 
this  particular  case. 

Case  9.  January  11,  1910.  The  variation  in  size 
of  a  calculus  in  the  anterior  and  posterior  rontgeno- 
grams are  shown  in  Figs.  13  and  14.  This  calculus 
did  not  have  the  characteristic  ring-like  appearance 
or  faceted  surface,  but  shifting  of  the  tube  between 
exposures  altered  its  relation  to  the  kidney.     The 


patient  was  an  unfavorable  surgical  risk,  and  no 
operation  was  performed,  and  no  examination  made 
for  indirect  evidence. 

Case  10.  July  i,  191 1.  The  characteristic  ring- 
like appearance  of  a  calculus,  which  is  much  more 
distinct  in  the  anterior  than  in  the  posterior  ront- 
genogram  (Fig.  1 5) ,  was  present  in  this  case. 

Case  ii.  December  11,  1905.  This  patient  was 
examined  for  renal  calculus.  A  distinct  shadow  was 
shown,  slightly  below  the  normal  position  of  the 
kidney  (Fig.  16).  Operation  failed  to  reveal  a  renal 
calculus,  but  a  biliary  calculus  corresponding  in  size 
and  shape  with  the  rontgenographic  finding  was 
found. 

Case  12.  May  13,  191 3.  The  clinical  history  was 
one  of  acute  attacks  of  pain,  which  had  been  diag- 
nosed both  as  gall-stone  and  ptomaine  poisoning. 
The  indirect  evidence  showed  a  persistent  contrac- 
tion of  the  cap  and  an  irregularity  of  the  pyloric 
sphincter,  believed  to  be  either  a  spasm  or  adhesions. 
Subsequent  plates,  made  for  direct  evidence,  showed 
two  clear-cut,  well-defined  shadows  having  the 
appearance  of  diplococci.  They  were  visible  in 
several  plates,  but  happened  to  be  very  much 
accentuated  in  one  of  the  plates  presenting  an 
accumulation  of  gas  in  the  overlying  gut  (Fig.  17). 

Case  13.  May  22,  1913.  For  two  years  the  pa- 
tient had  had  occasional  attacks  of  severe  pain  and 
upward  pressure  in  epigastrium,  lasting  for  six  and 
seven  hours  and  leaving  him  sore  and  weak.  He  had 
lost  thirty  pounds  in  about  a  year.  The  rontgeno- 
grams showed  direct  evidence  of  a  large  calcified 
body  anterior  to  the  kidney  and  directly  in  the  posi- 
tion of  the  gall-bladder  (Fig.  18).  The  indirect  evi- 
dence was  pylorospasm  and  contraction  of  the  cap, 
with  a  possibility  of  some  adhesions.  This  is  a  recent 
case,  and  the  patient  is  waiting  until  the  summer  is 
over  before  submitting  himself  to  surgery. 

Case  14.  May  15,  1913.  The  rontgenograms 
(Figs.  19  and  20)  show  both  direct  and  indirect 
evidence.  The  cap  is  contracted  and  the  pyloric 
sphincter  irregular.  Rontgenograms  made  in  the 
lateral  direction  show  that  the  descending  duodenum 
encircles  a  gall-stone. 

Case  15.  October  4,  191 2.  The  direct  and  in- 
direct evidence  were  at  variance  in  this  case  (Fig. 
21).  The  direct  evidence  showed  a  calculus,  which 
I  interpreted  as  a  gall-stone  after  a  most  careful 
examination,  including  an  application  of  all  of  the 
methods  previously  described.  The  indirect  evi- 
dence showed  no  adhesions,  as  there  was  a  perfectly 
normal  stomach,  pylorus,  and  cap,  freely  movable. 
Surgical  procedure  failed  to  reveal  a  biliary  calculus, 
but  there  was  a  calculus  in  the  under  surface  of  the 
liver  in  close  proximity  to  the  gall-bladder,  which 
was  involved  in  slight  adhesions,  not,  however, 
extending  to  the  capsule  in  the  liver.  A  thick  band 
of  the  omentum  was  attached  to  the  stump  of  an 
appendix  previously  removed. 

Case  16.  February  26,  19 13.  The  plates 
showed  such  slight  ring-like  shadows  that  they 
could  be  perceived  only  by  viewing  the  plate  against 
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the  sky,  and  it  was  difficult  to  differentiate  them 
from  calcified  costal  cartilages  (Fig.  22).  We  traced 
the  outlines  of  two  complete  and  several  incomplete 
rings,  and  assumed  that  there  were  three  or  four 
calculi.  Surgical  procedure  revealed  only  two  calculi 
and  a  mass  of  thick  tarry  bile. 

Case  17.  February  15,  1913,  shows  a  calcu- 
lus in  exactly  the  proper  relation  to  the  duode- 
num and  hepatic  flexure  for  a  gall-stone;  but  the 
patient  was  not  a  good  surgical  risk,  and  the  symp- 
toms were  not  sufficiently  severe  to  indicate  surgical 
procedure  (Fig.  23) . 

Case  18.  March  24,  191 1.  A  calcareous  body 
was  present  in  a  series  of  rontgenograms.  The  clin- 
ical symptoms  were  those  of  gall-stones.  Surgical 
procedure  revealed  a  gall-stone;  but  there  was  also  a 
calcified  gland  palpable  in  the  field  of  operation,  so 
it  is  impossible  to  state  whether  or  not  this  really 
was  a  gall-stone. 

Case  19.  February  26,  191 2.  The  findings  in 
this  instance  we're  almost  identical  with  those  of 
Case  18.    Patient  has  not  yet  been  operated  on. 

Case  20.  October  6, 1908.  The  plate  illustrating 
this  case  was  loaned  to  the  surgeon  and  lost  track  of. 
The  diagnosis  was  that  of  a  gall-stone  a  little  larger 
than  a  pea,  one-half  inch  to  the  outer  side  of  the 
median  line,  between  the  eleventh  and  twelfth  ribs, 


behind  and  opposite  the  end  of  the  sixth  rib  in  front. 
The  surgical  findings  confirmed  the  diagnosis. 

Indirect  evidence  of  gall-stones,  or  rather 
of  an  accompanying  cholecystitis,  as  presented 
by  adhesions  involving  the  stomach,  cap, 
duodenum,  or  hepatic  flexure,  is  of  more 
clinical  value  than  the  detection  of  the  gall- 
stones themselves,  because  the  adhesions 
represent  an  accompanying  infection,  requir- 
ing surgical  intervention,  while  a  gall-stone 
without  infection  may  remain  in  the  gall- 
bladder indefinitely  without  causing  symp- 
toms. 

In  conclusion,  I  would  state  that  gall-stones 
may  be  detected  sufficiently  often  to  justify 
a  rontgenographic  search  for  them,  but  the 
absence  of  any  direct  evidence  does  not 
justify  one  in  making  a  negative  diagnosis, 
and  should  not  prevent  surgical  intervention 
provided  it  is  clearly  indicated  by  the  history. 

Above  all,  I  plea  for  a  differential  diagnosis 
between  right  renal  calculi  and  gall-stones. 
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A  FURTHER   STUDY   OF   PERICOLONIC   MEMBRANES 

By  JOSEPH  RILUS  EASTMAN,  M.  D.,  Indianapolis 


PERICOLONIC  membranes,  or  pseudo- 
peritoneums,  present  certain  rather 
definite  variations  in  structure,  form, 
position,  and  relations.  However,  a 
correct  classification  of  these  formations  can 
hardly  be  made  with  our  present  insufficient 
and  disconnected  data  relating  to  their  nature 
and  origin.  For  the  convenience  of  study 
these  anomalous  membranes  may  be  divided 
as  follows: 

Group  I.  Those  peritoneal  sheets  or  rib- 
bons which,  because  of  their  p)osition  and 
attachments,  seem  to  represent  exaggerations 
of  normal  anatomic  fusions,  folds,  or  ligaments; 
for  example: 

(a)  Those  representing  in  an  exaggerated  or 
modified  form.— The  phrenocoUc  liga- 
ment of  Toldt,  the  costocolic  ligament, 
the  hepatocolic  ligament,  etc. 

(b)  Those  representing  in  an  enlarged  or 
modified  form. —  The  bloodless  fold  of 
Treves. 

(This  is  not  always  bloodless.  It  may 
present  parallel  or  irregularly  disposed 
blood-vessels). 

(c)  Those  representing  in  amplified  form. — 
The  fold  of  Reid  (genitomesenteric  fold, 
or  Lane's  band). 

(d)  Those  representing  in  amplified  form. — 
The  crescentric  upfoldings  of  serosa, 
which  divide  the  space  lateral  to  the 
ascending  and  descending  colon  into 
peritoneal  fossae. 

(e)  Those  representing  in  amplified  form. — 
The  attachments  of  the  great  omentum  to 
the  colon,  occasionally  resulting  in  fusion 
of  the  omental  serosa  to  the  peritoneum  of 
the  colon  throughout  its  length. 

Group  2.  Pericolic  membranes  which  corre- 
spond in  form  and  position  to  anomalous  peri- 
toneal fusions  or  folds  which  appear  frequently 
in  the  foetus,  but  which  are  not  constant  and 
therefore  not  anatomic,  as: 
(a)  The  parietocolic  fold  of  Jonnesco.  This 
is  believed  by  Eisendrath,  Greensfelder, 
and  Fallon  to  be  a  normal  anatomic  fold. 
(6)  The  several  so-called  root  folds. 


(c)  Nondescript  peritoneal  folds  about  the 
appendix  and  caput  coli. 

(d)  Adhesions  of  the  peritoneum  of  the  colon 
to  the  upfolding  peritoneum  of  its  own 
mesentery  (Robinson  and  Reid). 

(e)  A  blanketing  of  the  colon  by  the  fused 
anterior  and  posterior  peritoneal  laminae 
of  the  great  omentum.  The  fat  of  the 
omentum  is  absent.  It  may  be  replaced 
by  an  abundance  of  parallel  blood-vessels 
disposed,  as  a  rule,  transversely  to  the 
colon. 

Group  3.  Pericolic  membranes  occurring 
anywhere  upon  the  large  intestine,  frequently 
over  the  splenic  angle,  which  represent  reaction 
to  irritation  of  inflammatory  or  other  char- 
acter occurring  in  post-natal  life. 

(a)  Membraniform  adhesions  occurring  about 
the  colon,  the  result  of  mild  recurring 
peritonitis,  often  secondary  to  chronic 
colitis  (Virchow  and  Gerster).  These  are 
similar  to  the  pseudoperitoneums  seen 
occasionally  uix)n  the  broad  ligament, 
the  uterine  fundus,  and  the  uterine  ad- 
nexae.  I  have  produced  such  formations 
in  rabbits  by  prolonged  administration  of 
morphine  and  by  anal  ligation  inducing 
coprostasis. 

(b)  Changes  in  the  peritoneum  of  the  colon 
due  to  pathology  of  the  circulation,  as 
hyperaemia  or  varicosities  (Hertzler  and 
Cuneo). 

All  of  the  varieties  of  pericolic  membranes 
enumerated  above  have  been  observed  in  the 
foetus,  and  whatever  the  fundamental  proc- 
esses of  pathology  which  cause  these  forma- 
tions may  be,  it  seems  reasonably  certain  that 
those  processes  are  often  active  in  foetal  life 
and  that  aU  forms  of  pericolic  membranes, 
with  the  possible  exception  of  those  embraced 
in  Group  3,  can  be  traced  to  foetal  fusion. 

The  failure  to  observe  membranous  peri- 
colitis in  young  children  has  been  interpreted 
with  some  reason  as  evidence  showing  that 
such  membranes  cannot  be  associated  in  any 
way  with  foetal  peritoneal  anomalies,  but  on 
the  other  hand  must,  in  practically  all  cases, 
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be  consequent  upon  certain    agencies  which 
do  not  become  operative  before  maturity. 

It  is  true  that  membranous  pericolitis  has 
been  observed  much  less  frequently  in  chil- 
dren than  in  adults,  but  there  are  several  quite 
obvious  reasons  for  this.  Abdominal  opera- 
tions for  all  causes  are  much  less  frequent  in 
children  than  in  adults.  The  simple  con- 
troUed  diet  of  children,  their  free  indulgence  in 
exercise,  and  other  healthful  habits  of  living 
protect  them  in  some  measure  from  the 
clinical  process  which  pericolic  membranes 
induce.  If  the  clinical  process  be  established 
in  a  child,  neurasthenia,  one  of  the  conspicu- 
ous symptoms  of  pericolitis,  is  not  always  a 
part  of  it,  therefore  the  condition  may  go 
undiagnosticated  and  unoperated.  It  is  a 
mistake,  however,  to  assume  that  membranous 
pericolitis  does  not  occur  in  young  children. 

With  a  view  to  considering  the  collective 
experience  of  men  who  have  large  opportuni- 
ties for  observation  in  this  field,  and  thus  per- 
haps to  shed  some  light  upon  the  question  of 
the  incidence  of  pseudoperitoneums  in  chil- 
dren, as  well  as  upon  the  subject  of  their  nature 
and  origin,  communications  of  inquiry  were 
addressed  to  representative  teachers  of  sur- 
gery in  this  and  other  countries.  Upon  exami- 
nation of  the  replies  it  appears  that  pericolic 
membranes  have  been  observed  during  ab- 
dominal operations  upon  children  by  nearly 
one-half  of  the  surgeons  addressed.  By  some 
of  those  who  replied  in  the  aflSrmative,  the 
pericolic  membranes  were  assumed  to  repre- 
sent congenital  sheets  or  bands  as  described 
by  C.  H.  Mayo  and  Flint.  By  others  the 
membrane-forming  pericolitis  was  looked 
upon  as  a  condition  secondary  to  colitis  with 
subsequent  mild  repeated  peritonitis,  in  the 
sense  of  Gerster  and  Pilcher.  Others  believe 
the  membrane  to  be  due  to  a  combination  of 
the  causative  factors  mentioned  above.  How- 
ever, all  of  the  following  have  found  anoma- 
lous pericolic  membranes  in  children  of  twelve 
years  of  age,  or  younger:  Roux,  Stiles, 
Czemy,  Albrecht,  Lane,  Willy  Meyer,  C.  H. 
Mayo,  M.  L.  Harris,  Flint,  Binnie,  McArthur, 
Gerster,  Greensfelder,  Hill,  Summers,  Knott, 
Coffey,  Connell,  Porter,  Eisendrath,  Hertzler, 
Finney,  Sherman,  Seelig,  Collins,  Cheever, 
Freeman,  and  Haines. 


Often  in  young  persons  Professor  Roux  has 
observed  a  veil  of  new  and  almost  free  perito- 
neum containing  young  blood-vessels  disposed 
transversely.  The  symptoms  in  these  children 
were  like  those  of  chronic  appendicitis.  Roux 
observed  these  membranes  at  various  levels 
upon  the  ascending  colon.  Stiles  of  Edin- 
burgh has  observed  pericolic  membranes  in 
children  from  a  few  years  of  age  upwards. 
Czerny  has  frequently  seen  anomalous 
peritoneal  membranes  upon  the  colon  in  chil- 
dren. M.  L.  Harris  observed  a  typical  Jack- 
son*s  parietocolic  membrane  in  a  boy  of 
twelve,  and  Willy  Meyer,  C.  H.  Mayo,  D.  N. 
Eisendrath  and  L.  L.  McArthur  have  fre- 
quently observed  Jackson's  membrane  in 
young  children.  Flint  observed  the  mem- 
brane in  children  eight,  ten,  twelve  and 
sixteen  years  of  age  and  believes  that  they 
occur  in  the  same  incidence  in  children  as  in 
adults,  the  reason  that  they  are  not  more 
frequently  seen  being  due  to  the  fact  that  we 
operate  upon  adults  ten  times  more  frequently 
than  upon  children. 

Notwithstanding  the  reports  of  the  sur- 
geons mentioned  above,  which  give  instructive 
evidence  as  to  the  not  infrequent  occurrence 
of  membranous  pericolitis  in  children,  it  may 
be  said  that,  before  conclusions  are  drawn  as 
to  the  incidence  of  Jackson's  membrane  in 
children,  such  clinical  •  evidence  should  be 
supported  by  autopsy  reports  covering  many 
examinations  of  the  peritoneum  in  children. 
Flint  supplies  such  supporting  testimony 
received  by  him  from  Dr.  Samuel  Harvey, 
instructor  of  pathology  in  Columbia  Uni- 
versity. Harvey  did  108  autopsies  on  infants 
from  one  to  two  years  of  age.  In  16.6  per  cent 
of  the  cases  he  f6und  membranes  of  the  parie- 
tocolic type.  In  13 .9  per  cent  of  cases  he  found 
a  membrane  covering  the  caput  coli.  Lane's 
band,  or  Reid's  genitomesenteric  fold  was 
found  in  9.3  per  cent  of  cases.  Flint  says  that 
the  work  of  Harvey  supplies  the  missing  link 
between  the  fcetal  structures  and  the  adult 
veils,  and  confirms  absolutely  their  congenital 
origin,  and  adds  that  he  has  no  reason  to 
change  his  views  as  expressed  in  his  paper 
published  in  the  Johns  Hopkins  Bulletin  for 
October,  191 2,  in  which  he  stated  his  conclu- 
sion that  pericolic  membranes  of  adults  are 
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instances  where  the  secondary  fusions  of  the 
peritoneum  in  embryonic  life  are  more  exten- 
sive than  we  are  usually  accustomed  to  con- 
sider the  norm. 

In  500  autopsies  on  children  under  six  years 
of  age  Albrecht  of  Vienna  found  j>ericascal 
membranes  present  in  about  15  per  cent  of 
the  cases  (Fallon'). 

Van  Buren  Knott  reports  the  cases  of  two 
infants,  one  year  old,  operated  for  intussuscep- 
tion, who  had  weil-developed  Jackson's  mem- 
branes. 

Eisendrath  has  found  pericolic  membranes 
in  children  of  all  ages  from  four  to  sixteen, 
and  believes  them  to  be  of  frequent  occurrence 
in  children.  He  believes,  moreover,  that  such 
pseudoperitoneums  are  foetal  peritoneal  folds 
which  under  some  circumstances,  like  the 
nonnal  pleura  or  any  other  serous  membrane, 
become  infected  and  thickened,   and   then 

1  BaloD  U.  &  5.  J.,  IV15.  Oct.  aj. 


cause  kinking  and  other  forms  of  chronic 
obstruction. 

C.  H.  Mayo,  Harold  Stiles,  Sir  WiUiam 
Bennett,  and  others  express  the  belief  that 
membranous  pericolitis  must  be  of  rather 
infrequent  occurrence  in  young  children,  and 
this  view  is  borne  out  by  the  experience  of 
many  surgeons  who,  despite  very  great  oppor- 
tunities for  observation,  have  not  seen  a  case 
of  Jackson's  membrane  in  a  chUd.  Some  of 
them  (Tinker,  Schwyzer,  and  others)  look 
upon  uncomplicated  pericolic  membranes  as 
quite  harmless  deviations  from  the  normal 
and,  having  no  special  interest  in  them,  do 
not  seek  them  as  a  routine  practice.  Never- 
theless, the  negative  reports  as  to  the  incidence 
of  membranous  pericohtis  in  children  are  not 
without  meaning  in  view  of  the  quality  and 
volume  of  experience  represented  by  the 
following,  who  have  not  observed  pericolic 
membranes  in  young  children:  von  Eisels- 
berg,  Maylard,  Handley,  D'Arcy  Power, 
Pierce  Gould,  Kellock,  Wilms,  Verhoogen, 
Pilcher,  Crile,  Walker,  Bovee,  Peterson, 
Montgomery,  Morris,  Murphy,  Jackson,  Ries, 
Deaver,  Rodman,  McMurtry,  Kanavel,  F.  H. 
Martin,  Bartlett,  J.  S.  Horsley,  Littig,  A.  T. 
Mann,  A.  A.  Law,  Grant,  Moore. 

It  should  be  remembered,  however,  that 
these  men  are  surgeons  and,  therefore,  would 
as  a  rule  observe  only  such  pericolonic  mem- 
branes  as  are  associated  with  clinical  mani- 
festations. 

Several  others  who  replied  in  the  negative 
are  gynecologists  of  large  experience,  but 
who  are  called  upon  very  rarely  to  make 
abdominal  operations  in  young  children. 
Verhoogen,  of  Brussels,  speaks  of  the  possibil- 
ity of  his  having  overlooked  pericolic  mem- 
branes in  childhood  for  the  reason  that  his 
attention  has  never  been  directed  to  them. 
Among  those  who  had  not  encountered 
anom^ous  pericolic  membranes  in  children, 
three  remarked  that  they  were  doubtless  pres- 
ent in  childhood,  but  since  it  is  the  infective 
accidents  of  later  life  which  bring  them  into 
the  clinical  field,  they  escape  observation  in 
children. 

A  few  of  those  who  do  not  approve  the 
hypothesis  of  embryonal  origin  of  any  variety 
of  pericolic  membrane  report  the  frequent 
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finding  of  Jackson's  anomalous  membrane  in 
association  with  aecum  mobile.  However, 
this  combination  in  itself  furnishes  evidence 
suggesting  a  foetal  origin,  for  in  the  mobile 
caecum  swinging  as  it  does  through  an  abnor- 
mally large  arc,  we  have  an  instance  in  which 
a  secondary  fusion  between  the  csecum  and  the 
mural  peritoneum  may  be  drawn  out  readily 
in  a  degree  and  form  quite  beyond  the  norm. 

Although  it  necessitates  a  digression  from 
the  subject-matter  of  this  paper,  it  may  not 
be  amiss  to  call  attention  to  another  phe- 
nomenon which  suggests  a  foetal  origin  of  peri- 
colic membranes  about  the  caput  coU.  It  is 
the  almost  constant  observation  that  when 
during  operation  for  removal  of  the  appendix 
vermiformis  the  uninflamed  appendix  is  found 
buried  under  a  pericolic  membrane  of  the 
exaggerated  Treves'  bloodless  fold  variety, 
such  a  veiled  and  pocketed  appendix  is  almost 
always  of  fcetal  type  ■ —  that  is,  long  and  very 
slender.  Such  membrane-covered  appendices 
are  often  not  more  than  two  millimeters  in 
diameter  and  are  rarely  of  a  diameter  exceed- 
ing three  millimeters  and  show  many  evidences 
of  interrupted  development. 

Almost  a  score  of  surgeons,  including  Stiles, 
Mayo,  Verhoogen,  Vander  Veer,  Council, 
Eisendrath,  Summers,  and  McArthur,  an- 
swered the  inquiry  as  to  the  origin  of  the  mem- 
branes by  stating  their  belief  that  they  are 
developed  in  the  foetal  period. 

A  somewhat  smaller  number,  including 
Handley,  Czemy,  Crile,  and  Gerster,  incline 
to  the  belief  that  membraniform  pericolitis  is 
the  consequence  of  a  colitis  spreading  through 
to  the  peritoneal  surface. 

A  third  group,  including  Pilcher,  Morris, 
Finney,  Jackson,  Hill,  Kanavel,  Ries,  and 
Horsley,  believe  pericolic  membranes,  as  seen 
in  the  adult,  to  be  in  part  congenital  and  in 
part  acquired  as  a  result  of  extension  of 
inflammatory  processes  within   the  lumen. 

Gerster,  recognizing  the  part  which  per- 
sisting foetal  folds  may  have  in  adult  intestinal 
pathology,  makes  a  sharp  distinction  between 
membraniform  anomalies  representing  de- 
velopmental accidents  and  those  essentially 
different  membranes  which  are  consequent 
upon  colitis.  He  has  frequently  found  the 
two  varieties  in  assodadon,  and  believes  that 


Fig.  2.  Fusion  between  colon  at  splenic  angle  and  omen- 
tal serosa  producmg  a  pericolonic  membrane.  Result  of 
anal  ligation  in  a  rabbit. 

the  congenital  bands  frequently  represent  the 
starting  point  of  similar  pathologic  formations 
of  adult  hfe. 

Several  surgeons  in  their  answers  volunteer 
the  suggestion  that  pericolic  membranes  about 
the  caput  coli  are  more  often  the  cause  of 
appendicitis  than  the  effect,  torsion,  angula- 
tion, or  compression  of  the  appendix  by  the 
membrane  so  interfering  with  drainage  as  to 
lead  to  inflammation. 

There  would  have  been,  without  much 
doubt,  less  divergence  of  opinion  as  to  the 
absolute  and  relative  frequency  of  pericolic 
membranes  in  children  if  the  questions  and 
answers  had  been  formulated  with  a  definite 
understanding  as  to  what  really  constitutes  a 
Jackson's  veil  as  distinguished  from  a  mem- 
branous adhesion. 

Anomalous  peritoneal  folds,  wherever  and 
whenever  found,  notwithstanding  their  varia- 
tions in  macroscopic  and  microscopic  appear- 
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ance,  are  with  respect  to  their  nature  and 
origin  probably  quite  closely  related.  The  fre- 
quency of  anomalous  pericolic  folds  in  the  foetus 
and  the  fact  of  their  very  common  presence  in 
young  children  indicate  that,  whatever  the 
fundamental  pathologic  process  which  causes 
them  may  be,  this  process  frequently  becomes 
operative  in  embryonal  Ufe. 

Concerning  pericolic  membranes  which 
arise  during  adult  life  it  seems  fair  to  suspect, 
in  view  of  experimental  evidence,  that  they 
result,  for  the  most  part,  from  the  adhesions 
of  a  plastic  peritonitis,  usually  of  mild  chronic 
character.  Membranes  thus  formed  are 
usually  thinner  and  less  vascular  than  those 
which  date  from  the  foetal  period,  and,  as 
remarked  by  Lardenois,^  do  not  resemble  em- 
bryonal peritoneum. 

The  writer  has  experimentally  produced 
such  pericolic  membranes  in  rabbits  by  in- 
ducing a  low  grade  plastic  peritonitis.  The 
mild  adhesive  peritonitis  occurred  as  the  result 
of  the  plugging  of  the  large  intestine  with  its 
own  contents.  Extreme  coprostasis  was  in- 
duced by  intermittent  ligation  of  the  anus 
and  administration  of  morphine  over  a  period 
varying  from  two  weeks  to  three  months. 
Care  was  taken  not  to  confuse  the  normal 
long-flowing  mesenteries  of  the  rabbits  with 
membraniform  adhesions.  As  in  other  quad- 
rupeds the  mesenteries  of  the  rabbit  are 
luxuriantly  developed,  a  single  mesentery  in 
some  cases  enveloping  and  supporting  several 
intestines.  The  membranous  adhesions  which 
were  attributed  to  the  artificially  induced 
plastic  peritonitis  occurred  in  cases  in  which 
the  intestines  were  held  together  over  exten- 
sive areas  by  plastic  lymph.  The  membranes 
were  brought  to  view  by  separating  the  in- 
testines at  the  site  of  imperfectly  organized 
adhesions. 

Such  pericolic  membranes  are  not  different 
in  histology  and  origin  from  similar  membranes 
about  the  uterus  and  uterine  adnexae,  all 
representing  reactions  of  the  peritoneum  to 
irritation. 

Of  the  types  of  pericolic  membranes  pro- 
duced experimentally  in  rabbits  as  mentioned 
above,  one  of  the  most  common  was  that 
represented  by  a  blanketing  of  the  splenic 

*  J.  de  Chir.,  1913. 


angle  with  the  fused  anterior  and  posterior 
laminae  of  the  great  omentum,  suggesting  an 
exaggeration  of  the  phrenocolic  ligament  of 
Toldt. 

Hertzler  and  Cimeo  attribute  those  vascu- 
lar pericolic  membranes,  with  vessels  coursing 
horizontal  to  each  other  in  the  line  of  the  long 
axis  of  the  ascending  colon  or  transversely  to 
it,  to  pathology  of  the  circulation.  Cuneo 
believes  that  the  blood-vessels  produce  the 
membrane.  It  is,  however,  no  contradiction 
of  the  position  of  these  writers  to  assume  that 
the  hyperaemia  or  varicosity  spoken  of  by 
them,  as  well  as  the  insufficiency  of  the  mus- 
cidar  coat  of  the  intestine  mentioned  by 
Tuffier,  suggest  reactions  of  the  peritoneum  to 
irritation.  Lenormant  and  Oberlin^  emphasize 
the  importance  of  the  relation  of  adhesion  in 
plastic  peritonitis  to  pericolic  membranes. 
They  make  a  distinction,  however,  between 
plastic  membranous  adhesions  of  adult  life 
and  those  of  embryonal  origin. 

Adhesions  in  foetal  life  probably  bear  the 
same  relation  to  pericolic  membranes  as  do 
adhesions  of  the  adult.  It  is  probable  that 
the  true  Jackson's  membrane  appearing  upon 
the  right  half  of  the  colon  is  usually  an  affair 
of  foetal  development,  the  result  of  accidents 
of  caecal  descent  and  torsion.  On  the  other 
hand,  membraniform  adhesions  of  post-natal 
life,  in  the  sense  of  Virchow,  Gerster,  and 
Pilcher,  may  appear  anywhere  upon  the  large 
intestine,  the  most  frequent  site  probably 
being  the  splenic  angle. 

In  conclusion  it  may  be  said  that  it  seems 
probable  that  several  factors  enter  into  the 
causation  of  pericolic  membranes;  that  the 
several  factors  are  closely  related ;  that  fusion 
or  adhesion  as  a  result  of  reaction  to  irrita- 
tion, hyperaemia,  or  developmental  accidents 
in  the  prenatal  or  post-natal  period  may  lead 
to  anomalous  peritoneal  formation;  that  in  the 
foetal  period  of  development  abnormal  fusions 
occur  with  notable  frequency  and  with  in- 
teresting constancy  as  to  location  and  form; 
that  pericolic  membranes  unassociated  with 
chronic  or  acute  colitis  or  peritonitis  are  of 
foetal  origin;  and  further  that  in  a,  great  meas- 
ure the  same  pathologic  processes  underlie 
pericolic  membrane  formation  at  all  ages. 

I  Rev.  de  gyii6c.  et  de  chir.  abdom.  Par.,  19x3,  Sept. 
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AT  the  present  time  there  is  probably  no  sub- 
ject that  has  undergone  the  changes  or 
made  the  advancement  that  we  find  taking 
place  in  the  domain  of  bone  surgery. 

We  have  seen  the  gradual  evolution  of  the  open 
treatment  of  fractures  from  its  inception  where 
the  ^lendid  results  of  a  few  pioneers  encouraged 
others  to  emulate  their  success.  Possibly  through 
inferior  technique  or  judgment  in  handling  their 
cases  the  results  were  unsatisfactory.  This  led 
to  open  objection  by  some,  disagreement  and 
doubt  by  others,  as  to  the  advisability  of  the  open 
treatment  of  fractures.  Such  remained  the  sta- 
tus of  the  open  treatment  of  fractures  until  the 
results  of  the  successful  were  multiplied  and  the 
mistakes  of  the  unsuccessful  were  pointed  out. 

We  are  indebted  principally  to  Mr.  Lane  for  a 
technique  which,  if  followed,  seemed  to  insure 
success.  Since  the  advent  of  his  methods  of 
operation  we  have  seen  the  operative  treatment 
of  fractures  increase  enormously  and  it  is  still 
increasing. 

But  while  the  use  of  the  Lane  plate  is  becoming 
more  frequent,  I  believe  the  time  is  soon  coming 
when  we  shall  lay  aside  the  Lane  plate,  the  ivory 
pegs,  and  various  other  articles  made  use  of  by 
surgeons  for  the  fixation  of  fractures  and  shall  fix 
them  without  the  use  of  foreign  substances,  i.e.,  by 
means  of  autogenous  bone  splints  or  transplants. 

I  shall  consider  only  the  use  of  the  autogenous 
bone  splints  in  these  remarks  because  I  am  of  the 
opioion  the  use  of  homogenous  bone  splints — 
th<^e  taken  from  another  human  body  —  kept  in 
cold  storage  or  otherwise  is  attended  with  so 
many  difficulties  of  possible  blood  reactions,  dis- 
eased conditions,  or  infections  as  to  render  its  use 
undesirable  at  least  for  some  time  to  come.  In 
using  a  foreign  bone  it  seems  we  are  exposing  the 
patient  to  a  lot  of  unnecessary  dangers  to  procure 
an  inferior  article.  I  believe  at  the  present  state 
of  our  knowledge  all  will  agree  that  the  au- 
togenous bone  graft  is  far  superior  to  that  taken 
from  another  individual. 


Any  one  observing  the  effects  of  burying  non- 
absorbable substances  in  the  human  body  has 
probably  been  struck  first  by  the  tolerance  of  the 
tissues  to  the  foreign  substance  and  secondly  by 
the  disturbance  or  untoward  remote  effects  arising 
from  a  foreign  substance  which  has  remained 
quiescent  in  the  tissues  for  a  long  time.  A  foreign 
body.  Lane  plate,  silver  wire,  bone-peg,  or  other 
favored  substance  is  used  in  the  fixation  of  a 
fracture.  The  wound  heals  per  primum.  The 
patient  is  discharged  well.  We  note  a  perfect 
result  and  are  satisfied. 

Perhaps  a  year  elapses,  perhaps  more,  when 
that  patient  comes  back,  or  goes  to  some  one  else, 
complaining  of  pain  at  the  site  of  the  old  break. 
A  careful  skiagraph  shows  a  chronic  osteitis 
which  may  subside  with  rest  and  immobilization 
to  reappear  later,  or  it  may  persist  until  the  for- 
eign substance  has  been  removed,  and  the  process 
may  go  on  after  the  removal  of  the  foreign  body. 

The  fixation  apparatus  may  be  tolerated  with- 
out reaction  by  the  tissues  for  many  years  when 
suddenly  a  slightly  lowered  resistance  in  the  gen- 
eral condition  of  the  patient  furnishes  the  oppor- 
tunity for  an  endogenous  infection.  Certain 
areas  of  the  human  body  are  by  structure  and 
vascular  supply  more  susceptible  to  infection  than 
other  portions  and  such  a  condition  we  create  in 
the  contacting  tissues  by  the  insertion  of  a  non- 
absorbable substance.  In  this  position,  as  in  the 
natural  vulnerable  areas  of  the  human  organism, 
infection  does  not  necessarily  follow  in  a  certain 
length  of  time  or  ever  for  that  matter,  but  as  long 
as  the  foreign  substance  is  embedded,  there  is 
just  as  surely  a  point  of  lowered  resistance  and 
potential  trouble  and  may  become  a  nidus  for  in- 
fection at  any  future  time.  For  this  reason  the 
results  of  Mr.  Lane,  with  his  incomparable  tech- 
nique, have  been  so  excellent.  He  recognizes  the 
susceptibility  of  the  traumatized  tissues  to  any 
infection  and  averts  trouble  by  a  perfect  aseptic 
technique. 

The  difference  between  the  old  operation  and 
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Fig.  I.  I.  Ratchet  brace.  2.  Vise.  3.  Hollow  auger. 
4.  Twist  drill  bits.    5.  fioard  on  which  vise  is  fastened. 

the  new  does  not  lie  in  the  primary  operation. 
The  damage  to  the  tissues  has  been  done  when  the 
fracture  occurred.  The  operation  is  the  same  in 
all  cases  and  presupposes  a  perfect  aseptic  tech- 
nique. Primary  liability  to  infection  is  the  same 
in  both  cases,  but  the  difference  does  lie  in  the 
late  manifestations  of  trouble  arising  from  a 
buried  foreign  substance  on  one  hand  and  the 
autogenous  bone  splint  on  the  other  hand  soon 
becoming  an  active,  living,  integral  part  of  the 
bone  in  which  it  is  inserted.  It  requires  no  re- 
moval; subjects  the  patient  to  but  one  operation; 
and  does  not  exist  as  a  menace  in  subsequent 
years. 

There  are  several  reasons  why  autogenous  bone 
splints  have  not  been  more  widely  used  in  the 
routine  fixation  of  fractures.  Probably  first  and 
foremost  among  these  has  been  the  paucity  of 
suitable  instruments.  Without  suitable  instru- 
ments the  operation  becomes  impossible. 

The  operation  of  bone-plating  achieved  no 
popularity  with  the  profession  until  suitable  in- 
struments were  devised,  thereby  rendering  the 
operation    comparatively    easy    and    a   perfect 


asepsis  possible.  When  the  technique  of  fixation 
of  fractures  by  autogenous  intramedullary  bone 
splints  becomes  perfected  to  such  a  state  it  can  be 
performed  with  almost  as  little  trouble  as  plating, 
and  with  as  rigid  an  aseptic  technique,  I  am  firmly 
of  the  opinion  the  metallic  plates,  etc.,  will  de- 
servedly give  way  as  the  method  of  choice  in  the 
open  fixation  of  fractures.  Suitable  instruments 
in  the  ordinary  surgeon's  armamentarium  for  this 
class  of  work  are  exceedingly  rare.  Outside  of 
Dr.  Murphy's  most  excellent  medullary  reamers 
and  retractor-guide,  the  special  instruments  de- 
vised for  this  work  are  very  few  and,  as  far  as  I 
can  discern,  very  unsatisfactory. 

With  an  idea  of  what  these  instruments  should 
be  I  looked  about  and  found  a  very  satisfactory 
embodiment  of  my  ideas  in  the  tools  of  the  car- 
penter and  carriage  maker.  I  believe  that  any 
one  with  a  fair  amount  of  mechanical  ingenuity 
and  with  sufficient  practice  on  the  cadaver,  or  on 
other  bone,  to  familiarize  themselves  thoroughly 
with  adjustment  and  use  these  instruments,  will 
find  them  very  satisfactory.    They  consist  of: 

(a)  Ratchet  brace,  similar  to  those  used  by  car- 
penters or  wood  workers; 

(6)  Twist  drill-bits,  about  eight  or  ten  in  num- 
ber in  graded  sizes  from  about  one-fourth  inch  in 
diameter  to  five-eighths  inch  in  diameter; 

(c)  One  small  vise  with  clamp  to  fasten  to 
board  —  the  vise  is  a  small  affair  weighing  about 
one  and  one-half  to  two  poimds; 

(d)  One  adjustable  hollow  auger,  such  as  is 
used  by  carriage  makers  for  fashioning  the  ends  of 
spokes  that  go  into  the  felloe.  It  can  be  adjusted 
to  cut  tenons  any  size  from  one-fourth  inch  to  one 
inch  in  diameter  and  upward. 

(e)  A  piece  of  ordinary  board  of  suitable  length 
to  be  placed  in  sterilizer  and  of  proper  thickness 
for  the  attachment  of  the  clamp  of  the  vise. 

The  technique  is  very  simple.  For  instance,  if 
it  is  desired  to  insert  a  transplant  in  a  simple 
fracture  of  the  tibia:  A  linear  incision  is  made 
over  the  tibia,  the  ends  elevated  above  the  skin 
one  at  a  time,  a  drill  bit  selected  which  will  just 
clean  the  medulla  out  to  solid  bone.  This  drill 
bit  is  put  in  the  brace  and  the  ratchet  on  the 
brace  turned  so  the  drill  will  turn  in  the  right 
direction.  The  handle  of  the  brace  cannot  be 
turned  entirely  around  on  account  of  the  proxim- 
ity of  the  leg,  hence  the  necessity  of  the  ratchet 
brace.  The  medulla  is  reamed  for  such  distance  of 
one  or  two  inches  as  is  necessary  to  secure  a  firm 
socket  for  the  transplant.  The  end  is  then 
dropped  and  the  other  end  treated  in  the  same 
way.  The  size  of  the  bit  is  then  noted  and  a 
transplant  cut  from  the  crest  of  the  opposite 
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tibia  by  means  of  a  drill  and  chisel,  cutting  a  little 
larger  than  the  transplant  required.  The  vise 
is  fixed  to  the  board  and  this  held  firmly  on  the 
instrument  table  by  an  assistant.  The  trans- 
plant is  picked  up  by  means  of  forceps  and  one 
end  of  it  is  grasped  by  the  jaws  of  the  vise.  The 
hollow  auger  is  then  put  in  the  brace  and  by 
means  of  the  screw  is  adjusted  to  cut  a  tenon  the 
exact  size  of  the  drill  bit  used  in  excavating  the 
medulla.  The  size  of  the  tenon  is  shown  by  the 
gauge  on  the  face  of  the  hollow  auger.  The 
length  of  the  tenon  should  equal  the  combined 
depth  of  both  of  the  holes  reamed.  With  the 
bone  held  in  the  vise,  in  a  few  moments  the  trans- 
plant can  be  converted  into  a  perfectly  smooth, 
true,  living  bone  tenon  of  exactly  the  right  size 
to  fit  the  hole  in  the  medulla.  In  the  ordinary 
fixation  of  a  simple  fracture  a  long  transplant  is 
not  necessary  nor  desirable.  A  transplant  of 
one  and  one-half  or  two  inches,  provided  it  fits 
accurately,  is  sufficiently  long  to  hold  in  perfect 
position  a  fracture  of  femur,  humerus,  etc. 

If  a  long  transplant  is  required — more  than 
four  inches —  it  will  be  necessary  to  true  up  one 
end  of  the  transplant  as  far  as  the  hollow  auger 
will  cut  (about  four  inches),  then  reverse  the  bone 
in  the  vise  and  true  up  the  other  end,  taking  care 
that  the  boring  from  one  end  meets  accurately  the 
boring  from  the  other  end.  The  bone  is  then 
taken  by  means  of  forceps  and  transferred  to  the 
place  prepared  for  it,  where  it  will  fit  perfectly  if 
the  instruments  have  been  properly  adjusted. 

The  Lane  technique  may  be  carried  out  in 
using  these  instruments  with  the  greatest  ease. 

If  it  is  desired  to  insert  a  transplant  between 
the  ends  of  a  bone,  a  portion  having  been  de- 
stroyed by  accident  or  disease:  For  illustration, 
say  there  is  a  six-inch  piece  lacking  in  a  tibia. 
To  repair  the  defect  a  half-inch  hole  is  reamed  in 
the  medullary  canal  of  the  upper  fragment  to  a 
depth  of,  say,  two  inches.  Another  hole  of  the 
same  diameter  and  three-fourths  inch  in  depth  is 
made  in  the  lower  fragment.  A  transplant  is  cut 
from  the  opposite  tibia  eight  and  three-fourths 
inches  in  length  by  about  five-eighths  in  diameter. 
Placing  the  transplant  in  the  vise  and  with  the 
hollow  auger  fastened  in  the  brace  and  adjusted 
to  cut  a  tenon  one-half  inch  in  diameter  and  with 
the  sliding  gauge  on  side  set  for  two  inches  in 
length,  the  upper  end  is  completed.  Reversing 
the  bone  in  die  vise  and  adjusting  the  gauge  of 
length  to  three-fourths  of  an  inch,  the  opposite 
end  is  completed. 


Fig.  3.    HoUow  auger  showing  face  with  scale  of  diain- 
eters  and  screws  to  adjust  diameter  and  length  of  tenon 


This  leaves  the  large  part  of  the  transplant  six 
inches  in  length  —  just  sufficient  to  fill  in  the  gap. 
The  upper  or  long  tenon  is  inserted  into  the  hole 
prepared  for  it.  It  has  no  lateral  motion,  neither 
can  it  push  up  farther  into  the  medulla  than  the 
two  inches  cut  by  the  hollow  auger.  Then  by 
making  a  moderate  amount  of  traction  the  lower 
end  can  be  pushed  into  the  hole  prepared  for  it. 
The  lower  tenon  has  purposely  been  made  shorter 
to  facilitate  insertion. 

When  in  place  the  leg  will  be  foimd  to  have  the 
exact  length  required  and  will  be  rigid. 

Regeneration  of  the  transplant  is  imdoubtedly 
greatly  facilitated  by  extensive  accurate  apposi- 
tion to  living  bone  ceUs  and  by  the  immovable 
fixation  in  such  a  position. 

The  time  required  to  perform  the  operation  of 
fixation  of  simple  fractures  by  means  of  the  au- 
togenous graft  nearly  approaches  that  required  for 
Lane  plating.  With  the  old  method  of  preparing 
a  transplant,  when  to  secure  a  fit  was  more  or  less 
accident,  coupled  with  the  design,  there  is  no 
comparison. 

These  instruments  can  all  be  boiled  to  insure 
absolute  sterility ;  can  be  procured  from  any  dealer 
in  carpenter  tools,  and  at  a  trifling  cost. 

In  conclusion  I  desire  to  thank  Lieutenant  Col 
J.  L.  Phillips,  Assistant  Chief  Sanitary  Officer, 
for  permission  to  publish  this  paper. 
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INDIRECT  TRANSFUSION   OF   BLOOD 

By  ANDRE  CROTTI,  M.  D.,  Columbus,  Ohio 

SucKeoD  to  Grant  Hospital  and  Children's  Hospital 


ALTHOUGH  thoroughly  familiar  with  the 
technique  of  Vascular  surgery,  I  have 
always  felt  that  the  direct  transfusion  of 
blood  by  arteriovenous  anastomosis  was  a  very 
delicate  operation,  and  very  often  unsuccessful. 
Everyone  who  is  familiar  with  that  kind  of 
work  knows  how  difficult  it  is  to  anastomose 
properly,  for  instance,  the  small  vein  of  a  child 
with  the  large  radial  artery  of  a  man,  and  even 
when  the  anastomosis  has  been  successfully  per- 
formed, there  is  no  way  of  telling  if  the  arterial 
blood  is  running  into  the  vein,  and  if  it  does,  how 
much  has  been  transfused.  The  operation  is  a 
long  and  difficult  one.  The  same  objections  are 
true  for  the  other  methods  of  transfusion,  as  for 
instance,  when  performed  with  small  glass  tubes 
prepared  with  alboline  or  paraffiji.  Therefore, 
I  sought  to  find  a  simpler  method  which  might  be 
just  as  efficient,  if  not  more,  and  become  more 
popular  on  account  of  its  simplicity.  It  is  called 
indirect  transfusion  of  blood. 

With  Dr.  ShiUing,  pathologist  at  Grant  Hos- 
pital, I  made  a  series  of  experiments  on  dogs  in 
order  to  determine  the  coagulation  time  of  the 
blood,  when  withdrawn,  first,  in  a  sterile,  dry 
glass;  second,  in  a  glass  boiled  in  normal  salt 
solution ;  third,  in  a  glass  boiled  in  alboline.  The 
average  coagulation  time  was  from  five  to  eight 
minutes  for  blood  withdrawn  in  a  dry,  sterile 
glass,  and  from  seven  to  twelve  minutes  for 
blood  withdrawn  in  a  glass  boiled  in  salt  solution 
or  in  alboline.  Therefore,  I  thought  there  would 
be  plenty  of  time  to  withdraw  blood  with  a 
syringe  from  a  vein  and  reinject  it  into  another 
one  without  running  any  danger  of  coagulation. 
This  was  indeed  successfully  demonstrated  in 
each  of  our  numerous  experiments.  We  were 
able,  provided  that  certain  rules  were  followed, 
to  withdraw  several  hundreds  of  cubic  centimeters 
of  blood  from  a  vein  of  a  dog  and  to  reinject  it 
into  the  vein  of  another  without  a  particle  of 
trouble,  and  I  was  able  to  demonstrate  the  ef- 
ficacy of  the  method  in  two  cases  which  I  here- 
with report. 

Case  i.  The  patient,  Mr.  G.  H.,  16  years  old,  was 
referred  to  me  by  Dr.  McKenzie,  of  Lancaster,  Ohio,  on 
April  2,  1 9 13.  In  October,  191 2,  patient  noticed  a  lump 
in  his  right  cheek  causing  shooting  pain  in  the  right  tem- 
poral fossa.  No  trouble  in  chewing  or  swallowing.  No 
soreness.  An  unsuccessful  attempt  to  remove  this  tumor 
was  made  by  another  surgeon  in  January,  1913. 


When  I  saw  the  patient  in  April,  I  found  in  the  right 
cheek  below  the  zygomatic  bone,  a  tumor  located  outside 
of  the  buccinator  muscle.  It  was  about  the  size  of  a 
walnut,  had  sharp  limits,  was  lobulated,  firm  in  consis- 
tency, painless  to  pressure  and  not  adherent  to  the  skin. 
A  bidigital  examination,  one  finger  in  the  mouth  and  the 
other  outside,  showed  that  the  tumor  had  an  upward 
prolongation  which  disappeared  under  the  zygomatic 
bone.  The  latter  one  on  the  right  side  was  more  prom- 
inent than  on  the  left  side.  There  seemed  to  be  a  slight 
paretic  condition  in  the  region  of  the  facial  nerve,  although 
there  was  no  paralysis.  Tonsils  and  adenoids  were  very 
much  enlarged.  The  ri^ht  posterior  choana  was  filled 
with  a  mass,  red-bluish  m  color  and  bleeding  extremely 
easily  when  touched  with  an  instrument.  I  made  the 
diagnosis  of  myxofibroma  tous  (raljrpus  and  concluded  that 
this  tumor  in  the  cheek  was  only  an  extension  of  this 
same  tumor  passing  through  the  pterygomaxillary  open- 
ing. I  referred  this  case  to  Dr.  John  Edwin  Brown,  eye 
and  nose  specialist,  who  very  successfully  and  skillfully 
removed  the  polypus  by  the  canine  fossa  route.  The 
operation  was  extremely  bloody,  difficult,  and  lasted  an 
hour.  At  the  end  of  the  operation  the  patient  was  more 
or  less  exsanguinated.  Pupils  were  dilated;  pulse  could 
not  be  felt.  Patient  seemed  to  be  in  imminent  danger 
of  death.  Very  quickly  I  made  an  indirect  transfusion  to 
the  patient  of  one  and  one-half  ounces  of  venous  blood 
taken  from  the  father  and  injected  a  quart  of  salt  solution 
intravenously.  The  blood  transfusion  did  not  last  more 
than  five  minutes.  The  boy  recuperated  gradually,  his 
pulse,  although  extremely  rapid,  became  i>alpable;  three 
hours  after,  his  hsmoglobin  was  5  5  per  cent.  In  the  hurry, 
unfortunately,  haemoglobin  had  not  been  taken  before 
transfusion.  Gradually  the  boy's  strength  came  back 
and  he  made  an  uneventful  recovery.  The  microscopical 
examination  confirmed  the  diagnosis  of  mjntofibroma. 

Case  2.  Mrs.  M.  P.,  30  years  of  age,  was  referred  to 
me  by  Dr.  H.  M.  Beebe,  Sidney,  Ohio.  The  patient  had 
a  goiter,  examination  of  which  ^owed  it  to  involve  both 
lobes  and  the  isthmus  of  the  thjrroid,  the  lower  pole  of 
the  right  lobe  dipping  behind  the  clavicle  and  the  sternum. 
In  addition  to  this  mtrathoracic  character  of  the  goiter, 
the  patient  showed  some  symptoms  of  thyroid  intoxica- 
tion, so  she  entered  the  hospital,  was  put  to  bed  and  a 
preparatory  treatment  of  several  days  carried  out. 

She  came  to  operation  in  apparently  good  condition, 
although  the  pulse  was  still  rapid.  Morphine-scopola- 
mine,  ether  anaesthetic.  The  right  upper  pole  was  ligated 
and  the  right  lobe  and  the  isthmus  resected.  The  amount 
of  hemorrhage  was  only  moderate  but  the  operation 
offered  some  difficulty  on  account  of  the  intrathoracic 
portion  of  the  goiter.  The  patient  woke  up  on  the  operat- 
mg  table,  her  pulse  at  this  time  being  rapid  and  weak, 
but  her  color  was  good  and  no  signs  of  collapse  apparent. 
Five  or  six  hours  after,  her  heart  suddenly  collapsed  and 
despite  all  treatment,  including  an  indirect  transfusion 
of  75  ccm.  of  blood  from  the  husband,  the  patient  died. 

Respiration  continued  for  some  time  after  the  heart 
had  ceased  to  beat.  This  case  was  a  typical  case  of  heart 
failure. 

The  technique  of  the  indirect  transfusion  in 
this  case  was  identical  to  that  used  in  Case  i,  but 
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Figs.  I  and  2. 

the  indications  for  the  procedure  in  Case  i  be- 
came apparent  in  the  o(>erating  room  where  it 
could  be  carried  out  without  any  appreciable 
loss  of  time;  while  in  Case  2  the  collapse  occurred 
several  hours  after  the  operation,  in  the  patient's 
room,  and  some  considerable  time  was  necessary 
to  prepare,  sterilize,  etc.,  before  proceeding.  The 
patient  in  the  second  case  was  beyond  aid, 
although  the  actual  elapsed  time  for  the  indirect 
transfusion  itself  was  slightly  more  than  five 
minutes. 

Technique.  Iodine  preparation  of  the  skin  of 
the  donor.  Local  anaesthesia  with  novacaine, 
one  per  cent.  Indsion  of  the  skin  three  or  four 
ccm.  long  in  the  angle  of  the  elbow.  The  cephalic 
vein  is  dissected  out  and  cut  at  the  upper  end 


Mosquito  forceps  and  artery  clamp  applied  to  vein. 

of  the  incision.  The  proximal  end  is  ligated 
with  catgut.  To  the  distal  end  three  small 
mosquito  forceps  are  applied  at  equal  distance 
one  from  the  other  in  order  to  maintain  the  lumen 
of  the  vein  open.  (See  illustration.)  A  small 
artery  clamp  applied  a  few  centimeters  below 
prevents  the  blood  from  leaking. 

The  same  operation  is  performed  on  the  re- 
cipient with  the  difference  that  the  vein  is  ligated 
at  the  lower  end  of  the  incision. 

A  blunt  needle  which  has  been  adapted  to  a 
syringe  is  introduced  into  the  vein  of  the  donor, 
in  the  opposite  direction  of  the  blood  current; 
blood  is  aspirated  into  the  syringe,  and  reinjected 
into  the  vein  of  the  recipient,  in  the  same  direc- 
tion as  the  blood  current. 

The  transfusion  can  be  repeated  as  often  as  is 
deemed  necessary  without  coagulation,  provided 
needle  and  syringe  are  freshly  washed  each  time 
in  a  warm  normal  salt  solution.  The  best  plan 
is  to  have  two  needles  and  two  syringes  and  to 
have  one  set  washed  by  an  assistant  while  the 
other  is  in  use.  When  transfusion  is  terminated, 
the  veins  are  ligated  and  the  skin  incision  closed. 
By  this  method  any  amount  of  blood  can  be 
transfused  safely  from  one  patient  to  another 
and  the  exact  amount  of  blood  transfused  is 
known.  The  fact  that  the  blood  is  venous  seems 
to  be  without  importance.  My  first  case  would 
seem  to  prove  that  it  is  not  necessary  to  transfuse 
large  quantities  of  blood  to  save  a  patient.  How- 
ever, it  can  be  done  if  deemed  necessary.  The 
technique  is  simplicity  itself,  and  can  be  used 
by  anyone.  A  few  bubbles  of  air  are  of  no 
importance. 
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THE    MATHEMATICAL    CALCULATION    OF   PROGNOSIS    IN 

FRACTURES    AT   THE   ANKLE    AND    WRIST 

Bv  E.  H.  SKINNER,  M.  D.,  Kansas  City,  Mbsooti 


THE  prolific  use  of  the  X-ray  has  forced 
surgical  attention  to  the  anatomical  reduc- 
tion of  fractures.  Anatomical  reduction  is 
a  worthy  ambition,  but  our  appreciation  of  func- 
tional reduction  has  been  obtunded  thereby.  I 
desire  to  show  you  that  less  attention  to  frag- 
ments need  be  displayed  if  the  joint  surfaces  are 
in  correct  relation  and  the  lines  of  weight-bearing 
force  are  functionally  satisfactory.  In  an  attempt 
to  reduce  to  mathematical  exactness  the  relation 
of  certain  weight-bearing  surfaces,  I  present  for 
your  consideration  certain  studies  upon  two  of 
thecommonest  joint  injuries;  i.e.,  fractures  at  the 
ankle  and  fractures  at  the  wrist.  My  work  upon 
the  shoulder  and  hip  is  not  as  yet  crystallized  into 
simple  estimations. 

These  studies  have  been  pursued  with  the  idea 
of  bringing  this  method  of  prognosis  within  the 
reach  of  the  physician  outside  of  the  larger  cities 
and  where  the  X-ray  apparatus  may  be  of  small 
capacity.    The  mathematical  diagrams  herewith 


presented  may  be  applied  to  any  such  negative  if 
the  directions  regarding  the  position  of  the  parts 
are  followed. 

FRACTURES  AT   THE   ANKLE 

Axiom. —  The  functional  result  of  an  ankle 
fracture  depends  upon  Ike  proper  reduction  of  the 
astragalus  so  thai  the  line  of  -weight-bearing  force 
which  passes  through  the  center  of  the  tibia  also 
passes  through  the  astragalus  at  its  center. 

Directions  for  exposures  of  the  ankle.    The  illus- 
trations which  ser\'e  to  amplify  this  article  are 
reductions  from  5x7  inch  plates.    The  X-ray 
exposures  are  always  made  with  the  leg  resting 
ufxin  the  long  surface  of  a  right  angle  frame,  and 
the  foot  is  supported  by  an  Esmarch  bandage  or 
heavy  rubber  band: 
piece.    The  X-ray 
one  inch  above  the 
external  and  inter 
with  even  the  crudt 


Fig.  I.  lig 

Fig.  1.  Normal  ankle-joint  taken  in  the  anteroposterior 
position  and  showing  that  a  line  drawn  through  the  center 
ot  the  tibial  shaft  will  pass  through  the  center  ol  the  astrag- 
alus. Note  the  normal  apposition  of  the  astragalus  under 
the  tibia. 

Fig.  2.  An  old  [racturc  of  the  ankle,  with  extreme  dis- 
placement of  the  astragalus.  Note  the  relation  of  the 
astragalus  10  the  line  through  the  tibia.  The  weight  of  the 
body  in  walking  is  carried  to  the  foot  by  the  shaft  of  the 


».  Fig.  3. 

tibia,  and  if  the  astragalus  is  not  centered  under  the  tibia, 
there  is  more  or  less  pain  and  discomfort  in  walking. 

Fig.  3.  An  old  fracture  of  the  ankle.  It  will  be  noted 
that  the  ankle  mortise  is  broader  than  normal,  and  the 
astragalus  is  not  centered  under  the  tibia  as  the  space 
between  the  astragalus  and  the  intemal  malleolus  indicates. 
The  line  down  the  center  of  the  tibia  shows  that  there  is 
more  of  the  astragalus  external  10  the  line  than  in  the  nor- 
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line  of  weight-bearing  force 

jgfa  the  center  of  the  shadow 
i  through  the  center  of  the 
ilus.  This  line  may  be  chart- 
[X»sterior  X-ray  negative  by 
he  center  of  the  tibial  shaft 
ng  it  downward  through  the 
ragalus.  This  vertical  line 
d  through  the  center  of  the 
le  Joint  is  in  nonnal  position. 
his  described  line  of  weight- 
be  made  upon  the  finished 
of  any  straight  edge,  prefer- 

I  of  the  plate  depends  not  so 
ow  of  the  lines  of  fracture  as 
f  the  relative  position  of  the 
s.  One  must  judge  of  the 
ion  of  the  astragalus.  The 
ition  negative  gives  us  the 


information  regarding  the  mortise  between  the 
astragalus  and  tibia. 

To  judge  the  nonnal  or  abnormal  relationship 
of  the  tibio-astragaloid  articulation,  we  must 
realize  that  the  head  of  the  astragalus  is  firmly 
mortised  between  the  lower  end  of  the  fibula  and 
the  internal  malleolus,  and  is  directly  beneath  the 
broad  articulating  and  weight-bearing  surface  of 
the  tibia.  This  gives  only  sufficient  room  between 
the  internal  lateral  border  of  the  head  of  the 
astragalus  and  the  tibia  for  some  ligaments  and 
the  action  of  the  joint.  This  space  increases  with 
the  slightest  torsion  fracture  of  the  fibular  malle- 
olus for  it  is  due  entirely  to  the  integrity  of  the 
lower  end  of  the  fibula  that  the  astragalus  remains 
mortised  correctly. 

Provided  we  have  established,  by  the  X-ray, 
the  diagnosis  of  a  torsion  fracture  of  the  lower  end 
of  the  fibula,  we  are  at  once  interested  in  methods 
of  reduction  and  fij^tion  which  will  promote  a 
functionating  ankle  as  a  result.    Exaniination  of 


Fig.  6 


Fig.; 


ire  at  the  ankle.  Taken  after 
More  than  three-fourths  of  the 
>  the  plotted  line,  indicating  that 

le  lower  end  of  the  fibula  after  re- 
el that  the  anatomical  reduction  of 
very  good,  but  the  position  of  the 
;tory,  and  if  the  ankle  were  left  in 
d  h«  an  ahnormal  line  of  wdght- 
strates  the  necessity  of  interpret- 
I  regard  to  the  functional  prognosis 
imital  position  of  the  fragments  of 


Fig.  6.  Fracture  of  the  lower  end  of  the  fibula  without  a 
perfect  anatomical  reduction  of  the  fragments  but  with  a 
very  good  reduction  of  the  astragalus.  TTiis  case  made  a 
good  recovery. 

Fig.  7.  Illustrating  the  plotting  of  lines  upon  the  postero- 
anterior  negative  of  the  wrist.  In  the  naturally  extended 
hand  the  long  axis  of  the  radius  usually  passes  through  the 
interval  lietween  the  second  and  third  metacarpal  bones, 
but  this  may  be  a  trifle  altered  if  the  hand  is  cramped  or 
influenced  by  bandages.  Note  that  the  styloid  of  the  radius 
is  entirely  distal  to  the  hotizontaJ  fine,  which  is  at  right 
angles  to  the  long  am  of  the  radius  and  just  touches  the  tip 
of  the  ulnar  styloid. 
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Fig,  13.  Fig.  1 

For  legends,  see  p.  341. 
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a  large  number  of  results  of  ankle  fractures,  both 
in  hospital  and  private  practice,  has  taught  me 
that  the  proper  treatment  of  these  cases  is  ex- 
tremdy  difficult.  True,  the  fracture  is  a  shght 
and  simple  affair,  but  the  broad,  painful  ankle 
that  so  frequently  results  merits  our  attention  to 
details. 

The  secret  of  the  correction  of  this  fracture  lies 
in  the  proper  adaptation  of  the  astragalus  to  the 
tibia.  The  weight-bearing  line  of  the  tibia  is 
transmitted  to  the  foot  by  way  of  the  articulating 
surfaces  of  the  tibia  and  astragalus.  It  is  essential 
tiiat  this  relationship  be  maintained  to  insure  a 
useful  ankle-joint.   For  years  we  have  enjoyed  an 

Sigram  something  like  this:  ''Take  care  of  the 
>ia,  as  it  bears  the  weight  of  the  body;  the  fibula 
has  no  function  and  will  take  care  of  itself."  In 
contrast  I  would  advocate:  ''Reduce  the  astraga- 
his  and  avoid  painful  ankles."  And  to  properly 
reduce  the  astragalus  requires  attention  to  the 
ffl>ula9  for  by  the  lower  end  of  the  fibula  alone  is 
the  astragalus  properly  adapted  to  the  weight* 
bearing  tibia. 

Now  we  know  that  the  integrity  of  the  ankle 
depends  upon  how  well  the  low  end  of  the  fibula 
l>erforms  this  mortising  function.  The  large 
majority  of  ankle  fractures  and  chronic  ankle 
sprains  are  fractures  of  the  external  malleolus. 
It  frequently  happens  that  the  position  of  the 
fragment  in  a  fractiure  of  the  external  malleolus 
is  in  apparently  good  position,  but  the  mortise  of 
the  ai^e-joint  is  sprung  open  by  the  slight  out- 
ward displacement  of  the  fibular  fragment. 
Conversely,  we  may  have  a  poor  alignment  of  the 
fracture  but  a  splendid  reduction  of  the  astraga- 
lus. It  is,  therefore,  unnecessary  to  pursue  futile 
manipulations  of  the  fibular  fragment  if  the 
astragalus  is  in  correct  alignment. 


One  will  readily  see  that  the  slightest  displace- 
ment of  the  astragalus,  externally,  presents  a 
widened  ankle  space,  and  if  this  b  not  corrected 
the  patient  will  ever  after  have  an  abnormal  line 
of  weight-bearing  force.  In  some  cases  the  ankle 
may  adapt  itself  to  the  new  position,  but  a  little 
attention  to  the  position  of  the  toes  will  avoid 
many  painful  and  weak  ankles  of  tardy  convales- 
cence. A  good  motto  for  the  surgical  attendant 
should  be:    "Watch  the  toes;  turn  the  toes  in." 

It  does  not  matter  what  the  form  of  fracture 
at  the  ankle,  whether  simple  or  serious,  for,  if 
the  anteroposterior  X-ray  negative  shows  the 
astragalus  centered  under  the  tibia,  the  prognosis 
of  a  fimcdonal  result  will  be  more  favorable  than 
any  anatomical  alignment  of  fragments. 

FSACTtTRES  AT  THE  WRIST 

Axiom. —  The  enHre  styloid  process  of  the  lower 
end  of  the  radius  is  constantly  distal  to  a  line  which 
touches  the  tip  of  the  ulnar  styloid  ^  which  line  is  at 
a  right  angle  to  the  longitudinal  axis  of  the  radius. 
The  functional  result  of  fractures  of  the  lower  end 
of  the  radius  depends  upon  the  reduction  of  the 
radial  styloid  to  this  position. 

Method  of  X-ray  exposure  of  the  wrist. 
The  difficulty  in  obtaining  and  interpreting 
lateral  views  of  the  wrist  has  led  to  this  charting 
of  the  wrist- joint  upon  a  single  postero-anterior 
X-ray  exposure.  The  affected  wrist  and  hand  are 
placed  with  the  palmar  surface  upon  a  5  x  7  inch 
X-ray  plate  with  the  one  end  of  the  plate  at  the 
web  of  the  thumb.  The  tube  is  centered  over  a 
point  midway  between  the  styloid  processes  of  the 
radius  and  ulna.  The  resiilting  plate  provides 
shadows  of  the  proximal  portions  of  the  metacar- 
pals, the  carpus  and  about  three  inches  of  the 
lower  end  of  the  radius  and  ulna. 


Fig.  8.  Fractured  radius.  Note  that  the  styloid  of  the 
radios  is  proximal  to  the  cross  line,  indicating  a  backward 
and  m>ward  displacement  of  the  radial  head.  The  long 
axis  01  the  radius  now  passes  down  between  the  third  and 
fourth  metacarpal  bones,  owing  to  the  rotation  of  the  hand 
and  carpal  area  with  the  displaced  radial  head. 

Fig.  9.  Lateral  view  of  the  same  case  as  Fig.  8.  This  is 
shown  to  prove  the  interpretation  made  under  Fig.  8,  and 
to  show  the  direction  of  the  joint  surface  of  the  lower  .end 
of  the  radius  when  there  is  a  badLward  and  upward  dis- 
placement. Normally  the  joint  surface  of  the  lower  end 
ol  the  radius  exhibits  the  dorsal  edge  distal  to  the  palmar 
edge,  but  when  there  is  any  displacement  backward^  and 
upward  it  exhibits  just  the  opposite,  which  is  here  illus- 
trated.   See  Fig.  II  for  normal  position. 

Fig.  10.  Fractured  lower  end  of  the  radius  reduced. 
This  is  the  same  case  as  Fig.  8  after  reduction,  and  while 
in  plaster  cast.  Note  that  we  now  have  the  normal  plotting 
of  the  two  lines,  and  the  styloid  of  the  radius  is  distal  to 
the  cross  line. 


Fig.  II.  Lateral  view  of  Fig.  10,  showing  the  head  of  the 
radius  reduced  and  the  joint  surface  of  the  radius  in  normal 
position.  Compare  this  with  Fig.  9.  This  is  the  normal 
position  of  the  joint  surface  of  the  lower  end  of  the  radius 
with  the  dorsal  edge  distal  to  the  palmar  edge. 

Fig.  12.  Separation  of  the  lower  end  of  the  radius  at  the 
q)iphy5is  with  backward  and  upward  displacement.  Note 
that  die  radial  styloid  is  proximal  to  the  cross  line,  which 
m2Ly  be  interpreted  as  indicating  the  displacement  of  the 
lower  end  of  the  radius. 

Fig.  13.  Lateral  view  of  Fig.  12,  which  proves  the  inter- 
pretation of  Fig.  12.  Note  the  abnormal  position  of  the 
joint  surface  of  the  lower  end  of  the  radius. 

Fig.  14.  Fracture  of  the  lower  end  of  the  radius  with 
displacement  of  the  radial  head  backward  and  upward  as 
indicated  by  the  position  of  the  radial  styloid  in  relation  to 
the  cross  line. 

Fig.  15.  Lateral  view  of  Fig.  14,  proving  the  interpreta- 
tion and  indicating  the  abnormal  position  of  the  joint 
surface  of  the  lower  end  of  the  radius. 
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Anatomical  considerations.  In  the  antero- 
posterior radiograph  of  the  normal  wrist,  a  line 
drawn  through  the  center  of  the  long  axis  of  the 
radial  shaft  shadow  passes  between  the  proximal 
epiphyses  of  the  second  and  third  metacarpal 
bones.  In  backward  displacements  of  the 
fractured  lower  end  of  the  radius  the  radial  rota- 
tion of  the  carpal  area  and  metacarpals  usually 
bring  this  line  between  the  third  and  four^ 
metacarpals.  But  this  single  line  is  not  sufficient 
to  judge  the  radial  position  from  the  single  postero- 
anterior  X-ray  negative.  So  we  must  add  the 
line  at  right  angles  to  this  longitudinal  axis  of 
the  radius  at  a  point  corresponding  to  the  tip  of 
the  ulnar  styloid.  If  the  styloid  of  the  fractured 
lower  end  of  the  radius  is  behind  this  transverse 
line,  it  is  not  properly  reduced,  and  if  left  in  this 
position  will  remain  a  functionally  imperfect  wrist. 
"^  It  does  not  matter  what  the  nature  of  the  frac- 
ture at  the  lower  end  of  the  radius,  whether  it  be 
an  epiphyseal  separation  in  youth  or  a  comminuted 
fracture  of  the  aged,  if  the  reduced  lower  end  of 
the  radius  provides  the  above  normal  charting, 
one  may  be  fairly  sure  of  the  functional  result. 

The  functional  result  depends  upon  the  proper 
adaptation  of  the  carpal  articulating  surface  of  the 
radius.  The  articulating  siuiace  of  the  normal 
radius  with  the  carpus  is  tilted  so  that  the  dorsal 
edge  of  the  lower  end  of  the  radius  is  always  distal 
to  the  palmar  edge.  The  correct  position  of  the 
radial  styloid  according  to  the  above  charting 
necessitates  the  normal  anatomical  position  of 
this  articulating  surface. 

Many  writers  have  described  the  dropping  of 
the  uliui,  or  the  separation  of  the  ulna,  as  the 


cause  of  bad  results  in  Colles's  fracture.  But 
these  objective  findings  usually  depend  upon  the 
tilting  backward  of  the  radial  articulating  surface 
at  the  wrist.  Furthermore,  it  does  not  matter  if 
the  apposition  of  the  fragments  is  faulty  in  con- 
tour if  the  extension  is  sufficient  to  replace  the 
articulating  surface  to  its  normal  weight-bearing 
position. 

It  is  the  tilting  backward  of  the  lower  end  of 
the  radius  that  interferes  with  the  fimction  at  the 
wrist,  and  this  can  only  be  overcome  by  the  full 
extension  of  the  fragment  and  the  consequent 
normal  position  of  the  articulating  surface  of  the 
radius. 

This  charting  has  been  applied  to  X-ray  nega* 
tives  of  all  varieties  of  fractiires  at  the  lower  end 
of  the  radius  with  satisfactory  results.  Do  not 
try  to  straighten  out  the  hand  where  the  wrist  is 
fractured,  but  let  it  assume  a  comfortable  posi- 
tion. Any  unnatural  change  in  the  position  of 
the  hand  alters  the  relation  of  the  metacarpals  to 
the  longitudinal  axis  of  the  radius,  the  first  line 
of  our  calculations;  but  such  a  change  in  the 
metacarpal  position  does  not  in  the  least  alter 
the  plotting  of  the  position  of  the  radial  styloid 
with  relation  to  the  second  line,  which  is  trans- 
verse to  the  first  line  and  just  touches  the  tip  of 
the  ulnar  styloid. 

If  the  entire  styloid  process  of  the  lower  end  of 
the  radius  is  distal  to  the  transverse  line  at  the 
ulnar  styloid  process,  it  implies  that  the  articulat- 
ing surface  of  the  radius  with  the  carpus  is  in  a 
correct  position  for  a  good  functional  result. 

Nature  is  wonderfully  tolerant  of  fragments  if 
she  can  maintain  her  functional  joint  surfaces. 
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CASE  OF  PERNICIOUS   ANAEMIA  TREATED   BY  SPLENECTOMY; 

MARKED   IMPROVEMENT 

By  W.  S.  HARPOLE;  M.  D.,  and  CHARLES  M.  FOX,  M.  D.,  Chicago 


WE  desire  to  report  this  case  thus  early 
because  the  results  are  sufficiently  sug- 
gestive to  warrant  further  operation  in 
this  fatal  disease.    The  case  was  operated  in 
ignorance  of  the  five  German  cases  that  have 
been  reported  since  August,  1913. 

The  reasons  for  operating  were  the  following: 
(i)  A  case  of  pernicious  anaemia  steadily  going 
from  bad  to  worse  under  the  usual  medical  treat* 
ment.  (2)  The  presence  of  an  easily  palpable 
spleen  which  could  not  be  accounted  for  by  previ- 
ous malaria  or  other  disease.  The  enlargement 
of  the  spleen  suggested  the  possibility  of  an 
h3rpertrophy  due  to  overactivity  of  the  organ, 
the  possibility  that  the  spleen  was  perniciously 
active  in  a  function  generally  accredited  to  it, 
namely,  the  destruction  of  red  cells.  The  case 
has  improved  since  the  operation,  as  have  the 
five  G^man  cases,  some  of  which  are  reported  as 
completely  healed.  The  phenomenon  of  a  great 
increase  of  nucleated  red  cells  after  the  removal  of 
the  spleen  corresponds  to  the  other  cases  report- 
ed. The  color  index  has  fallen  ever  since  the 
operation. 

The  patient  received  a  back-set  sixty  days  after 
the  splenectomy,  by  having  an  appendicitis  with 
ruptured  appendix  and  somewhat  diffuse  perito- 
nitis, which  was  treated  by  appendectomy  and 
drainage,  from  which  he  made  a  rather  slow  re- 
covery. At  present  he  is  up  and  about,  feeling 
fine  and  gaining  in  health  and  strength.  The 
history  is  ^s  follows: 

J.  D.  B.,  aged  40,  comes  from  Iowa;  characteristic 
ippearance  for  pernicious  anaemia.  Moderate  spinal 
ftii|T|g^  Gives  a  history  of  loss  of  weight  and  strength 
for  two  years.  Had  lost  much  weight  in  the  few  months 
bdore  coming  to  Chicago,  because  he  had  been  ^ven  a 
vegetarian  diet,  to  correct  the  possible  auto-intozication. 
Hie  blood  showed,  Tuly  14,  1913  (counted  by  the 
Columbus  Laboratory):  Haemoglobin,  40  per  cent;  reds. 
1,300,000;  whites,  2800;  poikilocytes,  nucleated  reds  and 
megaloblasts.    Color  index,  1.6. 

Treatment  ordered:  Sodium  cacodylate,  grs.  2,  hypo- 
dermaticedly,  every  other  day.  Large  doses  of  hydro- 
chloric acid  after  meals.  Full  diet,  with  a  large  quantity 
of  meat.    The  count  on  August  29,  1913:  Haemoglobin, 


37  per  cent;  red  cells,  1,113,600;  whites,  5000.    Index, 
1.69. 

The  patient  was  operated  upon  September  8, 10x3.  He 
was  given  gas-ether.  Incision  through  outer  boraer  of  left 
rectus.  Spleen  delivered  after  breaking  up  a  few  adhesions 
to  diaphragm.  Gastro-enterostomy  clamp  was  put  on 
pedicle.  The  vessels  of  the  pedicle  were  markedly  athero- 
matous, so  much  so  that  the  soft  clamp  ruptured  one  or 
two  good-sized  arteries.  The  pedicle  was  doubly  li^^ted 
and  the  woimd  closed.  The  ^leen  weighed  twice  the 
normal;  was  firmer  than  normal.  A  number  of  small 
millet-sized  nodules  showed  on  the  surface.  The  cut-sur- 
face showed  a  few  of  these  same  nodules  scattered  through 
the  splenic  pulp.  Microscopically,  there  was  an  increase 
of  connective-tissue  elements  and  decrease  in  lymphoid 
structures;  also  some  hyaline  degeneration  in  the  blood- 
vessels. The  nodules  already  mentioned  were  of  con- 
nective tissue.  The  blood-vessels  of  the  spleen  were  in- 
creased in  number.  The  diagnosb  of  the  pAthologist  was 
chronic  splenitis.  Following  the  operation  the  patient 
ran  a  temperature  of  about  xoo'"  F.  for  three  weeks.  This 
gradually  returned  to  normal.  The  patient's  lemon-vel- 
low  color  disappeared  in  ten  days.  The  oedema  of  face 
and  ankles  left  in  two  weeks  and  has  not  returned.  The 
drowsiness  that  the  patient  had  always  experienced  dis- 
appeared three  days  after  the  operation.  Hie  patient 
rapidly  gained  strength  and  got  out  of  bed  on  the  ei^^tb 
day,  walked  about  in  two  weeks,  and  left  the  hospital 
October  5th.  The  blood  counts  after  operation  were: 
September  loth,  two  days  after  operation:  Reds,  960,000; 
haemoglobin,  20  per  cent;  whites,  22,000;  index,  1.4. 
September  14th:  Reds,  1,100,000;  haemoglobin,  25  per 
cent;  whites,  18,000.  September  i8th:  Reds,  1,212,000; 
haemoglobin,  25  per  cent;  whites,  14,000.  September  22d: 
Reds,  1,420,000;  haemoglobin,  30  per  cent;  whites,  14,000. 
September  28th:  Reds,  1,618,000;  haemoglobin,  35  per 
cent;  whites,  11,000.  October  3d:  Reds,  1,760,000; 
haemoglobin,  40  per  cent;  whites,  9400J  index,  1.07. 
November  6th:  Reds,  1,968,000;  haemoglobm,  45  per  cent; 
whites,  18,000. 

On  November  7th  the  patient  was  operated  for  appen- 
dicitis, whose  presence  was  possibly  incucated  by  the  nigh 
leucocyte  count  of  the  day  before,  although  he  did  not 
complain  of  a  s3anptom  of  it  until  on  his  way  home  fronc 
the  laboratory  where  the  count  was  made.  After  the  op- 
eration for  appendicitis  the  blood  rapidly  fell  off,  but  soon 
began' to  recover.  The  counts  are:  November  9th:  Reds, 
1,440,000;  whites,  x8,ooo.  November  nth:  Reds.  x,220,- 
000.  November  27th:  Reds,  1412,000.  December  x8th: 
Reds,  1,620,000;  whites,  12,000;  haemoglobin,  30  per  cent. 

Ever  since  the  splenectomy  the  blood  has  sliown  a  great 
number  of  normoblasts,  many  more  than  before  the  opera- 
tion. The  patient  has  gone  on  a  trip  to  the  southern  part 
of  Illinois,  feeling  fine,  gainmg  strength  rapidly,  having  a 
color  not  noticeably  different  from  the  normal. 
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THE  EXTRAPERITONEAL   CiESAREAN   SECTION 

Its  Place  in  Obstetrics 

By  WILLIAM  R.  NICHOLSON,  A.  B.,  M.  D.,  Philadeiphia 


IT  is  an  interesting  fact  that  the  operation 
known  to-day  as  the  extraperitoneal  supra- 
symphyseal  cassarean  section  originated 
in  the  minds  of  practical  obstetricians  more  than 
one  hundred  years  ago.  The  first  man  to  propose 
the  procedure  was  Jorg,  who  in  1806  advocated 
an  intervention  in  impossible  labor  which  was 
based  upon  the  observations  of  many  accoucheurs, 
among  whom  Boer  of  Vienna  is  mentioned,  that 
after  the  rupture  of  the  upper  part  of  the  vagina 
and  lower  uterine  segment,  Uie  fcetus  may  be 
found  in  the  abdominal  cavity.  At  that  time 
the  classical  operation  was  practically  fatal; 
Blundell,  in  his  ''Principles  and  Practice  of 
Obstetrics,"  published  in  1834,  gives  a  list  of 
twenty-three  cases,  the  only  ones  performed  in 
England  before  the  year  1821,  with  fatal  residts 
in  all  except  one.  This  successful  case  was 
operated  by  Barlow  in  1793-  As  late  as  the  year 
1866,  Playfair  stated  before  tJie  Obstetrical 
Society  of  London  that  the  mortality  was  89 
per  cent,  and  in  1882  Greenhalgh,  of  Saint  Bar- 
tholomew's Hospital,  could  only  report  one  suc- 
cessful case  among  the  ten  operated  by  him. 

From  the  earliest  times  of  which  we  have 
record  it  had  been  understood  that  entrance  to 
the  peritoneal  cavity  was  accompanied  by  the 
most  serious  risks,  and  though  the  real  reason  was 
not  understood,  the  operators  were  more  or  less 
close  to  the  truth.  Thus  Jorg,  in  his  text-book 
published  in  1820,  says  that  the  classical  operation 
is  fatal  in  95  per  cent  of  all  cases  because  of  the 
entrance  of  air  into  the  peritoneal  cavity.  In 
i860  Nelaton  could  find  no  successful  case  op- 
erated in  Paris  within  sixty  years,  and  it  is  a 
fact  that  from  1787  there  was  no  successful  case 
in  that  city  until  the  year  1879,  when  Tamier 
performed  his  first  Porro  operation.  The  con- 
ditions in  Vienna  during  this  period  were  iden- 
tical, according  to  Spath,  who  stales  that  up  to 
the  year  1877  there  is  no  record  of  a  successful 
case  in  that  city.  Before  1882  from  64  per  cent 
to  85  per  Cent  died  in  the  best  German  clinics. 
It  is  hardly  to  be  wondered  that  obstetricians 
came  to  the  conclusion  that  not  only  must  the 
attempt  be  made  to  decrease  this  high  mortality, 
but  that  the  only  method  was  by  the  avoidance 
of  the  peritoneal  cavity.  One  of  the  men  thus 
impressed  was  Ritgen,  who  refers  to  Mothe  of 


Paris  as  advocating  a  procedure  practically  iden- 
tical with  the  Duhrssen  vaginal  section.  In 
1821  Ritgen  performed  the  Jorg  operation  in  a 
slightly  modified  form  but  with  a  fatal  result, 
encountering  such  severe  bleeding  that  he  was 
forced  to  complete  the  operation  by  the  classical 
method. 

It  is  a  pleasure  to  find  that  only  a  few  years 
later  eminent  American  physicians  were  also 
concerned  with  this  same  question.  In  the  year 
1824  Physick  proposed  to  Dewees  that  the 
approach  to  the  uterus  be  made  extraperitoneal. 
This  advice  is  quoted  in  the  text-book  of  the 
latter,  published  in  Philadelphia  in  1826,  and  was 
founded  upon  anatomical  studies  of  Drs.  Homer 
and  Physick.  While  this  operation  was  never 
performed,  it  is  recognized  by  Latzko  as  being 
practically  identical  with  the  technique  known 
to-day  by  Sellheim's  name.  Shortly  before  this 
time  Baudelocque  the  younger  suggested  gastro- 
elytrotomy.  He  made  two  attempts  to  follow 
the  technique  of  Ritgen,  in  the  first  instance 
being  compelled  to  desist  because  of  severe 
vaginal  bleeding,  while  in  the  second  he  injured 
the  external  iliac  and  was  forced  to  tie  the  com- 
mon iliac  artery. 

From  this  time  there  seems  to  have  been  a 
cessation  of  activity  regarding  the  matter  imtil 
the  year  1870,  when  Thomas  performed  the 
operation  of  laparo-elytrotomy.  His  method  was 
as  follows:  manual  dilatation  of  the  cervix  fol- 
lowed by  an  incision  from  the  symphysis  to  the 
anterior  superior  spine  of  the  ilium.  He  then 
dissected  down  to  the  peritoneum,  which  was 
separated  and  pushed  upward.  The  cervix  and 
vaginal  wall  were  then  exposed  and  the  latter 
incised  upon  a  sound  introduced  into  the  vagina 
as  a  guide.  The  cervix  was  now  drawn  through 
the  wound  in  the  vaginal  wall  into  the  external 
woimd  in  the  abdominal  wall  and  the  child  de- 
livered. By  this  method  Thomas  performed  two 
operations,  the  first  upon  an  eclamptic  with  a 
fatal  result,  while  the  second,  in  the  case  of  a 
yoimg  primipara  with  contracted  pelvis,  was  a 
success.  In  1876  Skene  had  the  pleasure  of 
saving  two  women  by  this  method,  and  in  1878 
the  .^erican  Gynecological  Society  sanctioned 
the  operation  and  gave  it  the  name  laparo- 
elytrotomy.    Up  to  the  present  time  there  have 
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been  fourteen  of  these  operations  reported:  two 
each  by  Thomas,  Duncan,  and  Jewett,  while 
Skene  had  five  and  Gillette,  Hime  and  Edis  each 
one.  The  mortality  of  these  cases  was  50  per 
cent  for  the  mothers  and  42  per  cent  for  the 
children,  and  it  is  to  be  remembered  that  the 
histories  show  the  majority  to  have  been  in  so 
serious  a  condition  that  they  would  have  been 
very  bad  risks  under  any  plan  of  treatment. 
The  bladder  was  wounded  in  six  instances,  and  the 
risk  of  this  accident  and  the  general  technical 
difficulty  of  the  procedure  caused  a  halt  in  its 
performance,  together  with  the  fact  that  the 
introduction  of  asepsis  rendered  it  an  unjustifi- 
able operation.  It  may  be  stated,  however,  that 
in  competent  hands,  at  the  present  day,  it  should 
not  have  a  greater  mortality  than  the  recently 
devised  Duhrssen-Solms  technique. 

In  prq)aration  for  this  study  I  sent  out  a 
number  of  letters  to  well-known  operators  in  the 
United  States,  asking  for  their  experience  with 
and  their  opinion  concerning  the  present-day 
extraperitoneal  caesarean,  and  among  the  letters 
in  reply  I  received  one  from  Dr.  G.  K.  Dickinson 
of  Jersey  City,  which  was  of  so  much  interest  to 
me  that  I  incorporate  it  here,  since  it  adds  another 
unpublished  case  to  the  list  of  laparo-el3rtrotomies 
and  gives  a  most  vivid  picture  of  the  ob^etrical 
situation  of  thirty  years  ago. 

"In  reply  to  your  letter  of  yesterday,  I  would 
say  that  the  only  operation  of  that  kind  with 
which  I  was  associated  occurred  so  long  ago  that 
the  notes  are  meagre  and  my  recollection,  per- 
haps, not  altogether  correct,  although  very  vivid. 
Dr.  J.  J.  VanVorst  and  myself  were  the  siurgeons. 
Dr.  W.  F.  Watson  and  some  others  were  as- 
sistants. The  neighbors  were  aroused,  and 
vengeance  was  to  be  meted  out  to  us  if  we  at- 
tempted an3rthing.  The  woman  was  not  con- 
sulted. Her  husband  was  tentatively  agreeable 
to  have  something  done.  Her  history  was  of 
several  confinements,  craniotomies,  an  agonizing 
time,  and  no  result.  Dr.  VanVorst  and  myseS 
fear^  the  outcome  of  this  case  and  were  very 
much  impressed  by  an  article  which  appeared  at 
that  time  termed  laparo-elytrotomy.  I  can 
remember  that  we  congregated  in  Dr.  VanVorst's 
office;  then,  when  a  messenger  was  sent,  we  went 
around  the  comer  and  stood  behind  the  trees 
with  our  satchels  awaiting  the  signal.  The 
signal  being  given  we  went  into  the  house.  It 
was  one  of  those  dark  dirty  tenements  and  the 
last  place  in  the  world  to  do  this  kind  of  a  job. 
The  woman  had  been  in  labor  several  days.  The 
pelvis  was  narrow;  cervix  well  dilated  and  soft; 
secretions  were  abundant  and  the  pains  came  on 


at  five-minute  intervak.  She  was  considerably 
exhausted  from  a  long  period  of  ineffective  labor. 
We  put  her  to  sleep,  washed  her  up,  used  the  car- 
bolic of  the  day,  and  made  an  indsion  on  the 
right  side  above  Poupart's  ligament,  cutting 
through  all  the  structures.  Coming  down  on  the 
peritoneum  we  dissected  it  up  imtil  the  vagina 
was  reached.  This  was  opened  and  the  baby 
extracted.  The  baby  died,  also  the  mother. 
This  was  done  in  a  little  room  about  twelve  feet 
square,  with  one  window.  The  curtain  had  to  be 
drawn  on  account  of  fear  of  the  public.  If  I 
remember  correctly  the  woman  lived  through  the 
following  night,  but  succumbed  the  next  morning 
from  exhaustion,  perhaps  beginning  sepsis.  I 
remember  there  was  some  bleeding  but  not  very 
abundant.  What  there  was  we  easily  controlled 
by  packing.  The  difficulty  was  in  stripping  up 
the  peritoneum  and  reaching  the  vagina.  Sur- 
gery in  those  days  being  novelties  to  the  most 
accomplished,  and  particularly  to  us,  the  local 
conditions  and  the  psychology  of  it  all  rendered 
the  operation  more  than  usually  disturbing.  So 
far  as  I  can  bring  my  memory  back  there  is  no 
other  incident  of  importance  connected  with 
this  case." 

Between  the  years  1891  and  1896  the  mortality 
of  the  classical  cesarean  section  may  be  estimated 
as  about  38  per  cent;  in  the  year  1902  it  had 
fallen  to  20  per  cent  and  in  1904  it  reached  the  low- 
water  mark,  12  per  cent.  This  wonderful  re- 
duction in  mortality  was,  of  course,  in  greatest 
measiure  due  to  the  improvement  in  tedmique 
rendered  possible  by  the  introduction  of  asepsis, 
but  it  is  always  to  be  remembered  that  it 
was  also  to  some  extent  the  result  of  a  better 
selection  of  cases,  it  having  been  early  appre- 
ciated that  the  seriously  infected  partiuient 
was  no  fit  subject  for  the  procedure.  As  time 
went  on  and  better  statistics  became  avail- 
able, it  was  still  more  definitely  recognized  that 
unless  something  more  was  to  be  added  to  the 
equipment  of  the  obstetridan  the  operation 
of  craniotomy  must  still  be  called  upon  in  not 
infrequent  cases,  since  the  mortality  of  8  per 
cent  in  general  practice  for  this  operation  is  far 
better  than  a  percentage  of  34.3  per  cent,  which 
can  be  shown  by  statistics  to  be  about  what  may 
be  expected  in  a  series  of  cases  subjected  to  the 
dassical  operation,  after  frequent  attempts  at 
delivery  or  repeated  examinations  have  been  made 
by  unskilled  attendants.  The  only  other  al« 
tematives  were  the  much  vaunted  pubiotomy, 
hysterectomy  either  with  the  extraperiton^ 
treatment  of  the  stump,  or  else  the  so-called 
cassarean  hysterectomy,  and  no  one  of  these 


346 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


operations  satisfied  the  requirements,  since  pu- 
biotomy  was  found  to  be  a  dangerous  procedure 
in  neglected  cases  from  the  standpoint  of  mater- 
nal sepsis,  while  the  child  had  to  imdergo  the 
ordeal  of  pelvic  delivery  at  a  time  when,  weakened 
by  the  previous  traumatisms  of  labor  or  hmnan 
endeavor,  it  was  illy  conditioned  to  withstand 
any  added  insults.  The  removal  of  the  uterus, 
although  giving  a  better  percentage  of  maternal 
results  than  the  classical  operation  in  the  presence 
of  severe  sepsis,  could  not  be  considered  ideal,  if 
for  no  other  reason  than  the  destruction  of  the 
power  of  reproduction.  In  fact  it  was  felt  that 
it  was  a  wiser  procedure  to  perforate,  and  by  thus 
destro3dng  a  child,  often  beyond  resuscitation, 
to  save  the  life  of  the  mother  for  futiire  child- 
bearing. 

Such  were  the  reasons  for  the  proposition,  first 
made  by  Frank  of  Cologne  in  1907,  to  perform 
the  operation  of  caesarean  section  extraperitoneal- 
ly  and  above  the  pelvic  brim.  That  there  was  a 
real  demand  for  some  improvement  which  would 
enable  the  profession  to  cope  with  the  seriously 
infected  case  is  evidenced  by  the  enthusiastic 
diligence  of  Frank's  German  colleagues  in  per- 
fecting and  modifying  the  original  technique. 
There  are  in  the  neighborhood  of  twenty  oper- 
ations now  on  record  for  the  attainment  of 
the  supras3anphyseal  extraperitoneal  delivery. 
While  in  many  of  them  the  diflferences  may  seem 
unimportant,  to  the  investigator  far  removed 
from  the  sounds  of  battle  it  is  necessary,  for  the 
full  understanding  of  the  subject,  that  a  short 
r£sum6  should  be  incorporated  here,  though 
among  the  nimiber  there  are  certain  performances 
which  can  only  appeal  to  the  surgical  contor- 
tionist. 

The  anatomical  facts  upon  which  all  these 
operations  are  dependent  are,  first  and  most  im- 
portant, the  distention  of  the  lower  uterine  seg- 
ment; secondly,  the  migration  of  the  peritonemn 
during  pregnancy,  whereby  the  bladder  is  more  or 
less  deprived  of  peritoneum  and  becomes  in  late 
labor  uncovered  by  the  peritoneum  above  and 
in  front;  thirdly,  the  growth  of  the  peritoneum  due 
to  the  hypertrophy  of  pregnancy;  and,  finally,  the 
loosening  of  the  peritoneal  reflection  over  the 
lower  uterine  segment,  which,  as  is  so  well  shown 
in  vaginal  cassarean  operations,  enables  it  to  be 
separated  from  the  uterine  wall  with  the  greatest 
ease. 

As  early  as  the  year  1908,  Holzapfel  was  able 
to  enumerate  sixteen  different  methods  for  the 
performance  of  the  suprasymphyseal  extra- 
peritoneal cesarean  section  and  since  that  time 
there  have  been  several  further  modifications. 


but  these,  with  the  exception  of  the  Duhrssen- 
Solms  tedmique,  are  of  Uttle  importance.  The 
last  mentioned  operation  is  unique  and  will  be 
mentioned  later. 

Frank  of  Cologne  was  the  first  man  in  recent 
times  to  propose  the  extraperitoneal  method,  and 
therefore  the  classification  of  these  various  pro- 
cedures is  headed  by  his  method,  which  was  as 
follows:  The  abdominal  wall  was  opened  by  a 
Pfannenstiel  incision,  and  the  parietal  peritoneum 
was  incised  transversely,  as  was  also  Uie  uterine; 
the  latter  was  then  separated  from  the  anterior 
face  of  the  uterus  and  joined  by  stitching  to  the 
parietal  peritoneal  leaflet;  finally  the  uterus  was 
incised  transversely.  This  method  is  known  as 
Frank's  first  technique  and  is  in  reality  a  trans- 
peritoneal operation.  His  second  method  at- 
tempts to  fulfill  the  aim  of  true  extraperitoneal 
attack  and  was  performed  as  follows:  After 
incision  of  the  abdominal  wall  as  in  the  former 
method,  a  small  opening  is  made  in  the  parietal 
peritoneum  for  the  orientation  of  the  bladder,  and 
this  organ  is  freed  from  its  peritoneal  coat  by 
blunt  dissection,  or,  where  needful,  by  a  few  cuts 
of  the  scissors;  the  incision  into  the  parietal 
peritoneum  is  then  closed  and  the  uterus  is 
opened  as  in  the  former  method. 

The  Veit-Fromme  original  technique  is 
identical  with  Frank's  first  method  except  that 
after  the  uterus  has  been  closed  the  peritoneal 
flaps  are  again  separated  from  one  another  and 
united  as  before  operation.  As  a  modification  of 
this  technique  the  same  authors  have  presented 
the  following,  which  is  in  our  opinion  the  best  of 
all  the  manifold  methods  by  which  this  operation 
may  be  performed:  the  abdominal  wall  is  incised 
longitudinally,  as  is  also  the  peritoneum,  both 
parietal  and  visceral;  these  two  layers  of  perito- 
neum are  then  brought  into  apposition  by  clamps, 
and  after  the  delivery  has  been  accomplished 
through  a  median  longitudinal  incision  into  the 
lower  segment,  the  peritoneal  flaps  are  reunited 
in  their  original  relations. 

One  of  the  earliest  to  enthusiastically  adopt  the 
idea  of  Frank  and  Veit  was  Sellheim,  and  he  has 
published  four  different  modes  of  procedure. 
His  first  method  is  a  true  extraperitoneal  tech- 
nique: Pfannenstiel  incision  through  the  skin  and 
fascia,  separation  of  the  recti  longitudinally, 
separation  of  the  subperitoneal  tissue  from  the 
under  surface  of  the  recti,  distention  of  the  bladder 
with  solution  to  aid  in  its  orientation,  loosening 
of  the  peritoneum  from  the  top  of  the  bladder,  and 
finally  the  upward  displacement  of  the  unopened 
sac  of  peritoneum  with  coincident  downward 
displacement  of  the  bladder  below  the  symphysis. 
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The  uterine  incision  is  made  in  the  middle  line 
of  the  lower  segment  and  is  vertical.  In  his 
second  method  the  technique  is  as  just  detailed 
until  the  parietal  peritoneum  is  reached;  this  is 
incised  transversely  and  through  this  indsion 
the  uterine  peritoneimi  is  similarly  incised  and 
the  two  flaps  thus  formed  are  united  by  stitches. 
The  peritoneum  is  then  pushed  up  and  the  blad- 
der is  displaced  downward.  The  only  difference 
between  the  method  just  described  and  his  third 
method  is  that  in  the  latter  the  folds  of  per- 
itoneum are  united  by  a  double  layer  of  catgut 
stitches.  Sellheim's  fourth  method,  however,  is  a 
wide  departure  from  his  previous  three  plans  and 
is  an  attempt  to  treat  all  cases,  of  whatever  grade 
of  infective  virulence,  by  suprasymphyseal  opera- 
tion. It  is  known  as  the  method  by  utero- 
abdominal  fistula  and  is  performed  as  follows: 
Median  incision  through  all  abdominal  layers, 
including  the  serosa  of  the  lower  segment.  The 
parietal  serosa  is  then  stitched  on  the  skin  surface 
and  the  uterine  serosa,  after  lateral  separation 
from  the  uterine  wall,  is  stitched  upon  the  parietal 
near  the  edge  of  the  skin  incision.  A  median 
incision  is  then  made  in  the  lower  segment  of  the 
uterus,  and  the  incised  edges  are  drawn  forward 
into  the  abdominal  wound  during  the  delivery. 
After  the  birth  has  been  completed  the  edges  of 
the  uterine  wound  are  sutured  to  the  skin  surface. 
The  orifice  thus  left  is  packed  and  allowed  to 
heal  by  granulation. 

Pfannenstiel  advocates  the  incision  known  by 
his  name,  through  the  skin  and  fascia  with  a 
longitudinal  separation  of  the  muscles,  a  longitu- 
dinal indsion  in  the  peritoneum,  and  a  longitudinal 
incision  in  the  lower  segment  of  the  uterus. 

Bamnm  advises  the  same  technique  as  Vdt's 
first  method,  with  the  exception  that  he  sees 
advantages  in  the  damping  of  the  peritoneum, 
instead  of  stitching  it,  during  the  delivery. 

Rubeska  offers  a  method  for  badly  infected 
cases.  He  makes  a  median  incision  in  the  ab- 
dominal wall  and  stitches  the  parietal  serosa 
around  the  area  to  be  indsed  before  opening  the 
uterus.  The  uterine  wound  is  treated  by  the 
open  method.  This  is  a  similar  procedure  to 
Sellheim's  fourth  method. 

Doederlein  is  a  strong  advocate  of  the  true 
extraperitoneal  technique  and  attempts  it  by  an 
initial  inguinal  indsion  followed  by  dissection  of 
the  parametrial  tissues  without  exposing  the 
peritoneimi.  After  reaching  the  lateral  aspect 
of  the  lower  segment,  the  bladder  is  displaced 
laterally  without  separating  the  peritoneum  from 
it,  and  the  uterus  is  opened  in  the  median  line. 
Drainage  is  a  part  of  his  usual  technique. 


Czyzewicz  prefers  the  median  abdominal  in- 
dsion until  the  peritoneum  is  reached  and  then 
follows  Sellhem's  first  method  for  the  balance  of 
the  procedure. 

Hoffmder  in  his  earlier  work  followed  the 
technique  of  Vdt's  second  method,  the  only  dif- 
ference being  a  continuous  seroserous  suture, 
non-separation  of  the  united  flaps  of  peritoneimi 
and  the  use  of  drainage.  His  second  method 
simply  consists  in  a  median  section  through  the 
abdominal  wall  and  through  the  uterus  as  low  as 

Essible.  One  of  the  methods  which  seems  to 
ve  attracted  a  large  number  of  foreign  opera- 
tors is  Latzko's.  This  operator  fills  the  bladder 
with  150  ccm.  of  sterile  solution  and  then  makes  a 
12  cm.  incision  through  the  recti,  which  are 
laterally  displaced.  The  bladder  is  then  loosened 
from  the  lateral  aspect  of  the  cervix  to  a  degree 
which  permits  a  side  displacenmt  of  the  former 
with  one  rectus  musde;  the  uterus  is  opened 
longitudinally  and  the  uterine  wound  is  drained. 

Probably  the  most  remarkable  form  of  inter- 
vention is  the  procedure  known  as  the  Duhrssen- 
Solms  technique.  In  this  method  the  abdomen 
is  opened  by  an  incision  parallel  to  Poupart's 
ligament  and  the  tissues  are  separated  by  blimt 
d^section  until  the  uterus  is  reached;  during  this 
dissection  the  epigastric  vessels  must  be  ligated. 
A  vaginal  caesarean  is  then  performed  and  the 
wound  in  the  uterus  and  the  wound  in  the  abdo- 
men are  brought  into  coinddence  by  traction,  the 
child  being  delivered  above  the  symphysis.  . 

A  dedded  simplification  of  the  above  confusing 
array  is  made  possible  by  classifying  them  on  the 
basis  of  essential  differences;  thus  the  Frank, 
Veit-Fromme,  Baimim,  Pfannenstiel,  Hoffmder, 
and  the  second  method  of  Sellheim  are  all  trans- 
peritoneal methods,  their  differences  only  con- 
sisting in  various  means  of  dosing  the  peritoneal 
folds  (parietal  and  visceral)  and  whether  or  not 
these  same  folds  of  peritoneimi,  which  have  been 
imited  for  the  moment,  are  again  restored  to  their 
original  anatomical  relations  before  closing  the 
abdomen.  There  are  three  other  divisions  by 
which  all  the  other  important  methods  may  be 
dassified,  as  follows:  the  utero-abdominal  fistula 
technique  of  Sellheim  and  Rubeskathe,  true  ex- 
traperitoneal technique  of  Sellheim  and  Latzko, 
and  finally  the  Duhrssen-Solms  technique. 
While  opinions  among  the  continental  operators 
differ  widely  as  to  the  value  of  the  various  opera- 
tive methods  described,  and  while,  of  course, 
each  creator  of  an  individual  method  is  enthusias- 
ticaUy  in  favor  of  his  modification,  it  seems  fairly 
dear  to  a  non-prejudiced  investigator  that  the 
Veit-Fromme  modification  of  the  Frank  operation 
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and  the  second  Sellheim  technique  are  the  only 
methods  which  are  truly  surgical.  Most  of  the 
other  procedures,  if  not  absolutely  all  of  them,  are 
either  foimded  upon  the  principle  of  making  the 
operation  as  difficult  as  possible,  or  else  the 
distinctive  modification  is  of  such  a  nature  that 
suspicion  is  aroused  that  the  author  was  anxious 
to  drive  a  nail  upon  which  he  might  hang  his 
name. 

Sellheim  makes  the  objection  to  Latzko's 
method  by  lateral  undermining  that  it  is  not 
suitable  for  all  cases,  and  to  Doederlein's  that 
sufficient  space  is  often  not  afforded  for  an  ample 
uterine  incision,  and  that  there  may  be,  therefore, 
severe  uterine  lacerations  produced  by  extension 
during  extraction  of  the  child. 

In  order  that  a  definite  foimdation  be  estab- 
lished for  the  further  consideration  of  the  subject, 
the  Veit-Fronune  method  and  the  second  method 
of  Sellheim  will  now  be  considered  in  detail. 

Veit  was  one  of  the  first  to  advocate  the  opera- 
tion which  is  known  as  that  of  Frank.  Fromme 
in  1908  reported  eight  cases  from  Veit's  clinic, 
in  the  first  four  of  which  the  technique  was 
exactly  that  of  Frank.  In  the  fifth  case  the 
parietal  and  visceral  peritoneum  were  separated 
after  the  birth  of  the  child,  and  were  restored  to 
their  normal  relations.  In  the  remainder  of  the 
series  the  transverse  section  through  the  skin, 
subjacent  tissues  and  uterus  was  given  up  and  in 
its  place  was  substituted  the  longitudinal  in- 
cision. This  modification  is  performed  as 
follows:  the  skin,  fascia  and  recti  muscles  are 
separated  vertically  and  a  vertical  incision  is 
made  into  the  parietal  peritoneum.  The  visceral 
or  uterine  peritoneum  is  then  incised  vertically 
in  the  median  line  of  the  lower  segment,  beginning 
at  the  lowest  possible  point  of  the  vesico-uterine 
plica  and  extending  upward  to  the  point  at  which 
the  peritoneum  becomes  intimately  attached  to 
the  uterine  wall.  In  advanced  labor  the  lower 
segment  has  become  so  distended  that  a  space  of 
from  10  to  12  cm.  is  available  for  this  incision. 
The  peritoneum  of  the  visceral  layer  is  then 
mobilized  somewhat  laterally,  which  is  easily 
done  by  blunt  dissection,  and  then  the  two  perito* 
neal  flaps,  visceral  and  parietal,  are  either  stitched 
or  clamped.  A  vertical  uterine  incision  is  made 
into  the  lower  segment  and  the  child  is  delivered. 
The  placenta  may  be  delivered  at  once,  as  in  the 
classical  operation,  or  it  may  be  awaited  and  ex- 
pressed by  f undal  pressure  either  before  or  after 
the  uterine  incision  is  closed.  Th&  uterus  is  best 
dosed  by  a  running  stitch,  reinforced  by  a 
second  one  as  in  intestinal  suture.  The  abdom- 
inal wound  is  closed  by  the  layer  method  and  no 


drainage  is  used.  The  chief  advantage  of  this 
method,  in  the  opinion  of  its  originator,  is  that 
the  bladder  is  not  disturbed.  (There  is  one 
distinct  disadvantage  in  this  technique,  however, 
in  that  there  may  be  difficulty  in  obtaining  ample 
space  for  the  uterine  incision  if  performed  during 
the  early  stages  of  labor.  It  is  well  to  remember 
also  that  the  fear  of  bladder  necrosis  from  separa- 
tion is  in  all  probability  not  well  founded.) 

In  Sellheim's  original  operative  procedure,  he 
made  the  attempt  to  separate  the  bladder  from 
the  peritoneal  fold  without  opening  the  latter,  and 
then  by  upward  displacement  of  the  imopened 
peritoneimi  and  downward  displacement  of  the 
bladder  to  obtain  enough  space  to  deliver  the 
child.  It  was  soon  found,  however,  that  not 
only  was  it  impossible,  in  many  cases,  to  avoid 
opening  the  peritoneum,  but  that  the  bladder 
was  liable  to  injury  by  the  attempts  at  separating 
the  peritoneum  unopened.  This  method  has, 
therefore,  been  very  generally  given  up,  and  he  has 
substituted  the  following,  which  is  in  reality  not  a 
true  extraperitoneal  but  rather  should  be  des- 
ignated as  a  transperitoneal  method.  He  op- 
erates under  scopolamine-morphine  twilight  sleep, 
with  spinal  anaesthesia.  The  high  Trendelenburg 
position  is  used,  and  at  present  the  incision  is 
made  in  the  longitudinal  direction  instead  of  the 
Pfannenstiel,  which  was  the  case  in  his  earlier 
works.  The  fascia  and  recti  muscles  are  sepa- 
rated vertically  and  the  peritoneum  is  separated 
from  the  under  surface  of  the  recti  to  a  consider- 
able distance  on  each  side  along  the  upper  border 
of  the  empty  bladder.  The  peritoneum  is  now 
opened  at  the  attachment  of  the  urachus  to  the 
bladder.  The  incision  in  the  peritoneum  is  pro- 
longed to  left  and  right  along  the  firm  attachment 
of  the  peritoneimi  to  the  bladder,  curving  the 
incision  laterally  and  posteriorly  on  both  sides 
toward  the  floor  of  the  vesico-uterine  fold,  while 
the  bladder  is  drawn  forcibly  forward.  A 
transverse  incision  is  now  made  at  the  bound^uy 
between  the  loosely  attached  peritoneum  in  the 
vesico-uterine  fold  and  the  firmly  attached  blad- 
der peritoneum.  This  transverse  incision  is 
prolonged  on  both  sides  into  those  portions  of  the 
anterior  delimiting  incisions  which  curve  toward 
the  side  and  back.  The  delimiting  incision  be- 
gins at  the  portion  of  the  bladder  peritoneum 
which  remains  undisturbed.  The  visceral  layer 
of  the  peritoneum  is  now  dissected  away  from  the 
uterus  in  an  upward  direction  as  far  as  possible. 
The  two  leaves  of  peritoneum,  the  parietal  and 
the  visceral,  are  now  united  by  suture  of  their 
free  edges,  and  care  must  be  exercised  here  to 
avoid  incomplete  closure  of  either  extremity  of 
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the   transverse  incisions;  in  other  words,  it  is 
necessary   to   completely   dose   the   peritoneal 
cavity  by  suturing  the  peritoneal  leaflets  well  out 
onto  the  broad  ligaments  if  necessary,  not  only 
to  avoid  contaminating  the  peritoneum  but  also 
to  avoid  the  possibility  of  omental  or  intestinal 
strangulation.    The  bladder  is  now  separated 
from   the  cervix  and  dra¥m  forward  over  the 
S3rniphysis  and  pressed  against  it.    (It  is  better 
to  allow  the  bladder  to  drop  down  behind  the 
symphysis  after  its  separation  from  the  cervix 
and  to  retain  it  there  by  a  suitable  retractor.) 
The  anterior  face  of  the  lower  segment  being  thus 
pr^>axed,  the  incision  is  made  in  the  median  line 
in   a   vertical  direction.    Primarily  but  about 
5  cm.  are  incised,  beginning  at  a  point  about  4 
cm.  below  the  upward  displaced  peritoneal  fold. 
The  tip  of  the  special  lever,  devised  by  the  author 
for  the  delivery  of  the  head,  is  introduced  into 
this  slit  by  the  aid  of  lateral  stretching   and 
adapted  to  the  head,  while  at  the  same  time  the 
lower  angle  of  the  wound,  which  is  constantly 
stretching   and    becoming   more    accessible,    is 
incised  as  far  as  is  necessary  to  allow  the  full 
application  of  the  instrument.    The  head  is  now 
raised  from  its  bed  and  pried  forward,  and  one 
pole  of  the  presenting  part  is  seized.    The  arti- 
ficial cervix  (uterine  woimd)  is  continued  down- 
ward as  far  as  needful  for  the  passage  of  the 
entire  head.    The  child  is  delivered,  and  the 
initial  sutures  passed  at  the  upper  and  lower 
angles  of  the  uterine  wound.    The  peritoneal 
suture  line  is  now  carefully  inspected  and  then 
the  placenta  is  delivered  manually  and  a  uterine 
tamponade  inserted,  its  lower  end  being  led  into 
the  vagina.    The  uterine  wound  is  closed  by 
interrupted  sutures,  and  this  suture  line  is  rein- 
forced by  a  continuous  catgut  stitch,  with  the 
exception  of  a  small  space  at  the  lower  angle  of  the 
wound,  which  is  left  open  in  order  to  have  a 
safety  valve  through  which  one  may  later  reopen 
from  the  vagina,  if  there  be  need. 

If  at  the  time  of  delivery  there  be  infection 
present,  a  strip  of  gauze  may  be  carried  through 
the  lower  angle  of  Uie  wound  into  the  vagina  and 
the  abdomiaal  wound  be  drained  by  a  Mikulicz. 
If  the  case  be  a  clean  one  the  peritoneal  reflection 
may  be  attached  to  the  bladder  and  secured  with 
a  few  interrupted  sutures  to  the  lower  portion  of 
the  rectus  muscle.  The  abdominal  woimd  is 
dosed  by  continuous  suture  of  catgut  in  the  mus- 
cles and  fascia,  and  any  skin  method  which  is 
desired. 

In  this  multiplicity  of  operative  technique  there 
is,  as  has  been  said,  one  salient  difference  which 
divides  them  all  into  two  great  groups,  namely: 


whether  or  not  the  general  peritoneal  cavity  is 
opened  in  the  preparation  of  the  lower  segment 
for  incision,  or,  in  other  words,  whether  the  opera- 
tion is  performed  in  a  truly  extraperitoneal  man- 
ner by  lateral  displacement  of  the  bladder,  vesical 
plica,  and  unopened  peritoneal  sac,  or  whether,  in 
the  performance,  the  abdominal  cavity  is  tem- 
porarily opened.  It  goes  without  sajdng  that, 
technically,  extraperitoneal  section  means  extra- 
peritoneal section,  a  procedure  carried  out  from 
start  to  finish  without  entering  the  true  cavity  of 
the  belly,  and  this  would  be  the  ideal  method  but 
for  two  facts  which  render  its  use  less  favorable: 
first,  that  it  is  a  much  more  difficult  procedure 
than  the  transperitoneal  method,  and,  second,  that 
it  does  not  offer  any  greater  advantage  in  the  way 
of  improved  results  than  does  the  latter. 

In  the  consideration  of  the  two  methods  of 
operating  through  the  lower  segment,  it  must  be 
apparent  to  any  trained  abdominal  surgeon  that 
the  attempt  to  proceed  truly  extraperitoneally 
will  be  vastly  the  more  difficult,  since,  to  obtain 
the  best  exposure,  a  lateral  abdominal  incision 
of  quite  considerable  extent  is  primarily  necessary, 
with  subsequent  blimt  dissection  and  displace- 
ment laterally  of  the  bladder  and  vesical  plica, 
in  order  to  make  the  only  proper  median  uterine 
incision.  It  is  hardly  necessary  to  offer  a  de- 
tailed censure  of  the  transverse  or  the  lateral 
uterine  incision,  as  the  unnecessary  dangers 
which  they  make  imminent  must  be  at  once  ap- 
parent. Moreover,  in  the  true  extraperitoneal 
method  the  peritoneum  is  actually  opened  in  a 
non-negligible  percentage  of  cases,  even  in  expert 
hands,  and  there  is  also  the  danger  of  deprivation 
of  the  vitality  of  the  peritoneum  by  its  separation. 
In  addition,  the  bladder  is  so  likely  to  be  injured 
that  the  advice  is  given  by  some  to  open  the 
parietal  peritoneal  layer  for  its  orientation,  which 
is,  of  course,  a  confession  of  weakness  on  the  part 
of  the  adherents  of  this  method.  In  the  consider- 
ation of  this  problem,  then,  it  is  to  be  understood 
that  the  term  extraperitoneal  caesarean  section 
is  taken  simply  to  mean  that  the  selected  portion 
of  the  lower  uterine  segment  has  been  made  extra- 
peritoneal before  its  incision. 

With  these  qualifying  statements  in  mind  we 
may  now  consider  the  first  of  the  two  major 
questions  of  the  problem,  namely,  are  we  in 
possession  of  a  method  whereby  infected  cases 
may  be  treated  with  a  favorable  prognosis  for 
the  mother  and  the  child?  Academically  this 
question  may  be  answered  as  follows:  Cases 
which  present  themselves  with  the  signs  of  a 
developed  infection  of  a  severe  grade  are  not 
suitable  for  this  procedure,  as  experience  has 
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membranes  at  the  time  of  operation.  Twenty- 
four  were  operated  by  the  transperitoneal  method 
and  both  deaths  occiured  in  this  group.  With 
the  exception  of  the  ten  cases  all  were  of  the  sus* 
picious  class  or,  as  he  says,  "more  or  less  unclean." 
He  is  an  enthusiast  and  believes  that  craniotomy, 
pubiotomy,  the  classical  caesarean,  and  to  some 
extent  premature  labor,  will  be  crowded  out  by 
this  operation.  He  followed  Latzko's  technique 
and  believes  it  to  be  the  best. 

Kustner  reports  fifty-five  cases  with  two  deaths 
from  peritonitis.  One  of  these  was  clean  and  one 
was  suspicious.  In  neither  fatal  case  was  .the 
operation  truly  extraperitoneal.  All  the  other 
cases  did  well.  Some  of  them  had  temperature 
in  the  puerperal  period  and  two  of  the  children 
were  lost.  He  would  limit  the  classical  caesarean 
to  cases  in  which  some  other  intra-abdominal 
operation  is  necessary.  He  would  perform  the 
extraperitoneal  cassarean  section  if,  the  mem- 
branes being  unruptured,  it  is  certain  that  the 
child  canno^  pass  the  pelvis.  If  there  is  some 
doubt  as  to  the  possibility  of  engagement  he 
advocates  the  test  of  labor,  with  the  performance 
of  the  extraperitoneal  operation  if  it  becomes 
necessary.  Kustner  would  limit  pubiotomy, 
even  in  multiparas,  and  believes  in  the  extra- 
peritoneal operation  in  infected  cases,  and  would 
employ  it  even  if  there  was  some  question  as  to 
the  condition  of  the  child. 

Doederlein  advocates  pubiotomy  to  7  cm. 
conj.  vera  in  multiparas,  as  he  considers  the  extra- 
peritoneal operation  to  be  more  formidable.  In 
infected  cases  both  the  extraperitoneal  operation 
and  pubiotomy  invite  danger,  and  craniotomy  is 
indicated.  In  thirty-two  cases  this  operator 
lost  three  mothers  and  two  children  and  two  other 
children  died  in  the  first  week. 

Baisch  reports  fifty  cases.  In  three  the  true 
extraperitoneal  type  of  operation  was  not  pos- 
sible and  in  sixteen  there  were  small  peritoneal 
wounds  made  by  the  separation.  Three  women 
died  from  eclampsia,  ileus,  and  sepsis,  respectively, 
and  six  of  the  children  were  dead  at  birth.  TUs 
author  thinks  that  the  operation  is  best  for  the 
suspected  case  without  temperature,  but  with  a 
probable  infection  of  the  liquor  amnii. 

Henkel  reports  twenty-five  cases  and  states 
that  most  of  them  were  at  least  suspicious.  He 
operated  by  the  transperitoneal  route  entirely 
and  had  no  maternal  fatality.  Opitz  also  op- 
erates trans[)eritoneally.  He  is  able  to  report  a 
series  of  sixteen  cases,  of  which  some  were  sus- 
picious, with  one  maternal  death.  Bunun  lost 
three  women  in  his  series  of  forty-two  cases,  and 
the  deaths  were  all  due  to  infection.    Walcher  is 


an  adherent  of  the  transperitoneal  technique. 
In  his  series  of  fifteen  cases  he  lost  one  mother  and 
two  children.  Romer  draws  the  conclusion  from 
his  statistics  that  the  mother  is  safer  under  the 
operation  of  pubiotomy,  when  performed  in 
proper  cases,  than  under  the  extraperitoneal 
section,  but  that  the  mortality  of  the  children  is 
greater.  Thus  pubiotomy  gave,  in  his  hands,  a 
maternal  mortality  of  1.7  per  cent  and  a  fcetal 
mortality  of  6.8  per  cent,  while  the  extraperitoneal 
section  resulted  in  a  6  per  cent  maternal  and  but 
2.4  per  cent  foetal  mortality.  Latzko  studied  one 
hundred  and  fifty  cases  from  the  literature  and 
calculated  a  general  mortality  of  7.3  per  cent  and 
a  mortality  from  septic  causes  alone  of  5.4  per 
cent.  Jeannin  collected  one  himdred  and  forty- 
eight  cases  with  eight  maternal  deaths  from  infec- 
tion, two  from  eclampsia  and  one  from  other 
causes,  thus  giving  a  maternal  mortality  of  7.45 
per  cent,  with  a  purely  septic  mortality  of  3.04 
per  cent.  His  statistics  combined  with  Latzko's 
give  a  maternal  mortality  in  one  hundred  and 
ninety  cases  of  7.37  per  cent,  and  from  infection 
alone  a  maternal  mortality  of  4.21  per  cent. 
The  morbidity  was  also  high  in  this  series,  being 
30.7  per  cent  total,  with  a  morbidity  of  25  per 
cent  due  to  infection  alone. 

Lewis  collected  one  hundred  and  two  cases 
from  the  literature  and  calculated  the  maternal 
mortality  to  be  8.8  per  cent  while  the  foetal  was 
8.6  per  cent. 

Taking  the  statistics  which  have  been  given 
as  a  basis  for  judgment,  it  appears  then  that  we 
may  admit  that  in  the  "  suspected  case,"  with  the 
baby  in  good  condition,  we  will  conserve  the 
interests  of  the  mother  by  the  performance  of  the 
suprasymphyseal  extraperitoneal  caesarean  section 
in  preference  to  the  classical,  and  that  the  mor- 
tality of  the  child  from  the  operation  should  be 
but  Uttle  greater  than  by  the  latter. 

Now  as  to  the  emplo3rment  of  the  procedure  in 
cases  in  which  there  is  no  question  of  infection,  or 
in  other  words,  in  elective  operations  in  clean 
cases. 

Anyone  reading  Sellheim's  paper^  without 
having  had  any  actual  experience  with  the  usual 
type  of  caesarean  operation  would  certainly  con- 
clude that  it  was  an  absolutely  unjustifiable 
procedure.  After  stating  that  the  Poro  caesa- 
rean is  less  dangerous  in  truly  infected  cases  than 
the  extraperitoneal  caesarean,  he  enumerates  the 
following  appalling  list  of  dangers  associated 
with  the  former  procedure:  intestinal  wounding, 
greater  loss  of  blood,  loss  of  procreative  power, 
longer  rest  in  bed  after  operation,  later  return 
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to  work,  abdominal  hernia,  bad  cosmetic  result, 
and  finally,  disturbance  of  the  respiratory  func- 
tion of  the  child  by  the  forceful  forward  dis- 
placement of  the  uterus  outside  the  body  of  the 
mother,  with  resultant  infection  of  the  cluld  from 
inspiration  or  swallowing  of  infected  liquor 
amnii.  Moreover,  he  believes  that  there  is  as 
much  danger  of  woimding  the  bladder  in  the 
classical  operation  as  in  the  extraperitoneal,  and 
in  addition  that  there  is  great  danger  of  infection 
of  the  peritoneum,  either  by  soiling  at  the  time 
of  operation  or  by  later  leakage  from  the  uterine 
wound.  In  addition  the  uterine  cavity  may  be 
infected,  there  may  be  intestinal  or  omental  ad- 
hesions, fixation  of  the  uterus  to  the  anterior 
abdominal  wall,  weakening  or  rupture  of  the 
scar  in  later  pregnancy,  and  abdominal  hernia. 
He  says:  "Extraperitoneal  uterine  section  is 
identical  with  vaginal  caesarean  section,  all 
technical  difficulties  having  been  removed." 

If  ever  there  was  an  instance  of  special  pleading 
we  have  one  here.  It  would  have  been  a  perfect- 
ly justifiable  arraignment  of  the  classical  opera- 
tion if  it  had  been  published  before  the  days  of 
the  aseptic  era,  but,  in  the  light  of  our  knowledge 
of  the  results  which  have  been  obtained  in  the 
classical  operation  in  modern  times,  it  is  hard  to 
understand  how  a  man  could  become  so  blindly 
enthiisiastic  about  any  method,  even  one  bearing 
his  own  name,  that  he  could  disregard  the  cold 
facts  as  attested  by  operators  throughout  the 
world  regarding  the  Sanger  operation  in  dean 
cases.  Admitting  as  we  have  that  the  extra- 
peritoneal operation  is  of  advantage  in  a  limited 
group  of  cases,  and  further  admitting  for  the  sake 
of  argument  that  in  perfectly  clean  cases,  in  the 
hands  of  men  having  had  experience  with  this 
type  of  operation,  the  statistics  for  both  mother 
and  baby  may,  in  the  future,  be  as  good  as  those 
now  avsulable  in  the  Sanger  operation,  we  are 
nevertheless  forced  to  conclude  that  the  burden 
of  proof  still  rests  upon  the  new  operation. 

Difficulties  in  orientation  of  the  bladder,  in- 
juries of  the  bladder,  extension  of  the  uterine 
incision,  and  increased  difficulties  in  the  de- 
livery of  the  child  are  factors  to  be  reckoned  with 
in  the  two  methods  for  the  performance  of  the 
operation  recommended  in  this  paper.  If  some 
of  the  other  methods,  as  Latzko's,  be  under- 
taken, we  have  the  added  dangers  of  wounding 
of  the  great  vessels  and  the  uterers,  while  the 
peritoneum  is  injured  in  a  non-negligible  per- 
centage of  the  reported  cases  by  all  true  extra- 
peritoneal methods.  While  it  is  of  course  per- 
fectly justifiable  to  assume  risks  in  order  to  avoid 
imminent   dangers    in   obstetric,   as    in    other 


surgical  procedures,  it  is  certainly  somewhat 
illogical  to  advise  the  giving  up  of  a  method  such 
as  the  Sanger  operation,  with  its  well-estab- 
lished technique,  in  favor  of  a  procedure  which, 
to  say  the  least,  smacks  of  a  return  to  the  pre- 
antiseptic  days.  Particularly  is  this  true  if  we 
remember  that  in  a  series  of  three  hundred  cases 
Leop>old  was  able  to  report  a  mortality  of  1.2 
per  cent,  that  Pestalozza  in  a  series  of  in  cases 
had  a  mortality  of  2.08  per  cent  (omitting  four 
cases  which  were  infected  previous  to  operation), 
and  that  Richter  of  Dresden  in  a  series  of  107 
cases  was  able  to  report  a  mortality  of  0.9  per 
cent  for  both  the  mothers  and  the  children. 
This  last  report  of  Richter  is  important  from  two 
standpoints;  the  first,  already  mentioned,  is  the 
actual  mortality,  while  the  second  appears  upon 
analysis  of  his  series  of  cases,  by  whidi  it  is  found 
that  five  of  these  cases  had  prolapse  of  the  cord 
and  that  fifteen  were  second  operations  (of  these 
there  were  three  upon  whom  the  operation  of 
Frank  had  originally  been  performed),  among 
whom  he  found  that  there  were  foiu:  presenting 
intestinal  and  omental  adhesions  and  that  in 
seven  instances  there  were  adhesions,  mostly 
slight,  between  the  parietal  peritoneum  and  the 
uterus.  Can  any  practical  man,  approaching 
the  subject  without  creative  bias,  convince  him- 
self that  it  is  justifiable  to  advocate  a  procedure 
which  is  admittedly,  even  by  its  advocates,  a 
much  more  difficult  performance,  as  a  substitute 
for  an  operation  whose  only  dangers  are  those 
inseparable  from  all  intra-abdominal  surgery? 
In  the  vast  number  of  caesarean  sections  by  the 
usual  methods,  there  are  some  twenty-six  cases 
on  record  in  which  the  uterine  scar  ruptured  in 
subsequent  pregnancy.^  In  the  operations  upon 
the  lower  uterine  segment  there  are  none  as  yet, 
though  among  the  few  cases  in  whom  pregnancy 
has  been  observed  after  the  suprasymphyseal 
operation  there  have  been  one  or  two  cases  in 
which  at  the  time  of  the  second  operation  the 
original  scar  was  so  greatly  stretched  that  rup- 
ture seemed  imminent;  but  it  is  admittedly  no 
great  danger  in  either  type  of  operation,  on  the 
grounds  of  the  universal  experience  with  the 
Sanger  operation,  even  with  imperfect  suture 
methods,  while  the  knowledge  we  have  lately 
gained  as  to  the  subsequent  behavior  of  the  scar 
after  the  vaginal  csesarean  section  will  at  least 
allow  us  to  assume  the  like  for  the  extraperitoneal 
method.  In  so  far  as  adhesions  are  concerned,  it 
is  proven  that  intestinal  and  omental  adhesions 
of  a  degree  sufficient  to  interfere  markedly  with 
the  health  or  life  of  the  patient  are  at  least  rare 
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after  the  usual  caesarean  delivery,  but  admitting 
that  they  do  occur  rarely  and  realizing  that  there 
can  be  no  intraperitoneal  adhesions  in  a  clean 
case  which  has  been  operated  upon  by  the  extra- 
peritoneal method,  we  must  not  fail  to  remember 
that  there  may  be  just  as  troublesome  results  of 
an  adhesive  nature  after  the  operation  now  under 
investigation;  for  it  is  to  be  remembered  that 
while  there  are  many  points  of  similarity  between 
the  suprasymphyseal  and  the  vaginal  caesarean 
there  are  also  points  of  difference,  in  that  in  the 
former  there  is  an  abdominal  wound  which 
greatly  increases  the  risk  of  adhesive  trouble  in 
the  region  of  the  uterus.  Whether  this  last 
mentioned  dij£culty  is  real  or  imaginary  can 
only  be  proven  by  the  future. 

A  very  important  question  which  must  now 
be  considered  is  the  effect  of  the  extraperitoneal 
suprasymphyseal  section  upon  subsequent 
pregnancy,  and  secondarily  whether  repeated 
operation  in  the  lower  uterine  segment  is  likely 
to  be  more  difficult  than  in  the  first  instance. 

It  is,  of  course,  too  soon  to  be  able  to  gather  a 
large  and  convincing  mass  of  statistics  bearing 
upon  these  [>oints,  but  still  there  is  enough  to 
enable  one  to  at  least  form  a  tentative  judgment. 
Hartmann,^  reporting  from  Frank's  clinic,  is  able 
to  publish  a  most  interesting  paper  upon  this 
subject  in  which  he  states  that  ''as  early  as 
September,  1908,  he  had  seen  one  woman  twice 
spontaneously  delivered  following  the  extra- 
peritoneal caesarean  by  Frank's  method."  In 
the  same  paper  he  reports  upon  four  cases  who 
had  imdergone  the  operation  twice  and  upon  two 
cases  who  had  three  times  been  delivered  in  this 
manner.  In  none  of  these  women  were  there  any 
difficulties  observed  during  pregnancy  and  in  no 
case  was  there  a  retrodisplacement  of  the  uterus. 
The  first  case  at  the  second  operation  showed  a 
small  hernia.  She  had  been  drained  at  the 
original  operation.  There  were  no  peritoneal 
adhesions  and  no  difficulty  was  experienced  in 
separating  the  peritoneal  folds.  There  was  no 
uterine  scar  to  be  seen  and  the  child  was  delivered 
spontaneously  through  a  transverse  uterine  in- 
cision. The  second  case,  after  six  hours  of  labor, 
showed  a  thinning  of  the  uterine  scar  suggesting 
the  possibility  of  rupture,  but  the  operation  was 
completed  without  difficulty.  In  the  third  case 
there  was  not  only  no  difficulty  but  there  was  no 
need  to  do  more  than  push  up  the  peritoneum 
before  making  the  uterine  incision,  as  the  bladder 
was  uncovered.  In  this  case  also  there  was  entire 
absence  of  any  uterine  scar.  In  the  fourth  case 
there  was  some  trouble  in  orientation  of  the 
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bladder  and  also  in  the  separation  of  the  perito- 
neum. This  patient  developed  chills  and  a 
urinary  fistula  subsequent  to  operation.  All 
these  cases  had  been  drained  through  the  abdom- 
inal wound  and  the  second  operations  were  all 
transperitoneal.  In  the  fifth  case,  one  of  the 
two  upon  whom  the  operation  had  been  done  twice 
previously,  he  found  a  hernia  and  also  some 
muscle  adhesions,  and  in  the  sixth  case,  at  the 
third  operation,  while  there  was  no  hernia  there 
was  some  scar  tissue  in  the  uterine  wall  at  the 
site  of  the  old  incision.  Sellheim  has  reported 
five  cases  previously  operated  by  his  technique, 
in  three  of  whom  labor  progressed  to  a  sponta- 
neuous  termination,  while  in  the  remaining  two 
he  again  delivered  by  his  method.  In  hotii  the 
operative  procedure  was  more  difficult,  and  the 
author  puts  especial  emphasis  upon  this  point  in 
several  of  his  articles.  In  one  of  the  patients 
there  was  a  widening  of  the  uterine  scar,  but  this 
was  not  the  case  in  the  other.  Mayer  reports 
two  cases  upon  whom  an  attempted  second  extra- 
peritoneal operation  failed  in  each  instance  be- 
cause of  the  adhesions  between  the  uterus  and  the 
parietal  peritoneum.  He  was  compelled  finally 
to  resort  to  the  fundal  incision  to  accomplish 
delivery.  In  neither  of  these  women  was  there 
any  stretching  of  the  uterine  scar. 

Traugott,  however,  has  reported  one  case  in 
which  the  scar  was  about  to  rupture.  Litschkuss 
(191 2)  mentions  two  cases  of  labor  following  a 
previous  delivery  by  Latzko's  method,  in  one  of 
whom  birth  was  spontaneous,  while  in  the  other 
delivery  was  by  the  classical  operation. 

It  is  thus  to  be  concluded  that,  in  so  far  as  we 
may  judge  by  the  statistics  at  present  available, 
there  is  at  least  no  marked  tendency  to  rupture  of 
the  old  scar  or  other  difficulties  in  future  preg- 
nancy, that  labor  is  not  likely  to  be  influenced  by 
adhesions,  but  that  if  a  second  extraperitoneal 
operation  be  undertaken  it  may  be  foimd  to  be 
impossible  and  in  any  event  will  probably  be 
found  more  difficult  in  a  large  proportion  of 
cases. 

In  the  preparation  of  this  study  it  seemed  to 
me  to  be  fitting  to  collect  the  representative 
American  opinions  upon  the  subject,  and  I  there- 
fore sent  out  a  list  of  questions  to  a  considerable 
number  of  well-known  operators  in  this  country. 
I  asked  that  the  questions  be  answered  theoreti* 
cally  if  the  recipient  had  no  practical  experience 
to  offer. 

Among  the  replies  which  I  received  there  were 
but  three  who  had  had  any  practical  experience, 
namely.  Dr.  Dickinson,  whose  case  of  elytrotomy 
has  been  earlier  mentioned.  Dr.  Howard  A.  Kelly, 
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and  Dr.  B.  C.  Hirst,  Dr.  Kelly  has  performed 
the  operation  once  in  a  clean  case  before  labor 
with  a  good  result  for  both  mother  and  child. 
He  thinks  favorably  of  the  procedure  and  indeed 
is  of  the  opinion  that  it  may  in  the  future  become 
the  method  of  election  in  all  cases.  Dr.  Hirst 
is  enthusiastic  with  regard  to  the  future  of  the 
operation.  He  has  used  various  techniques, 
namely,  those  of  Biunm,  Sellheim,  and  the  Veit- 
Fromme,  the  latter  with  modification,  and  upon 
the  experience  gained  by  a  series  of  some  seven 
cases  he  would  at  the  present  time  use  the  method 
except  in  the  severely  infected  case,  to  the  ex- 
clusion of  the  classical  procedure. 

With  the  exception  of  these  two  operators  the 
consensus  of  opinion  is  absolutely  opposed  to  its 
performance  in  clean  cases,  and  in  but  a  small 
proportion  of  replies  was  it  admitted  that  it  had 
any  field  of  usefulness.  Some  half  a  dozen  men 
advocated  its  use  in  septic  cases,  there  apparently 
being  no  very  definite  understanding  as  to  the 
true  field.  But  two  men  essentially  agree  with 
me  in  the  opinion  expressed  in  the  body  of  this 
paper  when  considering  the  indications.  The 
general  expression  of  opinion  may  be  epitomized 
as  follows:  The  difficulties  and  dangers  of  the 
operation  are  so  much  greater  than  those  met 
with  in  the  classical  procedure  that  any  possible 
advantage  possessed  by  the  method  is  nullified. 
Believing  as  I  do  that  the  operation  has  a  true 
field  though  a  limited  one,  and  also  believing 
that  the  future  may  show  that  the  indications 
for  the  operation  may  be  broadened  by  the  ad- 
vance in  our  diagnostic  ability  regarding  not 
only  the  determination  of  the  variety  of  micro- 
organism present  but  its  import  from  the  stand- 
point of  virulence,  it  seems  fitting,  in  view  of  the 
attitude  of  the  vast  majority  of  the  leaders  of  the 
profession  in  this  country,  to  say  something  here 
with  regard  to  the  technical  difficulties  of  the 
extraperitoneal  caesarean  section.  That  it  is  a 
more  difficult  procedure  than  the  ordinary  intra- 
peritoneal cassarean  is  admitted,  but  the  mere 
difficulty  of  an  operation,  if  it  has  advantages  not 
possessed  by  any  other,  cannot  be  admitted  as 
an  argument  against  it,  and  in  this  instance  the 
difficulties  have  been  very  much  magnified.  This 
I  believe  is  due  to  the  fact  that  in  this  coimtry  we 
have  been  led  astray  by  the  insistence  of  many  of 
the  foreign  operators  upon  the  extraperitoneal 
element  of  the  operation,  and  have  not  realized 
that  any  case  suitable  for  section  Can  as  well  be 
done  by  the  transperitoneal  as  by  the  extraperito- 
neal method.  That  this  is  true  is  evident  from 
the  fact  that  in  both  forms  of  procedure  the 
uterus  is  left  in  sUu,  and  if  its  substance  be 


virulently  infected  trouble  surely  will  result  in 
the  one  as  in  the  other;  while  if  there  be  a  virulent 
infection  of  the  liquor  amnii  the  damage  will  be 
greater  in  the  true  extraperitoneal  than  in  the 
transperitoneal  since  in  the  former  large  areas  of 
connective  tissue  are  opened  up,  while  in  the 
latter  these  same  areas  are  undisturbed.  If  now, 
realizing  these  facts  which  have  been  gradually 
evolved  by  experience,  we  consider  the  difficulties 
of  an  operative  procedure  such  as  Sellheim's  second 
method  or  the  Veit-Fromme  technique,  I  believe 
that  it  will  be  foimd  that  the  difficulties  are  more 
imaginary  than  real  to  the  operator  experienced 
in  abdominal  work.  I  cannot  agree  with  Sell- 
heim that  the  operation  is  identical  with  the 
vaginal  csesarean,  "all  technical  difficulties  having 
been  removed,"  or  with  Frank  or  Spaeth,  who 
consider  it  a  suitable  operation  for  the  general 
practitioner.  I  do  believe  that  it  is  more  difficult 
than  is  the  vaginal  cassarean  upon  a  multiparous 
woman,  and  that  it  is  more  difficult  than  the 
ordinary  abdominal  caesarean,  and  I  do  not  be- 
lieve that  the  imskilled  man  has  any  business 
with  any  of  these  operations  unless  imder  ex- 
ceptional circumstances  of  isolation.  But  for 
the  skilled  obstetric  surgeon  the  necessary  varia- 
tions in  technique  will  be  easily  mastered.  I 
believe  that  this  operation  will  be  performed  in 
this  country,  for  the  proper  indications,  by  a 
rapidly  increasing  number  of  surgeons,  with 
gratif3dng  results,  and  I  furthermore  believe  that 
it  will  in  all  likelihood  be  performed  by  the 
following  technique,  which  is  not  only  relatively, 
but  actually,  simple  and  easy  of  execution. 
With  the  patient  in  the  moderate  Trendelenburg 
position  a  median  longitudinal  incision  is  made 
from  the  sjonphysis  to  within  a  couple  of  inches 
of  the  umbilicus.  The  fascia  and  the  muscles 
are  then  separated  in  the  same  direction  and  to 
the  same  extent,  thus  avoiding  the  use  of. the 
Pfannenstiel  incision,  a  distinct  advantage  in 
suspect  cases,  since  there  can  be  but  little  doubt 
that  this  incision  is  more  prone  to  suppuration 
than  the  ordinary  longitudinal  one,  and  if  in- 
fected will  give  a  much  more  serious  condition. 
The  parietal  peritoneum  is  then  opened  by  an 
incision  about  two  inches  in  length  and  the  upper 
limit  of  the  mobile  portion  of  the  visceral  perito- 
neum is  ascertained.  This  uterine  peritoneal 
layer  is  then  incised  from  the  top  of  the  bladder 
to  the  point  where  it  becomes  firmly  attached  to 
the  anterior  wall  of  the  uterus.  This  last  men- 
tioned layer  of  peritoneum  is  then  separated 
laterally  on  each  side  of  the  median  line  for  a 
couple  of  inches  throughout  the  length  of  the 
incision.    The  conditions  at  this  point  of  the 
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procedure  are  as  follows:  the  abdominal  wall, 
exclusive  of  the  parietal  layer  of  the  peritoneum, 
has  been  incised  from  the  symphysis  pubis  to  a 
point  several  inches  above,  thus  giving  ample 
room  in  which  to  work;  the  parietal  peritoneum 
has  been  incised  from  the  lowest  point  possible, 
namely,  the  top  of  the  bladder,  to  a  point  which 
corresponds  to  the  situation  of  the  lowest  area  of 
firmly  attached  uterine  peritoneum;  while  the 
uterine  peritoneum  has  been  incised  to  an  iden- 
tical degree.  These  two  peritoneal  leaflets  are 
now  united  by  a  continuous  buttonhole  stitch  of 
catgut.  An  oval  opening  is  thus  produced,  the 
upper  extremity  being  formed  by  the  attachment 
of  the  free  parietal  with  the  agglutinated  portion 
of  the  uterine  peritoneum,  while  the  lower  ex- 
tremity is  formed  by  the  union  of  the  anterior  and 
posterior  folds  of  the  vesical  plica  at  the  upper 
edge  of  the  bladder.  A  longitudinal  incision  in 
the  uterus  of  about  12  cm.  gives  ample  space  for 
the  application  of  the  forceps,  which  instrument 
serves  the  purpose  better  than  the  special  hooked 
lever  invented  by  Sellheim.  The  amount  of 
bleeding  is  usually  not  as  great  as  during  an 
intra-abdominal  caesarean,  and  moreover,  in  one 
instance  in  which  it  was  profuse  diuing  the  de- 
livery of  the  child,  it  ceased  at  once  as  soon  as  the 
birth  was  completed,  due  to  the  occlusion  of  the 
blood-vessels  by  contraction  of  the  lower  segment. 
The  uterine  wound  is  decidedly  reduced  in  size 
after  the  delivery,  and  is  closed  by  a  double  layer 
of  catgut  as  in  intestinal  suture.  A  continuous 
catgut  stitch  closes  the  stitched  folds  of  the 
peritoneum  and  the  remainder  of  the  operation 
is  completed  in  the  usual  manner.  In  a  suspect 
case,  of  course,  the  necessity  for  drainage  may 
alter  this  method  of  closiure.  The  technique 
just  described  is  the  Veit-Fronmie,  with  the 
modification  that  the  folds  of  peritoneimi  are 
sewn  after  their  primary  incision  instead  of  using 
clamps  to  make  the  closure.  One  of  the  great 
advantages  of  the  method  is  that  the  bladder  is 
not  displaced,  while  the  use  of  the  median  incision 
through  all  the  layers  obviates  the  dangers  of 
infection  of  the  large  areas  of  tissue  exposed  by 
the  Pfannenstiel  abdominal  incision  and  by  the 
lateral  extraperitoneal  attack. 

I  have  been  able  to  collect  eight  cases  done  by 
American  operators.  Seven  of  these  were  per- 
formed by  Dr.  Hirst  and  one  by  Dr.  Kelly. 
There  may  be  many  other  cases,  and  it  is  to  be 
understood  that  no  claim  is  made  that  this  is  a 
complete  list,  but  I  have  been  unable  to  find  any 
other  reports  either  in  publications  or  by  personal 
letter.  I  wiU  therefore  insert  a  short  s)aiopsis 
of  the  case  histories. 


Case  i  (Hirst).  This  patient  was  a  piimipara  and  had 
been  in  labor  for  twenty-four  hours.  Her  membranes 
were  ruptured  when  first  seen.  Examination  showed  a 
c  V.  of  8  cm.  and  the  head  of  the  child  was  large.  Forceps 
were  applied  twice  before  sending  her  to  hospitaL  In  the 
first  attempt  the  application  was  made  with  due  regard  to 
asepsis,  but,  failing  to  engage  the  head,  the  family  physician 
attempted  to  deliver  by  die  use  of  his  forceps,  which  he 
applied  without  any  sterilization.  In  this  case  the  Bumm 
technique  was  employed.  The  peritoneum  was  inad- 
vertently opened  but  immediately  closed,  and  the  mother 
and  child  made  a  good  recovery. 

Case  2  (Hirst).  Had  a  history  of  one  miscarriage  and 
one  child  delivered  by  high  forceps  at  the  seventh  month. 
A  rhachitic  dwarf  with  a  c  v.  of  9.25  cm.  Several  ex- 
aminations had  been  made  upon  her  outside  of  the  hos- 
pital by  the  students.  Temperature  on  admission  was  99* 
and  her  pulse  was  112.  Had  been  in  labor  for  ^6  hours 
without  engagement  and  was  delivered  by  Sellheun's  first 
method.    Mother  and  child  discharged  in  good  condition. 

Case  3  (Hirst).  Primipara  with  a  true  conjugate  of 
8.75  cm.  In  labor  for  36  hours  before  admission;  no  en- 
gagement; was  delivered  by  Sellheim's  second  method. 
Had  a  slisht  febrile  reaction  for  a  few  days.  Mother  and 
child  discharged  in  good  condition. 

Case  4  (Hurst).  Multipara.  All  three  of  her  previous 
labors  had  been  very  difficult.  Conjugata  vera  8  an. 
She  was  a  house  case  and  had  been  in  labor  for  16  hours, 
without  engagement,  at  the  time  of  the  first  pelvic  exam- 
ination. An  examination  made  at  this  time  resulted  in 
rupture  of  the  membranes  and  prolapse  of  the  cord.  She 
had  hard  and  regtilar  pains.  Defivered  by  Sellheim's 
second  method.  Had  a  badly  infected  wound  giving  rise 
to  fever  from  the  second  to  the  ninth  day.  Both  patients 
discharged  in  good  condition. 

Case  5  (Hirst).  Multipara.  Conjugata  vera  825  cm. 
Was  a  house  case  and  at  time  of  operation  the  membranes 
were  still  intact  and  the  pains  had  not  been  severe.  Had 
been  in  labor  about  24  hours.  Was  delivered  by  Sellheim's 
second  method  and  had  a  moderate  infection  of  the  wound 
with  consequent  temperature  from  the  second  to  the  ninth 
day.    Both  mother  and  child  recovered. 

Case  6  (Hirst).  Primipara.  Had  been  in  labor  four  or 
five  days.  The  membranes  were  not  ruptured  and  there 
was  no  engagement.  Had  a  justo  minor  pelvis  of  the 
foetal  type,  with  marked  ouUet  contraction  in  both  the 
transverse  and  posterior  sagittal  diameters.  Was  operated 
by  the  Sellheim  second  method  and  the  bladder  was  in- 
jured, but  the  rent  was  immediately  closed  and  no  trouble 
resulted.  Badly  infected  woimd.  Both  patients  dis- 
charged in  good  condition. 

Case  7  (Hirst).  Multipara.  Conjugata  vera  7.5  rm^ 
Head  large  and  high,  overlapping  the  symphysis  markedly. 
Previous  history  of  difficult  labors.  Was  not  in  labor.  In 
this  instance  the  Veit-Fromme  technique  was  employed 
with  the  greatest  satisfaction.  The  lower  segment  was 
markedly  dilated,  due  to  the  high  position  of  the  head,  and 
there  was  ample  room  to  work.  Afebrile  convalescence 
with  primary  wound  healing.  Child  discharged  in  good 
condition. 

Case  8  (Kelly).  Had  been  delivered  of  five  still-bom 
children.  Conjugata  vera  6.25  cm.  Operation  performed 
before  labor  had  started.  Pfannenstiel  incision;  recti 
separated  but  not  detached,  and  only  the  right  half  of  the 
bladder  was  separated.  The  peritoneum  was  not  opened, 
as  there  was  ample  exposure.  Longitudinal  incision  into 
lower  segment,  membranes  ruptured  and  child  delivered 
without  forceps.  Little  bleedmg  after  rupture  of  mem- 
branes and  but  moderate  hemorrhage  on  incising  the  lower 
segment.    Both  patients  discharged  in  good  condition. 
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CONCLUSIONS 

The  extraperitoneal  suprasymphyseal  caesarean 
section  is  an  addition  to  the  obstetric  armamenta- 
rium. 

Its  chief  indication  is  the  '^ neglected  case"  or 
one  that  is  mildly  infected.  Since  the  prognostic 
differentiation  between  the  various  degrees  of 
septic  infection  is  a  matter  of  uncertainty,  the 
operation,  in  the  words  of  Sellheim,  is  ''of  the 
nature  of  an  experiment  in  many  cases." 

The  operation  is  absolutely  contra-indicated 
in  the  seriously  infected  case. 

The  performance  of  the  operation  in  clean  cases 
is  attended  with  good  results  in  experienced 
hands;  convalescence  is  more  smooth  and  less 
hazardous  than  after  the  classical  procedure. 

It  is  a  more  difficult  operation  than  the  clas- 
sical^ not  only  in  gaining  entrance  to  the  uterine 
cavity,  but  also  in  the  delivery  of  the  child;  the 
dosure  of  the  uterine  wound  is  less  difficult  than 
in  the  Sanger  method. 

There  is  less  loss  of  blood  than  is  usual  in  the 
classical  procedure. 

The  transperitoneal  technique  is  to  be  pre- 
ferred to  the  true  extraperitoneal  because  of  ease 
of  performance,  less  interference  with  the  bladder, 
and  the  avoidance  of  contamination  of  the  retro- 
peritoneal and  preperitoneal  tissue  areas. 

The  preferable  technique  is  the  modffied  Veit- 
Fromme. 

Subsequent  pregnancy  and  labor  are  usually  not 
influenced  adversdy;  repetition  of  the  procedure 
may  be  more  difficidt  and  in  some  cases  it  may  be 
impossible. 

The  appended  bibliography  is  by  no  means 
complete,  but  simply  comprises  a  few  of  the  more 
important  papers  on  the  subject  which  have 
appeared  since  1907.  It  is  interesting  to  note 
that  in  the  year  1907  there  were  but  four  articles 
noted  in  the  Jahresbcrichl  fUr  Geburtshilfe  und 
Gyndkclogie.  Of  these  there  were  two  by  Veit 
and  two  by  Frank. 
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SOME   CAUSES   OF   FAILURE   IN  BACTERIN   THERAPY' 

By  J.  FAVIL  BIEHN,  M.  D.,  Chicago 


THERE  are  many  interrelated  factors  in  the 
production  of  immunity,  and  numerous 
minute  details  requiring  the  closest  at- 
tention, many  of  which,  although  apparently 
insignificant,  are  really  the  prime  causes  of 
failure.  I  have  attempted  to  briefly  outline  and 
consider  the  commoner  ones  and  those  that  ex- 
perience has  shown  me  are  more  frequently  the 
cause  of  trouble  with  the  average  practitioner. 
We  may  classify  the  causes  of  failure  under  the 
following  general  heads:  incorrect  bacteriologic 
diagnosis;  improper  bacterin,  either  stock  or 
autogenous;  improper  dosage,  either  size  of  dose 
or  interval  between  doses;  and  lack  of  proper 
concomitant  treatment. 

FAILURES     DUE     TO     INCORRECT     BACTERIOLOGIC 

DIA.GNOSIS 

In  some  cases  it  is  possible  to  make  a  diagnosis 
clinically,  but  as  the  action  of  bacterins  is  specific, 
it  necessarily  follows  that  an  accurate  bacteriolog- 
ic diagnosis  is  absolutely  essential.  With  the 
possible  exception  of  cases  of  furunculosis,  an 
attempt  at  a  correct  bacteriologic  diagnosis 
should  always  be  made.  This  may,  however,  be 
impossible,  as  for  instance  where  we  have  a  deep- 
seated  abscess  or  where  for  other  reasons  it  is 
not  feasible  to  obtain  the  infectious  material. 
Further,  the  material  obtained  may  not  show 
or  contain  the  causative  organisms  or  they  may 
not  be  recognized,  especially  where  there  are 
several  other  organisms  present.  Through  lack 
of  bacteriologic  knowledge  and  skill,  the  causa- 
tive agent  may  not  be  correctly  determined. 
Further,  especially  in  chronic  cases  of  the  respi- 
ratory tract,  the  infection  changes  from  time  to 
time,  and  it  is  necessary  to  make  frequent  exami- 
nations and  change  the  bacterin  as  the  infection 
changes.  Any  of  the  above  may  result  in  an 
improper  bacterin  being  given,  and  necessarily 
failure  must  result.  This  may  all  be  summed  up 
under  the  head  of  improper  bacterin  due  to  in- 
correct   or    impossible    bacteriologic    diagnosis. 

THE    BACTERIN 

I.  Stock  bacterins.  The  stock  bacterin  used 
may  not  contain  the  proper  strain.  This  the 
manufacturers  of  stock  bacterins  have  attempted 
to  obviate  by  producing  what  are  known  as 
"polyvalent  bacterins,''  i.e.,  a  bacterin  contain- 
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ing  a  nimiber  of  strains  of  the  same  organism; 
but  this  is  in  reality  only  a  makeshift,  because  if 
ten  strains  are  used  and  only  one  of  them  is  the 
proper  strain,  the  dose  given  is  only  one-tenth  of 
that  particular  strain,  the  other  nine-tenths  of 
the  dose  being  composed  of  other  strains  and 
probably  having  no  effect.  While  this  may  seem 
theoretical  yet  it  is  a  practical  fact.  Further, 
the  stock  bacterin  may  not  contain  all  of  the 
bacteria  causing  the  infection  —  may  not  be  the 
proper  mixture.  It  is  advisable,  therefore,  in 
using  stock  bacterins  to  prepare  your  own  mix- 
tures. So  far  as  is  known,  there  is  no  definite 
disadvantage  or  objection,  from  a  clinical  stand- 
point, to  using  a  bacterin  containing  additional 
varieties  of  bacteria,  except  that  the  patient's 
cells  are  called  upon  to  produce  antibodies  to 
these  additional  bacteria,  which  are  without  any 
definite  curative  value  so  far  as  the  particular 
infection  from  which  the  patient  is  suffering  is 
concerned.  It  may,  therefore,  be  considered  as 
merely  an  additional  tax  upon  the  patient's  cells 
without  any  direct,  immediate  benefit. 

Failure  may  also  result  because  a  stock  bac- 
terin is  not  properly  prepared.  It  may  have 
been  heated  too  high,  so  that  its  inmaunizing 
properties  have  .been  destroyed,  or  the  bacteria 
originally  used  in  the  preparation  of  the  stock 
bacterin  may  not  possess  iramunizing  powers. 
This  we  find  is  true  in  some  cases  in  which  old, 
avirulent  stock  cultures  are  used.  The  stock 
bacterin  may  be  old,  i.e.,  it  may  be  overkept, 
as  a  result  of  which  autolysis  has  taken  place, 
and  in  certain  infections  this  bacterin  would  be 
of  no  value,  because  recovery  or  immimity  de- 
pends to  a  great  degree  upon  the  formation  of 
lysins  by  the  cells.  If  the  bacterin  has  under- 
gone autolysis,  this  response  is  not  called  forth. 
In  certain  othej  cases  the  bacterin  may  be  under- 
kept,  or  as  we  might  term  it,  "green."  Autol- 
ysis not  having  taken  place,  a  svifficient  amount  of 
endotoxins  have  not  been  liberated,  so  that  the 
formation  of  anti-endotoxins,  the  principal  im- 
mune bodies  in  some  infections,  are  not  as  speedily 
called  forth  as  from  the  injection  of  an  older 
bacterin  of  this  same  variety. 

Again,  chemical  changes  may  take  place  in 
the  bacterin,  owing  to  the  dissolving  of  alkali 
from  the  glass,  especially  if  it  has  been  kept  imder 
improper  conditions,  at  room  temperature.    On 

,  June  s7, 19x3.    (See  discuBsion,  p.  262.) 
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this  account  it  is  advisable  to  use  Jena  glass,  and 
for  this  reason  bacterins  in  ampules  of  Jena  glass, 
or  of  the  new  Fiolax  glass,  which  gives  up  even 
less  alkali  than  the  Jena  glass,  are  to  be  preferred 
to  bacterins  in  syringes,  which  are  usually  not 
made  of  Jena  glass. 

2.  Autogenous  bacterins.  These  may  not  be 
prepared  from  the  proper  bacteria,  or  the  pre- 
dominating organism  may  be  one  that  does  not 
grow  very  readily,  and  is,  therefore,  overlooked; 
or,  the  bacteria  isolated  from  the  infectious 
material  may  not  possess  immunizing  powers, 
and  further,  the  bacterin  may  not  be  prepared 
properly.    It  may  be  overheated,  etc. 

Dose.  The  dosage  may  be  too  small.  We 
therefore  do  not  get  a  clinical  reaction,  the 
negative  phase  and  the  corresponding  positive 
phase  are  very  brief,  and  the  immtmity  does  not 
rise  very  high.  Such  a  condition  does  not  pro- 
duce the  best  results  and  may  actually  result 
in  failure,  owing  to  the  fact  that  the  stimulation 
applied  is  not  great  enough.  Or,  the  dose  may 
be  too  large,  resulting  in  the  patient's  immunizing 
forces  being  practically  exhausted,  with  the  re- 
sult that  additional  large  doses  cannot  call  forth 
a  further  response.  This  is  to  be  obviated  by 
careful  clinical  observation  of  the  patient  and  the 
giving  of  only  such  a  dose  as  will  cause  a  very 
slight  clinical  reaction,  not  increasing  the  dose  as 
long  as  it  continues  to  produce  this  slight  clinical 
reaction.  The  frequency  of  dose  varies,  of  course, 
depending  upon  whether  the  case  is  acute  or 
chronic,  whether  a  large  or  small  dose  be  given; 
failures  frequently  result  from  the  improper 
spacing  of  the  dose.  Especially  large  doses 
should  not  be  given  at  short  intervals.  The 
attempt  to  produce  a  summation  of  positive 
opsonic  phases  is  the  ideal  one;  and  the  produc- 
tion of  a  siunmation  of  negative  opsonic  phases 
is  to  be  avoided,  as  it  usually  residts  in  failure. 

Lack  of  proper  concomitant  treatment.  Lack 
of  proper  concomitant  treatment  has,  in  my  ex- 
perience, been  the  cause  of  the  greatest  number 
of  failures,  at  least  so  far  as  it  has  occurred  in 
those  cases  in  which  a  proper  bacterin  was  used. 
We  may  divide  this  concomitant  treatment  into 
general  and  local.  General  treatment  consists 
in  the  proper  control  of  the  eUminative  organs  — 
renal  and  intestinal.  Constipation,  intestinal 
indigestion,  and  fermentation  produce  toxic 
poisons  that  have  an  antiopsonic  eJSect,  and  their 
formation  and  absorption  must  be  prevented. 
Further,  the  toxins  produced  by  the  infectious 
agent  are  destroyed  by  the  spleen  and  the  liver, 
and  are  eliminated  by  the  kidneys,  skin,  and  intes- 
tines.   The  intestines  are  also  known  to  eliminate 


bacteria,  therefore  we  must  keep  all  of  these 
organs  in  the  best  possible  working  order.  One 
can  readily  understand  that  the  cells  of  the  body 
and  the  organs  of  elimination  may  be  overtaxed 
in  combating  the  absorption  of  faecal  toxic  prod- 
ucts, or  at  least  so  occupied  that  there  is  no  re-' 
serve  force  capable  of  being  stimulated  by  the 
injection  of  bacterins.  Under  general  treatment 
also  comes  the  treatment  of  general  diseases 
other  than  the  infection.  We  are  always  to 
search  for  certain  constitutional  diseases  in  every 
infection.  An  example  that  is  familiar  to  all  of 
us  is  the  tendency  to  f  urunculosis  in  patients  with 
diabetes.  The  mere  injection  of  bacterins  in 
these  cases  usually  results  in  failure,  and  it  is 
only  by  careful  attention  to  and  treatment  of 
the  diabetic  condition  that  results  may  be  hoped 
for.  Further,  in  certain  diseases,  such  as  leukae- 
mia and  leucocythaemia,  the  leucocytes  possess 
very  little  phagocytic  power,  and  it  is  possible 
that  although  you  may  produce  a  high  opsonic 
index  iu  patients  with  these  diseases,  recovery 
will  not  occur,  owing  to  the  inefficiency  of  the 
leucocytes. 

Local  treatment  aims  at  removing  foreign 
bodies  and  sequestra  harboring  the  infectious 
agent,  otherwise  continued  reinfection  occurs. 
Healing  will  not  take  place  as  long  as  there  is  an 
infected  foreign  body  in  the  tissues,  so  that  sur^ 
gical  measures  wherever  indicated  require  prompt 
attention.  Then,  we  may  have  a  high  opsonic 
index  content  of  the  general  serum,  but  the  local 
circulation  may  be  sluggish,  or  owing  to  local 
high  pressure  conditions,  the  opsonins  may  not 
have  access  to  the  local  lesion.  This  is  to  be 
remedied  by  free  drainage,  or  such  measures  as 
tend  to  produce  a  local  hyperaemia  —  the  use  of 
hot  fomentations,  Bier's  hyperaemia,  Finsen 
light,  manipulation,  massage,  etc.  These,  of 
course,  will  all  tend  to  produce  auto-inocidation, 
and  in  certain  cases  are  to  be  avoided.  Espe- 
cially is  this  true  in  tuberculosis.  The  patient 
shoidd  be  placed  in  bed  at  absolute  rest,  as  exer- 
cise results  in  auto-inoculation,  which,  if  con- 
tinued, will  have  practically  the  same  effect  as  a 
too  frequently  administered  dose  of  bacterin. 

The  local  use  of  antiseptics  must  be  governed 
by  the  following  rules:  a  sufficiently  concentrated 
germicide  must  be  used  to  destroy  all  of  the 
bacteria,  leaving  a  sterile  site,  otherwise  the 
destruction  of  tissue  will  merely  augment  the 
further  action  of  any  bacteria  that  have  not  been 
destroyed;  or,  a  nuld  antiseptic  may  be  used, 
sufficient  to  inhibit  the  midtiplication  of  the 
bacteria  but  not  sufficient  to  destroy  the  tissues. 
Preferably,  antiseptic  solutions  are  to  be  sup- 
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planted  by  the  use  of  Wright's  s  per  cent 
sodium  chloride,  sodium  citrate  solution.  This 
prevents  coagulation  and  augments  osmosis, 
thereby  promoting  the  flow  of  lymph  with  its 
increased  opsonin  content.  The  lymphatic  cir- 
culation may  also  be  enhanced  by  the  adminis- 
tration of  citric  acid,  30  to  60  grains  three 
times  a  day,  as  advised  by  Wright. 

There  still  remains  a  possible  cause  of  failure 
in  the  lack  of  a  sufficient  number  of  active 
leucocytes.  Exactly  how  this  may  be  remedied 
is  not  yet  definitely  known.  We  can  increase  the 
nimtiber  of  leucocytes  by  the  administration  of 
nuclein,  sodium  cinnimate,  pilocarpine,  or  sali- 
cylic add,  but  we  have  no  knowledge  or  direct 
evidence  to  prove  that  the  phagocytic  power  of 
these  leucocytes  is  normal.  Personally  I  have 
used  nuclein  with  apparent  clinical  success. 
This  seems  to  me  to  be  the  most  rational  of  the 
drugs  mentioned,  as  it  is  a  constituent  of  the 
leucocytes  themselves. 

Failure  may  possibly  also  result  from  an  im- 
proper selection  of  the  site  of  injection.  Our 
present  knowledge  would  indicate  that  subcu- 
taneous or  intramuscular  injections  produce  the 
best  results.  Wright  and  Allen  do  not  believe 
that  intravenous  injections  are  of  value.  They 
reason  that  the  blood  is  not  actively  engaged 
in  the  production  of  antibodies,  therefore  the 
circulating  streptococci  in  septicaemias  do  not 
result  in  the  production  of  immunity.  That 
this  is  not  a  general  rule,  however,  and  will  have 
to  be  definitely  worked  out  for  each  organism, 
has  been  proven  recently  by  the  fact  that  in 


contagious  abortion  of  cattle  the  best  results  are 
obtained  by  the  intravenous  injection  of  the 
bacterin.  Whether  this  holds  true  for  any  other 
organisms,  we  do  not  yet  know. 

There  are  some  cases  in  which  failure  results 
for  reasons  as  yet  unknown.  It  is  very  evident 
that  all  infections,  or  all  persons,  irrespective 
of  their  infection,  are  not  amenable  to  bacterin 
treatment.  Some  are  incapable  of  responding. 
Bacterins  will  not  produce  a  cure  in  sdl  cases, 
and  the  tendency  of  the  times,  owing  to  the  ap- 
parently wonderful  successes,  is  toward  over- 
enthusiasm.  We  are  repeating  with  bacterins 
the  history  of  tuberculin  —  using  them  for  every- 
thing, irrespective  of  the  indications,  and  usually 
with  a  free  hand,  often  without  any  definite 
reason,  and  in  any  disease,  whether  it  be  a  proven 
infection  or  not.  Cases  are  being  reported  of 
wonderful  success;  very  frequently  the  number  of 
cases  is  not  mentioned,  and  the  average  clinician, 
without  opsonic  or  bacteriologic  control,  is  using 
any  bacterin,  in  every  sort  of  disease,  and  report- 
ing wonderful  results  in  one  or  two  cases.  He 
becomes  overenthused,  and  passes  this  en- 
thusiasm on  to  others,  but  many  times  they  are 
doomed  to  failure.  This  is  a  very  imfortunate 
condition,  for  bacterins  are  of  value,  if  thoroughly 
understood  and  rightly  used,  and  do  produce 
results  in  many  cases  that  are  nothing  short  of 
wonderfid.  I  sincerely  hope  that  before  long 
they  will  be  sufficiently  understood,  their  indica* 
tions  and  limitations  known  and  recognized. 
They  will  then  obtain  and  maintain  their  proper 
place  in  therapeutics. 


NEW  APPLIANCE   FOR  THE   INTERNAL  FIXATION   OF  FRACTURES 

OF  THE   FEMORAL   NECK 

By  M.  E.  PRESTON,  B.  A.,  M.  D.,  Denver,  Colorado 


FRACTURES  of  the  neck  of  the  femur,  for 
years,  have  been  among  the  most  difficult 
we  have  had  to  treat.  Operative  inter- 
vention in  these  cases  has  not  been  satisfactory 
because  of  the  difficulty  of  holding  the  fragments 
in  position  even  after  they  have  been  exposed. 
The  reason  for  this  difficulty  is  most  apparent  if 
we  study  the  internal  structure  of  the  upper  end 
of  the  femur.  The  illustrations  of  sections  of  the 
upper  end  of  the  femur  (Figs,  i  and  2)  give  a 
good  idea  of  the  relative  disposition  of  the  com- 
pact and  cancellous  tissue  in  the  femoral  neck. 


When,  during  operation,  reduction  is  tempo- 
rarily accomplished  by  traction  and  manipiila- 
tion,  and  an  ordinary  screw  is  driven  through  the 
trochanter  and  neck,  the  fixation  thus  accom- 
plished is  practically  worthless.  As  soon  as  up- 
ward traction  is  exerted  on  the  shaft  by  the  heavy 
muscles  of  the  thigh  and  hip,  the  cancellous  tissue 
on  which  the  screw  takes  its  hold,  crushes,  and 
the  usual  deformity  follows  (Fig.  4.)  A  ront- 
genographic  study  of  the  cases  operated  on  in  this 
manner  will  show  the  inefficiency  of  securing  the 
fragments  by  this  method.    It  is  granted  that 
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good  results  have  followed  this  operation,  but  I  am 
satisfied  that  in  most  instances  they  have  been 
due  more  to  the  action  of  a  properly  applied 
Buck's  extension  during  the  after-treatment  than 
to  the  securing  of  the  fragments  by  means  of  the 
ordinary  screw  or  nail.  The  essential  reason  for 
this  failure  in  fixation  is  due  to  the  fact  that  the 
ordinary  screw  or  nail  used  for  this  purpose  se- 
cures its  hold  only  in  cancellous  tissue. 

To  obviate  this  difficulty  I  have  devised  a 
screw-plate  which  secures  its  hold  on  the  compact 
tissue  below  the  great  trochanter  and  will  main^ 
tain  the  normal  angle  of  the  neck  in  spite  of  the 
action  of  the  thigh  and  hip  muscles.  It  is  a  com- 
bination of  a  screw  and  a  plate  in  one  piece. 
The  screw  portion  is  of  the  ordinary  wood  type 
and  is  made  in  varying  lengttis  while  the  plate 
part  is  fashioned  after  the  Lane  plate.  The 
screw  portion  joins  the  plate  at  about  no  degrees, 
which  is  less  than  the  angle  at  which  the  femoral 
neck  joins  the  shaft.    This  difference  is  due  to  the 

fact  that  the  surface  of  the  shaft  just  below  the  J''«;  "■.   *^™°^  ."^T  "'  ''^^'^  ^^  °*  ^T"^  ^*"™* 

I_^  L     .      ■    ""-^^     „  ,      ..L  .C         .      t  IZ  the  relaUve  disposition  of  compact  and  canceLous  tismie, 
trochanter  js  not  paraUel  with  the  axis  of  the         pig.  j.    Secfion  of  femur  wiwponding  with  the  line 

femoral  shaft,  and  since  the  plate  secures  its  hold  A-B  in  the  preceding  figure. 


Fig.  3. 

Fig.  3.     Diagram  of  femur  showing  the  i 
of  fracture  of  the  femoral  neck. 

Fig.  4.  Diagram  showing  the  manner  in  which  the 
cancellous  tissue  crushes  when  the  neck  is  subjected  to  the 
di^ladng  action  of  the  thigh  and  hip  muscles,  following 

on  this  portion  of  the  bone,  the  angle  has  been 
adapted  accordingly. 

The  length  of  the  screw  portion  varies  with  the 
size  of  the  bone  and  the  position  of  the  fracture. 
When  Uie  break  is  near  the  inner  end  of  the  neck, 
the  screw  should  extend  well  into  the  head  of  the 
bone.  When  the  fracture  is  situated  at  the  base 
of  the  neck  a  shorter  screw  will  accomplish  the 
dedred  fixation.  A  number  of  sizes  should  be  at 
hand  so  the  surgeon  may  select  the  proper  length. 

The  angle  at  which  the  plate  joins  the  screw  is 


4-  Fig-  s- 

operation  with  a  simple  screw  or  nail. 

Fig.  5.  Diagram  showing  the  author's  screw-plate  in 
position.  Angulation  of  the  screw  portion  is  prevented 
by  the  plate  portion  which  secures  a  firm  hold  on  the  only 
available  compact  tissue  in  this  region. 

such  that  the  plate  clears  everything  as  the  appli- 
ance is  being  screwed  into  position.  Before  the 
screw  b  entirely  driven  home  the  plate  should  be 
bent  with  pliers  so  it  will  fit  the  surface  of  the  fe- 
mur with  which  it  wiU  ultimately  come  in  contact. 
I  have  not  as  yet  used  the  appliance  in  a 
sufficient  number  of  cases  to  give  a  report  which 
would  be  particularly  valuable  or  conclusive,  yet 
the  mechanical  fitness  and  ease  of  application  of 
this  screw-plate  have  demonstrated  its  value, 
pending  a  further  report. 
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CHICAGO   GYNECOLOGICAL   SOCIETY 
A  Regular  Meeting  was  held  June  27,  1913,  with  Dr.  Frank  W.  Lynch  in  the  Chair 


CARCINOMA  OF  THE  APPENDIX 

Dr.  EiOL  RiEs:  I  have  some  rare  specimens  that  may 
interest  the  members.  The  first  one  is  a  case  of  carcinoma 
of  the  appendix.  It  is  the  first  one  I  have  had,  and  I  want 
to  say  I  got  it  entirely  accidentally.  I  opened  the  abdomen 
of  this  patient,  a  woman  40  years  of  age,  on  account  of 
chronic  salpingitis,  with  adhesions,  and  we  supposed  that 
her  intestinal  difficulty,  constipation  and  so  on,  were  due 
mainly  to  the  adhesions.  When  we  opened  the  abdomen, 
freed  the  adhesions  and  removed  the  pus-tubes,  which  she 
had,  I  looked  at  the  appendix  and  found  a  perfectly  solid 
structure.  This  appendix  is  cut  open  in  several  places  and 
you  can  see  on  the  cut-surface  how  the  muscular  coat  of 
the  appendix  is  contracted,  and  the  center  of  the  organ  is 
solid  and  is  protruding  through  the  sheath  of  muscular 
tissue.  This  is  entirely  different  from  what  we  are  accus- 
tomed to  see  in  cases  of  obliteration  of  the  appendix,  and 
the  feel  of  the  appendix  should  immediately  tell  us  this  is 
not  an  ordinary  obliterated  appendix.  The  ordinary  ob- 
literated appendix,  when  it  is  cut  open,  shows  a  tendency 
to  retract  m  the  center  because  the  slight  amount  of  cica- 
tricial connective  tissue  that  forms  there  is  more  liable  to 
draw  back  than  to  push  out.  Here  the  center  is  pushed 
forward.  It  evidently  is  under  more  or  less  pressure.  It 
was  clear  this  woman  had  something  different  from  the 
ordinary  obliteration  of  the  appendix,  and  the  microscope 
confirms  the  diagnosis  of  a  malignant  neoplasm. 

It  is  not  absolutely  certain  whether  it  is  an  adenocarci- 
noma or  an  endothelioma.  There  are  few  traces  of  lymph- 
oid tissue.  The  rest  of  the  appendix,  except  the  muscu- 
lar coat,  is  taken  up  by  a  net-work  and  a  mesh-work  of 
epithelial,  or  epithehoid,  cells  which  are  arranged  in  files  of 
one  or  two;  then  they  run  together  in  large  masses  of  cells, 
and  these  larger  masses  contain  vacant  spaces  or  vacuoles 
which  remind  one  of  the  formation  of  endothelioma.  I 
have  placed  under  the  microscope  one  part  of  the  appendix 
which  shows  this  mass  of  endothelial  neoplasm  very  dis- 
tinctly. 

I  have  made  dozens  of  sections  and  find  in  various  parts 
of  the  appendix  that  the  endothelial  neoplasm  apparently 
does  not  reach  outside  of  the  muscular  coat.  It  is  foimd 
within  the  muscular  coat  completely.  It  b  not  the  nature 
of  carcinoma  to  respect  the  muscular  coat  in  any  way.  It 
is  the  nature  of  carcinoma  to  break  through  it.  I  found  a 
number  of  sections  in  which  the  carcinoma  had  broken 
through  the  muscular  coat  and  was  in  the  serosa  of  the 
appendix.  I  have  sections  which  show  the  carcinoma  in  the 
serosa  of  the  appendix. 

Carcinoma  of  the  appendix  occurs  in  two  forms: 
one  the  solid  form,  and  the  other  the  form  in 
which  a  large  amount  of  mucus  is  produced.  You 
doubtless  remember  the  case  of  Dr.  Watkins, 
which  was  in  the  shape  of  a  cyst.    That  cyst 


proved  to  be  a  carcinoma  of  the  appendix,  with 
the  production  of  so  much  mucus  that  it  had  dis- 
tended the  appendix.  These  are  the  two  forms, 
the  present  case  being  the  solid  form  in  which 
you  can  see  solid  masses  of  neoplasm  very  dis- 
tinctly. 

Here  is  the  carcinoma  in  the  serosa.  As  far  as 
one  can  tell  in  the  living,  I  have  investigated  the 
gall-bladder  and  stomach  and  intestines  as  far 
as  I  could,  and  there  is  no  tumor  anywhere  else. 
I  removed  the  appendix  without  leaving  any 
stump.  I  excised  the  appendix  at  the  aecimn, 
made  a  fair  sized  hole  in  the  caecum,  and  sewed  up 
the  hole  and  extirpated  the  whole  structure.  The 
patient  has  had  no  return  or  trouble  of  any  kind. 

Cases  of  carcinoma  of  the  appendix  are  interest- 
ing in  this  particular,  that  the  tumor  is  rather 
benign.  There  are  a  considerable  niunber  of  cases 
on  record  in  which  surgeons  have  gone  into  the 
abdomen  and  accidentally  found  carcinoma  of 
the  appendix.  This  woman  had  no  s3anptoms  of 
appendicitis  or  of  any  tumor.  There  are  no 
metastatic  glands  anywhere.  She  is  in  perfect 
health  so  far.  The  operation  was  done  five  months 
ago. 

STRUMA  OP  THE  OVARY 

Dr.  Ebcil  Ries:  I  have  here  another  specimen  of  a  case 
of  struma  of  the  ovary.  I  removed  from  a  woman  an  ova- 
rian tumor  of  large  size,  which  was  filled  with  colloid  mate- 
rial which  contained  apparently  one  cyst.  In  the  wall  of 
that  cyst  was  one  rather  hard  nodule  the  size,  I  should  say, 
of  a  50-cent  piece,  and  it  was  about  one-half  inch  thick. 
Sections  through  the  thin  part  of  the  cyst  showed  nothing 
but  an  ordinary  thick  wall,  and  I  found  no  epithelium  on  it, 
as  we  do  in  so  many  cases  when  the  cyst  has  been  very  much 
stretched.  But  in  the  solid  part  I  found  a  peculiar  condi- 
tion. I  found  the  solid  part  to  consist,  first  of  all,  of  a 
material  which  in  the  hardening  process  coagulated  to  the 
consistency  of  almost  celluloidin,  and  it  appeared  like  the 
colloid  of  the  th3rroid  gland.  When  we  made  the  sections 
we  found  it  was  typical  thyroid  gland,  the  normal  epithe- 
lium of  the  thyroid,  but  the  colloid  in  the  alveoli  of  the  gland 
is  of  various  kinds.  You  know  that  the  colloid  of  the  thyroid 
gland  does  not  always  stain  the  same  way  in  die 
same  gland.  Some  parts  take  more  of  the  eosin  stain,  and 
some  more  of  the  hematoxylin  stain,  and  with  Van 
Gieson's  stain  we  get  various  colors;  this  was  true  of  this 
gland.    In  certain  larger  cyst-cavities  of  the  more  solid 
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portion  of  the  tumor  we  found  longitudinal  slits  which  are 
characteristic  of  cholesterin  which  has  been  dissolved  out 
in  maUng  the  celluloidin  preparation.  The  microscope 
shows  the  typical  thyroid  structure  and  the  thickness  of  tne 
tumor-wall.  The  last  gland  I  removed  from  the  neck. 
How  does  the  th3rroid  get  into  the  ovaiv?  The  simplest 
explanation  is  that  there  b  a  growth  of  the  th3rroid  the 
same  as  there  is  a  growth  of  other  derivatives  of  ceUs  which 
by  an  error  of  development  get  into  the  ovary.  In  all  these 
cases  we  had  to  examine  carefully  to  see  whether  there  were 
any  other  structures  except  that  one  in  the  ovary,  in  order 
to  characterize  the  tumor  as  embryonal  or  the  derivative  of 
more  than  the  germinal  ^ithelium.  I  have  examined  a 
considerable  number  of  sections  of  this  tumor,  and  I  have 
found  nothing  else  except  thyroid  tissue.  Of  course,  when 
we  find  thyroid  tissue,  tne  next  thing  to  look  for  is  cartilage 
of  the  bronchial  tree.  We  found  no  cartilaginous  cells. 
There  is  no  structure  except  thyroid  tissue.  There  is  noth- 
ing of  any  other  organ,  so  that  we  have  here  one  of  these 
rare  cases.  There  are  twenty  on  record,  all  developing  in  one 
organ,  only  in  an  aberrant  way  and  in  an  abnormal  locality. 
This  is  a  parallel  case  to  the  case  of  another  practitioner, 
in  which  a  single  tooth  was  found  in  the  ovary.  In  that 
dermoid  structure  there  was  just  one  tooth,  hi  the  same 
way  just  a  thyroid  gland  developed  here. 

The  two  ^>ecimens,  the  one  from  the  ovary  and  the 
other  from  the  neck,  show  the  thyroid  tissue  and  cholesterin 
in  the  same  field.  This  development  of  cholesterin  in  the 
coUoid  of  the  th3rroid  is  nothing  peculiar  to  the  ovarian 
stroma.   It  is  found  in  the  stromas  of  the  neck  as  well. 

I  have  a  number  of  thyroids  which  I  have  removed  which 
show  this  development  of  cholesterin.  In  one  case  in 
which  I  foimd  it  more  than  in  any  other  the  patient  had 
a  thyroid  fistula.  This  fistula  led  down  to  the  thyroid 
gUmd,  and  had  developed  after  an  attack  of  typhoid  fever. 
The  patient  had  typhoid  fever,  and  contracted  an  infection 
of  the  thyroid  from  the  typhoid.  A  doctor  opened  up  his 
typhoid  strumitis,  and  evacuated  a  large  amount  of  pus, 
but  the  abscess-cavity  did  not  close.  He  had  a  discharge 
from  the  cavity.  We  took  some  of  the  discharge  from  the 
thyroid,  made  a  Widal  test  and  found  it  was  positive. 
This  cavity  contained  bony  calcified  masses,  such  as  those 
described  in  Kocher's  paper;  and,  as  all  these  fistuhe  are 
arranged,  this  fistula  extended  downward,  and  that  is  one 
of  the  reasons  why  it  did  not  close.  The  deepest  part  of  the 
fistula  existed  when  the  man  was  standing  up.  The  thy- 
roid was  directed  away  from  the  spinal  column  and 
extended  to  the  side  of  the  oesophagus.  I  injured  the 
juguJar  vein  and  the  thoracic  duct.  It  was  all  one  mass  of 
adhesions  and  fibrous  tissue.  The  thoracic  duct  discharged 
the  customary  amount  of  milk  for  five  days,  and  then  the 
patient  got  along  all  right.  In  that  th3rroid  there  was  a 
vast  amount  of  cholesterin.  In  some  cavities,  if  you  open 
the  thyroid,  you  can  see  the  cholesterin  glisten.  If  you 
shake  the  fluid  you  can  see  the  light  reflected  in  these 
cholesterin  crystals. 

DISCUSSION 

Dr.  Jones:  Do  you  not  consider  it  very  im- 
portant to  make  sure  of  the  diagnosis  as  to 
whether  it  is  endothelioma  or  adenocarcinoma,  as 
having  a  bearing  particularly  on  the  prognosis? 
Usually  it  is  better  to  determine  which  it  is. 

D&.  RiEs:  I  do  not  believe  that  we  can  say 
there  is  very  much  difference  in  the  malignancy  of 
endothelioma  and  the  malignancy  of  adeno- 
cardnomia.  I  think  it  is  six  of  one  and  half  a  dozen 


of  the  other.  At  first,  one  would  say  this  is  a 
carcinoma,  until  you  have  examined  the  specimen 
and  foimd  vacuoles,  perfectly  round,  without 
mucous  secretion.  You  are  reminded  more  of  an 
endothelioma  than  an  adenocarcinoma.  I  tbinlr 
it  would  be  rather  fruitless  to  quarrel  over  the 
differential  diagnosis.  I  would  rather  leave  it  to  a 
better  pathologist  than  I  am.  As  far  as  the  prog* 
nosis  is  concerned,  I  do  not  see  that  there  is  mudi 
difference. 

Dr.  Jones:  Zeit  and  others  hold  that  en- 
dothelioma is  not  so  malignant  as  carcinoma;  that 
it  occurs  locally  and  metastasis  occurs  late,  which 
is  not  true  of  endothelioma,  particularly  of  the 
l3anphatic  type. 

Dr.  Ries:    A  case  in  which  I  saw  the  largest 
amoimt  of  metastasis  was  one  of  endothelioma  of 
the  uterus  which  Zeit  described  in  his  paper  on 
endothelioma.    That  case  had  enormous  metas- 
tases, in  such  incredible  locations  and  in  such 
enormous  amounts,  that  it  was  an  exceptional 
instance.   The  microscopic  slides  proved  it  was  an 
endothelioma  of  the  uterus.   There  was  no  ulcera- 
tion but  there  was  haemorrhage.    An  exploratory 
incision  was  made  into  the  cervix,  in  which  we 
found  endothelioma.    The  patient  did  well.    She 
went  on  a  trip  to  Europe,  and  four  months  after 
she  left  the  hospital  I  got  a  letter  from  her  from 
Naples  stating  that  she  had  rheumatism  in  the 
knee.     The  attack  of  rheumatism  spoiled  her 
trip.   She  returned  to  America.   After  her  return, 
in  getting  out  of  bed  she  broke  her  thigh,  leaving 
a  large  bony  tumor  sticking  out  at  the  hip.    This 
woman  soon  showed  local  recurrence,  especially 
in  the  bladder,  and. died  in  less  than  two  years 
after  operation.   She  was  a  mother  and  the  wife  of 
a  physician  and  understood  the  value  of  post- 
mortem examinations,  and  left  word  with  her  son 
that  I  was  to  be  notified  when  she  died.    I  was 
notified  within  half  an  hour  after  her  death.    I 
made  a  post-mortem  examination.    This  woman 
had  metastases  in  various  organs  of  the  body. 
She  had  in  the  upper  end  of  the  vagina  one  mass 
of  tumor  which  had  broken  through  into  the 
bladder.    The  pelvic  connective  tissue  was  one 
timior-mass.    The  tumor  involved  the  wall  of 
the  rectum.    The  large  so-called  bony  mass  that 
stuck  out  at  the  hip  was  an  enormous  carcinoma 
of  the  sciatic  plexus  as  large  as  a  fist.    I  have  a 
section  showing  endothelioma  between  the  nerve- 
fibers.    The  femur  was  not  broken.    I  cut  the 
femur  open.   There  was  no  fracture  of  the  femur. 
She  had  metastases  in  the  kidney  and  spleen. 
The  liver  weighed  8  pounds.    She  had  metastases 
in  the  adrenals,  in  the  lungs,  the  pericardium,  and 
the  retroperitoneal  glands.    In  short,  there  was 
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not  an  organ  in  the  body  that  did  not  have  some 
metastasis.  We  do  not  see  endotheliomas  fre- 
quently.  They  are  comparatively  rare  in  com- 
parison with  carcinomas. 

CHORIONIC  VILLI 

Dr.  Rdes:  A  few  weeks  ago  I  showed  sections  and  a 
gross  q>edmen  of  a  case  whidi  I  diagnosed  as  chorionic 
villi  remaining  in  the  uterine  wall  eighteen  years  after  the 
last  labor.  For  those  who  were  not  present  at  the  time  I 
may  recall  a  few  facts.  This  woman  had  a  fibroid  tumor. 
I  operated  on  the  fibroid  and  removed  it  by  supravaginal 
aooputation.  The  operation  was  not  attended  with  any 
dimcidty  whatsoever.  When  I  was  throu^  with  the  opera- 
tion I  proceeded  to  investigate  the  specmien  and  noticed 
on  the  cut-surface,  where  the  body  of  the  uterus  was  cut 
away  from  the  cervix,  a  whitish  string  hanging  out  of  the 
cut-surface.  Following  up  this  whitish  strmg  I  found  it 
extended  into  a  vein,  and  found  that  this  vein  extended  to 
the  length  of  from  two  to  six  inches,  so  that  the  upper  end 
of  the  string  was  in  a  vein  in  the  rieht  uterine  horn  when 
the  cut-surface  was  that  far  away  from  the  right  uterine 
horn.  In  cutting  through  the  uterine  wall  I  found  other 
veins  filled  with  smaller  white  strings,  and  on  grasping  some 
of  these  strings  with  tissue-forceps  I  found  I  could  pull 
them  out  in  a  sort  of  bunch,  like  gn4)es,  which  reminded 
me  of  chorionic  villi.  I  made  microscopic  sections  which 
showed  the  shape  of  the  white  strings  which  filled  the  vein, 
and  foimd  them  to  be  composed  of  chorionic  villi,  round, 
elliptical,  branching,  ramifying.  This  substance  consisted 
of  nbrous  tissue  with  blood-vessels,  the  blood-vesseb  con- 
taining blood-cells  the  same  as  the  rest  of  the  uterus  con- 
tained. The  epithelium  was  covered  with  these  viUus-like 
masses.  The  endothelimn  lay  flat.  Each  villus  was 
apparently  attached  to  the  wall  of  the  vein  in  some  way, 
and  where  it  was  attached  to  the  wall  of  the  vein  it  perfo- 
rated the  wall  of  the  vein,  rupturing  the  circular  muscular 
coat  and  penetrating  the  smrounding  tissue.  This  tissue 
showed  more  or  less  homogeneous  fibrous  structure  going 
through  the  vessel-wall  into  the  uterine  section.  When 
I  showed  the  sections  at  a  previous  meeting  some  of  the 

gentlemen  differed.  One  could  see  a  double  layer  of  epithe- 
um.  Another  one  could  see  syncytium.  I  could  not  see 
that.  I  still  have  been  unable  to  find  any  syncytium.  I 
wish  I  could  find  syncvtium;  then  there  would  not  be  any 
doubt  of  these  things  being  chorionic  villi. 

I  did  not  say  anything  about  what  had  been 
f  oxmd  in  the  literature  regarding  similar  structures 
in  certain  cases  of  chorio-epithelioma.  Dr. 
Robert  T.  Frank,  of  New  York,  wrote  me  a 
letter  raising  the  question  as  to  whether  it  could 
be  proven  absolutely  that  these  were  chorionic 
villi,  or  if  it  was  not  possible  this  was  one  of  those 
comparatively  rare  cases  of  "vein  myomas." 
He  himself  had  a  case  of  chorio-epithelioma  in  the 
testicle  of  a  man  in  whom  these  white  masses  had 
grown  into  the  mass  and  filled  the  veins  to  a 
greater  or  less  extent.  This  structure  is  not  dis- 
tinctly that  of  chorionic  villi  the  same  as  in  my 
case,  because  there  was  no  distinct  syncytium 
covering  the  apparent  villi. 

What  is  to  be  said  in  favor  of  the  idea  that  these 
things  are  villi?  First,  their  shape.  What  may 
be  said  against  the  idea  that  they  are  villi?   First, 


the  remarkable  length  of  some  of  these  clefts. 
Who  has  ever  seen  a  villus  that  long?  Of  course, 
it  is  possible  that  this  long  string  which  I  foimd 
in  one  of  the  veins  was  not  one  vUlus  but  a  whole 
villous  tree,  which  became  squeezed  into  the  vein, 
the  lateral  branches  of  which  were  partially 
obliterated,  so  that  this  is  the  original  part  of  the 
chorionic  tree. 

I  am  rather  inclined  to  think  the  idea  of  calling 
these  things  "vein  myomas"  gives  us  an  easier 
explanation,  especially  for  these  very  long  ones. 
The  chorionic  villi  which  were  attached  to  the  wall 
of  the  vein  showed  perforation  of  the  vein  circum- 
ference, and  the  circular  layer  of  muscular  tissue 
forming  the  vein  in  such  cases  is  against  the  nature 
of  these  things  being  "vein  myomas"  because 
"vein  myomas"  originate  in  the  muscular  layers 
of  the  vein.  Until  we  have  a  definite  characteristic 
of  the  difference  between  "vein  myomas"  and 
chorionic  villi  remaining  in  the  vein,  the  matter 
must  be  left  in  a  state  of  suspension. 

As  I  have  said,  I  have  not  been  able  to  find 
syncytium,  which  one  of  the  doctors  believed  he 
saw,  and  imtil  I  recognize  the  force  of  the  con- 
clusion that  such  formations  may  be  due  to  "vein 
myomas,"  we  must  regard  the  matter  as  uncer- 
tain. However,  until  the  matter  is  cleared  up  we 
must  leave  the  case  reported  in  the  literature  as 
one  of  chorionic  villi  remaining  in  the  uterine 
wall  eighteen  years  after  the  last  labor.  I  have 
considered  it  my  duty  to  make  a  report  in  which 
I  mentioned  Dr.  Frank's  letter  and  the  impor- 
tance of  this  discussion  of  this  case. 

DISCUSSION 

Ds.  Frank  A.  Stahl:  Dr.  Ries  has  brought 
out  the  point  that  he  was  not  able  to  find  syncy- 
tiimi  in  the  specimen  that  he  presented  at  a  previ- 
ous meeting  of  the  society.  Dr.  Webster  was 
rather  inclined  to  the  opinion  that  this  was  one 
of  the  points  of  differentiation,  and  that  this 
specimen  showed  the  development  of  chorionic 
villi  characteristic  of  a  certain  period.  This  is  a 
familiar  subject,  and  we  all  know  that  in  the  later 
months  of  villous  development  we  have  the  ab- 
sence of  S3mcytium,  so-called.  I  presume  it  is 
called  syncytium  from  the  so-called  immediate 
action  of  the  cell  in  its  environmental  tissue.  Later 
on  in  its  development  the  muciparous  limiting 
stroma  disappears  more  or  less  and  you  have 
practically  a  granular  limiting  membrane,  which 
I  do  not  think  is  a  limited  membrane,  but  which 
is  merely  muciparous  stroma  mixed  from  the 
absorption  of  the  granules.  Its  surrounding  tissue 
is  broken  down  by  the  amoebic  action  of  Langer- 
hans  nuclei  or  cells.    In  the  specimen  we  still 


CHICAGO  GYNECOLOGICAL  SOCIETY 


265 


have  these  brown  granules  which  are  characteris- 
tic of  syncjrtium. 

I  would  like  to  caU  attention  to  the  fact  that  in 
the  specimen  exhibited  that  evening  there  was  a 
limiting  structure  which  was  characteristic  of 
syncytium  so-called. 

As  regards  the  length  of  development,  in  the 
report  of  a  two  weeks'  specimen  of  extra-uterine 
pregnancy  I  showed  a  villus  which  extends  from 
this  small  chorion  down  to  the  inflammatory  exu- 
date in  the  ampulla  of  the  tube.  Instead  of 
developing  in  the  nature  of  a  string-condition  of 
the  villus,  which  is  characteristic  of  villi  in  cases  of 
extra-uterine  pregnancy,  where  you  have  a  club- 
shaped,  juicy,  rapidly  growing  expression  of  the 
root,  there  we  had  a  string-like  formation.  It  was 
impossible  for  us  to  obtrude  upon  the  generosity 
of  the  editor,  otherwise  I  might  have  presented  a 
case  of  chorionic  villus  in  that  small  type  of  gesta- 
tion which  would  apparently  approach  the  sugges- 
tion Dr.  Ries  has  made  here  this  evenii^.  It  was 
a  long  drawn  out  string,  but  as  it  was  only  a  two 
weeks'  pregnancy  I  removed  it  at  the  end  of  8  or 
9  days.  As  a  comparison,  it  would  be  favorable  to 
Dr.  Ries'  string  of  the  same  order,  and  it  grew  in 
a  perpendicular  rather  than  in  a  longitudinal 
direction  instead  of  budding  out  in  all  directions. 

As  regards  the  venous  myoma  structure,  I  think 
we  had  better  leave  the  subject  just  as  Dr.  Ries 
mentioned  it,  but  the  specimen  surely  presents  a 
villous  development  such  as  we  suggested  the 
other  evening. 

It  is  gratifying  to  me.  Dr.  Ries,  that  all  your 
work  would  seem  to  be  confirmatory  of  the  sugges- 
tion I  made  in  my  work  at  that  time,  not  thinking 
it  would  be  possible  to  have  it  confirmed  by  a 
member  of  our  society.  In  my  reprint  I  showed 
you  the  nuclei,  the  external  layer  wandering  into 
all  coats  of  the  tube. 

TH£    PERSISTENCE    OF    GONORRH(£AL    ARTHRITIS 

IN  THE   PRESENCE   OF  CHRONIC  GONORRH(EAL 

INFECTION  IN  THE  FEMALE  GENITALIA 

Ds.  D.  B.  Pheioster:  Both  of  the  cases  I  wish  to  re- 
port are  instances  of  joint-infection,  one  gonorrhoeal  and 
the  other  tuberculous.  I  will  present  the  first  case  of 
gonorrhoeal  infection.  The  patient  was  a  female,  eighteen 
years  of  age,  who  has  had  trouble  with  her  joints  for  eleven 
years.  When  she  was  seven  years  of  age,  she  was  taken 
with  rather  acute  symptoms  in  the  right  knee-joint,  fol- 
lowed by  an  effusion  into  the  joint;  and  this  developed  into 
a  chronic  condition  which  persisted  for  about  a  year. 
Finally,  a  diagnosis  of  tuberculosis  of  the  joints  was  made 
and  the  patient  was  treated  with  a  plaster  of  Paris  cast 
for  two  years.  Then  from  about  the  ninth  to  the  fourteenth 
year  she  had  recurrent  attacks  of  effusion  into  the  joints 
and  was  on  crutches  most  of  the  time.  From  the  four- 
teenth year  on,  for  the  last  four  years  her  right  knee-joint 
did  not  bother  her  very  much.   It  became  rather  quiescent; 


but  there  was  considerable  stiffness  in  the  joint.  Three 
years  ago  the  left  joint  became  involved,  and  during  the 
last  three  years  she  has  had  repeated  attacks  of  pain  in  the 
joint,  followed  by  a  marked  serous  effusion  and  pain  which 
kept  her  off  of  her  feet  three  or  four  days  at  a  time.  She 
would  improve,  and  after  a  few  weeks  the  effusion  in  the 
joint  would  disappear  to  be  followed  by  a  recurrence.  An 
examination  of  her  at  the  time  showed  in  the  right  knee, 
which  was  involved  for  eleven  years,  a  moderate  amount  of 
thickness  about  the  joint.  There  was  a  restriction  of 
motion  to  about  one-half  in  the  joint,  but  onl^  a  small 
amoimt  of  tenderness  on  manipulation.  Exammation  of 
the  left  knee-joint  showed  a  very  marked  deviation  and 
just  mild  inflammatory  signs  in  the  joint.  The  first  thing 
I  did,  after  making  thb  phjrsical  examination  and  finding 
evidences  of  chronic  arthritis  in  the  joints,  was  to  have  X- 
ray  pictures  made  of  the  joints.  From  Uie  X-ray  plates 
I  was  able  to  see  that  almost  certainly  the  process  was 
due  to  gonorrhoea.  I  want  to  show  you  these  plates  of  the 
left  knee,  where  the  process  was  only  of  three  years'  stand- 
ing. They  showed  practically  no  changes  in  the  bones. 
The  plates  of  the  right  knee  show  no  local  atrophy,  but 
they  show  an  undermining  of  the  cartilage  of  the  epiphprsb 
of  the  tibia.  This  is  a  finding  which  is  quite  characteristic 
of  either.  It  is  a  condition  which,  when  we  find  it,  is  neariy 
always  due  to  either  tuberculosis  or  to  gonorrhoea;  and  in 
addition  to  this  undermining  of  the  cartilages  on  the  sides 
there  was  an  arrested  growth  of  the  epiphysis  in  its  antero- 
posterior diameter.  This  arrested  growth  is  due  to  the 
fact  that  there  has  been  a  chronic  arthritis,  with  restriction 
of  motion,  and  the  limb  had  not  gone  through  the  normal 
range  of  motion,  and  for  that  reason  was  not  more  than  one- 
half  as  thick  in  its  anteroposterior  diameter  as  it  should  be. 

These  lines  on  the  side  are  practically  always  due  to 
either  tuberculosis  or  gonorrhoea.  If  this  was  due  to  tuber- 
culosis, there  would  be  extensive  destructive  changes  there. 
The  fact  that  the  left  knee  was  not  involved  after  three 
years  practically  rules  out  tuberculosis,  because  there  would 
be  extensive  destructive  changes  there  in  that  case. 

After  this  physical  examination  and  the  X-ray  examina- 
tion, I  felt  practically  sure  the  trouble  was  due  to  gonor- 
rhoea, and  I  got  some  more  of  the  history.  I  found  that 
when  the  child  was  six  and  a  half  years  of  age  she  developed 
a  vulvovaginitis,  and  within  six  months  afterwards  the 
right  knee  became  involved.  I  got  a  history  that  with 
every  exacerbation  in  the  joints,  even  before  puberty,  she 
would  have  leucorrhoea.  As  tjie  general  condition  quieted 
down  the  leg  would  improve,  but  sooner  or  later  there 
would  be  a  recurrence  of  the  trouble.  Since  puberty  she 
has  had  more  leucorrhoea,  with  the  joint-attacks,  and  she 
has  also  had  occasional  attacks  of  pain.  Last  fall  she  had 
two  attacks  of  what  we  diagnosed  as  appendicitis.  Then 
I  made  a  pelvic  examination.  I  found  a  mass  to  the  right 
of  the  uterus.  As  it  was  nothing  that  I  could  feel  I  left  it. 
Then  I  called  in  Dr.  Irons,  and  he  made  a  series  of  labora- 
tory tests.  He  made  the  fixation  test,  the  allergic  reactions, 
and  got  a  positive  skin  reaction  to  the  gonococcus  but  a 
negative  one  of  all  the  other  organisms.  He  examined  the 
blood,  and  a  Wassermann  was  negative,  but  there  was  a 
complement-fixation  for  the  gonoccocus.  He  tapped  the 
knee-joint  and  got  a  serous  fluid  from  which  ne  made 
cultures  and  recovered  the  gonococcus  from  the  knee-joint. 
That  verified  the  diagnosis.  The  child  had  had  gonor- 
rhoeal pelvic  infection  when  six  and  a  half  years  of  age, 
with  involvement  of  the  right  knee-joint  lasting  for  eleven 
years.  The  involvement  of  the  left  knee-joint  began  eight 
years  afterward  and  lasted  up  to  the  present  time. 

The  interesting  features  about  the  case  are  the 
persistence  of  the  joint-infectipn  and  the  inter- 
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mittent  recurrence  or  intermittency  of  the  process 
in  the  joints. 

Another  interesting  feature  was  the  late  in- 
volvement of  the  left  knee-joint;  then  the  pres- 
ence of  a  tumor-mass  in  the  pelvis.  In  gonor- 
rhoeal  infections  in  children,  involvement  of  the 
tubes  leaving  a  mass  is  very  unusual,  and  it  is  a 
question  if  the  tubular  involvement  is  not  a  recent 
condition,  either  due  to  a  lighting  up  of  the  old 
infection  or  possibly  to  a  secondary  infection, 
that  is,  of  an  acquired  gonorrhoea  in  the  last  year 
and  a  half  or  two  years.  The  patient  gives  no 
history  suggestive  of  this,  but  it  may  be  in  the 
same  way  that  the  joints  light  up,  so  may  the 
pelvic  process  occur,  thus  causing  this  tubular 
involvement  of  the  right  side.  The  persistence  of 
the  process  in  the  knee-joints  is,  in  all  probability, 
due  to  the  fact  that  the  pelvic  condition  has  never 
cleared  up.  If  the  pelvic  condition  had  cleared  up 
in  all  probability  the  process  in  the  joints  would 
have  disappeared  long  ago.  We  know  that  this  is 
the  case  with  metastatic  gonorrhoeal  infections  in 
other  locations,  and  it  is  the  case  in  the  male. 
A  chronic  gonorrhoeal  prostatitis  is  responsible 
for  the  persistence  of  gonorrhoeal  arthritis  and  for 
the  recurrence  of  the  process  in  the  same  way  in 
infections  of  the  uveal  tract  and  of  many  other 
locations. 

I  think  the  ideal  treatment,  if  we  could  have 
carried  it  out,  would  have  been  to  remove 
the  adnexa;  but  it  is  a  question  if  removing  the 
tubes  alone  would  have  been  sufficient.  Probably 
a  panhysterectomy  would  have  been  necessary 
to  get  rid  of  the  pelvic  infection,  and  then 
the  gonorrhoeal  arthritis  would,  in  all  probability, 
have  cleared  up. 

The  second  case  I  will  relate  briefly  to  show 
the  comparative  value  of  the  laboratory  findings 
in  the  two  cases. 

The  second  case  was  a  twenty-three  year-old 
Polish  woman  from  whom  we  got  a  very  imper- 
fect history.  She  was  married  at  the  age  of  eight- 
een. She  had  had  no  miscarriages  and  no  chil- 
dren. Seven  years  ago  she  was  taken  with  arthri- 
tis of  the  right  knee-joint  and  has  been  bothered 
with  it  ever  since.  In  this  case  the  process  is 
much  more  severe  than  in  the  other.  She  has 
been  on  crutches  most  of  the  time.  Two  years 
ago  she  developed  abdominal  and  pelvic  symp- 
toms, the  exact  nature  of  which  we  did  not  ascer- 
tain. She  was  operated  on  at  the  Cook  County 
Hospital,  a  laparotomy  being  done.  She 
came  to  us  complaining  of  the  knee.  She  was  on 
crutches.  She  had  a  stifF  and  swollen  knee,  and 
also  pelvic  pain.  Examination  showed  a  very 
much  thickened  knee-joint,  with  a  small  amount 


of  effusion,  and  an  X-ray  examination  of  the 
joint  showed  that  very  destructive  changes  had 
taken  place.  It  is  easy  to  see  the  striking 
difference  between  the  joints  in  this  case  and  in 
the  other  due  to  gonorrhoea. 

The  semilunar  cartilages  are  entirely  destroyed. 
The  cartilage  of  the  ends  of  the  bones  is  de- 
stroyed and  there  is  considerable  destruction  of  the 
bone  itself.  There  is  marked  local  atrophy,  so 
that  the  X-ray  findings  in  this  case  seem  to 
indicate  tuberculosis.  The  pelvic  examination 
showed  the  uterus  to  be  retroverted,  with  a  firm 
tumor  on  the  right  side.  Dr.  Irons  made  labora- 
tory tests  in  this  case.  The  skin-reactions  were 
negative.  I  will  say  that  the  von  Pirquet  was  not 
made,  unfortunately,  but  for  the  gonococcus  and 
all  of  the  other  organisms  the  skin-reactions  were 
negative.  All  of  the  blood-reactions  were  nega- 
tive. There  was  no  Wassermann,  no  complement- 
fixation  of  the  gonococcus.  The  fluid  from  the 
knee-joint  showed  nothing  culturally. 

On  the  strength  of  these  findings  we  made  a 
diagnosb  of  tuberculosis  of  the  knee-joint,  and 
the  diagnosis  as  to  the  pelvic  condition,  while  it 
was  not  positive,  was  supposedly  a  tuberculous 
process. 

Dr.  Heaney  opened  the  abdomen  and  found 
tuberculosis  of  the  tubes,  ovaries,  and  of  the 
endometrium  and  a  healing  tuberculous  peritoni- 
tis. The  knee-joint  was  resected  and  we  found 
very  extensive  tuberculosis  of  the  knee-joint  in 
the  ends  of  the  bones. 

As  in  the  other  case,  the  process  started  in  the 
pelvis  and  extended  to  the  joints  and  persisted  in 
the  joints  because  of  the  persistence  of  the  process 
in  the  pelvis.  The  process  in  this  case  started  in 
the  right  knee-joint,  persisted  for  years,  produc- 
ing very  extensive  changes,  and  then  gave  rise 
secondarily  to  a  tuberculous  peritonitis  of  pelvic 
involvement.  It  was  the  reverse  of  the  other  con- 
dition. While  the  pelvic  condition  in  the  other 
case  gave  rise  to  joint-involvement,  here  a  neglect 
of  the  general  condition  gave  rise  to  pelvic 
involvement. 

I  will  show  you  the  specimens  of  tuberculosis 
of  the  knee  and  tuberculosis  of  the  genitalia. 

Microscopically  there  is  involvement  of  the 
endometrium,  complete  destruction  of  the  mucosa 
of  the  tubes,  which  is  fatal  with  tuberculous 
disease,  and  then  the  process  in  the  ovary  was 
just  a  t3rpical  tuberculosis.  There  was  no  in- 
volvement of  the  muscle  of  the  uterus  in  this  case. 

DISCUSSION 

Dr.  Ernest  E.  Irons:  An  interesting  feature 
in  this  case  was  the  recurrent  character  of  the 
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arthritis.  It  is  true  that  in  these  cases  the 
arthritis  was  not  recurrent  at  any  definite  period 
of  a  certain  number  of  days  or  wed^s,  but  in  other 
ways  the  case  was  similar  to  the  one  which  has 
been  called  intermittent  hydrops  of  the  knee. 
Tliere  are  recurrent  attacks  of  arthritis,  swelling, 
effusion,  temporary  disability,  leaving  a  relatively 
intact  knee,  such  as  one  sometimes  notices  in  an 
intermittent  hydrops  in  which  practically  the 
only  difference  clinically  is  that  in  the  intermittent 
hydrops  we  have  a  definite  cycle  or  day. 

We  had  recently  another  case  of  true  inter- 
mittent hydrops  with  a  ten-day  cycle  in  which 
we  were  able  to  study  the  various  reactions  of  the 
blood  and  skin,  and  in  which  in  one  of  the  recur- 
rences of  the  hydrops  we  were  able  to  isolate  the 
gonococcus.  I  know  that  there  are  many  cases 
probably  of  intermittent  hydrops  that  are  not  due 
to  the  gonococcus;  but  from  a  study  of  three  or 
four  cases  we  have  been  able  to  make  in  the  last 
four  or  five  years,  of  gonococcal  origin,  it  would 
seem  that  a  considerable  proportion  of  the  inter- 
mittent hydrops  cases  are  really  of  gonococcal 
origin.  In  this  particular  case  of  intermittent 
hydrops  we  were  able  to  make  out  that  there  was 
a  very  definite  cycle  of  immunity  which  had  a 
definite  relation  to  the  occurrence  of  arthritis. 
We  know  that  if  we  inoculate  a  case  of  tuberculosis 
with  tuberculin  we  get  quite  a  marked  reaction  of 
the  skin.  The  same  is  true  to  a  less  degree  of  cer- 
tain other  infections,  including  preparations  made 
from  the  gonococcus.  If  we  had  a  suitable  extract 
of  gonococcus  and  inoculated  it  under  the  skin,  we 
would  get,  in  a  case  of  gonococcal  infection,  a  cer- 
tain degree  of  reddening  of  the  skin  in  much  less 
degree  than  in  the  ordinary  von  Pirque t,  but  b  aving 
a  definite  character.  Applying  that  test  to  inter- 
mittent hydrops,  you  get  a  very  definite  variation 
in  the  degree  of  skin-reaction  from  day  to  day. 
Two  or  three  days  before  the  recurrence  of  the 
attack  you  get  practically  no  reaction,  and  then  a 
little  later,  after  the  attack  has  occurred  and  the 
knee  is  full  of  fiuid,  you  get  an  increased  reaction, 
so  that  the  reaction  now  is  three  or  four  times  as 
great  as  during  the  low  period.  If  we  take  the 
blood  from  such  a  patient  every  day  and  test  it  for 
the  complement-fixation  for  gonococcus,  we  get 
the  same  period  of  low  activity.  A  little  later, 
when  the  joint  appears  to  get  better,  we  get  a 
positive  complement-fixation,  and  these  reactions 
can  be  shown  to  follow  a  definite  cycle  correspond- 
ing to  the  recurrent  cycle  in  hydrops.  These 
findings  possibly  explain  why  we  have  recurrent 
hydrops.  It  is  a  question  of  immimity  of  tem- 
porary character  which  is  stimulated  by  the  re- 
currence  of   arthritis   and   subsides  promptly. 


Such  a  view  fits  in  with  the  clinical  cases  of 
gonoccocal  infections.  One  attack  does  not 
protect  against  another  attack.  The  cycle  of 
inmiunity  is  there  and  is  short,  and  these  labora- 
tory findings  confirm  that  view.  It  is  character- 
istic of  gonococcal  infection.  It  is  quite  different 
from  what  we  have  in  typhoid  fever,  where  the 
immimity  develops  more  slowly. 

As  far  as  the  diagnostic  value  of  the  complement- 
fixation  test  is  concerned  in  these  two  cases,  and 
judging  from  painful  experiences  in  a  large  num- 
ber of  other  cases  which  have  been  proved  clini- 
cally, we  should  feel  that  the  complement-fixation 
test  in  cases  of  gonococcal  infection  is  unques- 
tionably of  decided  value. 

So  far  as  the  cutaneous  test  is  concerned,  it  is  of 
great  value  in  tracing  the  curve  of  immunity.  It 
probably  will  never  be  of  great  value  from  the 
standpoint  of  diagnosis,  because  the  number  of 
exceptions  must  be  considered. 

Dr.  Joseph  Beehn  read  a  paper  (by  invitation), 
entitled  "  Causes  of  Failure  in  Bacterin  Therapy." 
(See  p.  258.) 

DISCUSSION 

Dr.  Irons:  I  would  like  to  emphasize  the 
last  paragraph  of  Dr.  Biehn's  paper  as  to  the 
indiscriminate  use  of  the  attempt  to  cover  all 
forms  of  infections  by  specific  therapy,  and  to 
say  that  such  a  method  is  in  great  danger  of 
bringing  this  form  of  therapy  into  entire  dis- 
repute. It  is  a  method  that  any  of  us  feel  has 
definite  possibilities  and  still  greater  opportunities 
for  the  future,  but  requires  careful  study  on  the 
part  of  those  who  are  using  bacterins. 

A  Member:  I  would  like  to  call  attention  to 
the  use  of  nucleinic  acid.  We  tried  it  in  a  number 
of  cases  and  watched  the  leucocytosis  to  see  if 
we  got  any  reaction  from  it;  and  I  would  like  to 
ask  the  author  of  the  paper  if  there  have  been 
any  further  laboratory  contributions  showing 
that  nucleinic  acid  is  of  value,  not  from  a  clinical 
standpoint,  which  is  sometimes  misleading,  but 
from  the  standpoint  of  laboratory  tests,  either  by 
examinations  of  the  number  of  leucocytes  or  by 
their  activity. 

Dr.  Ries:  Perhaps  this  is  an  opportune  time 
to  try  to  elicit  a  Uttle  discussion  among  the 
members  and  guests  as  to  their  experience  with  a 
certain  new  product  which  is  very  actively  ad- 
vertised and  more  or  less  discussed  in  the  periodi- 
cals but  which  is  not  really  a  bacterin,  but  for 
which  the  most  marvelous  results  have  been 
claimed.  I  am  speaking  of  so-called  phylacogen. 
If  there  is  any  grain  of  truth  in  the  vast  amount 
of  advertising  literature  that  is  being  put  out  re- 
garding this  agent,  I  should  like  to  have  it  tested. 
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It  is  claimed  that  the  preparation  of  these 
phylacogens  is  not  secret.  It  is  claimed  that  it  is 
positively  demonstrable  as  to  what  goes  into  these 
phylacogens.  The  theory  on  which  the  treatment 
is  built  up  is  entirely  fanciful.  There  is  no 
scientific  foundation  for  it.  I  cannot  understand 
how  anybody  with  any  regard  for  his  scientific 
conscience  can  be  willing  to  use  such  a  "gunshot" 
prescription  as  these  phylacogens  are.  Neverthe- 
less, we  hear  of  such  wonderful  successes  from  the 
use  of  phylacogen  in  certain  diseases  —  and  I 
would  mention  especially  rheumatism  and  pneu- 
monia —  that  it  would  be  very  interesting,  aside 
from  all  possible  theoretical  foimdations,  to  know 
how  much  of  actual  clinical  facts  have  come  to 
the  knowledge  of  the  members  of  this  society. 
I  regret  I  am  imable  to  make  up  my  mind  to 
experiment  with  this  drug,  this  mysterious  sub- 
stance, but  I  have  been  an  interested  spectator  in 
at  least  one  case  of  puerperal  pyaemia  in  which  a 
friend  of  mine  gave  phylacogen  to  the  patient  in 
the  way  advised  by  the  firm  preparing  the  sub- 
stance; and  I  wish  to  state  that  the  outcome  of 
that  case  was  in  no  wise  different  from  the  way 
these  cases  usually  end.  That  is  to  say,  after  the 
patient  had  a  considerable  number  of  chills,  and 
then  phylacogen  was  administered,  and  she  had 
some  more  chills,  and  phylacogen  was  then  dis- 
continued, and  she  had  some  more  chills,  she 
ultimately  got  well  the  same  as  we  see  any  other 
cases  get  well  that  have  had  no  treatment  at  all 
except  alcohol,  or  hot  or  cold  baths,  or  no  douches, 
or  some  douches.  In  other  words,  without  any 
treatment,  I  would  like  to  know  if  any  of  the 
members  have  had  experience  with  phylacogen. 
I  would  like  to  hear  from  any  member,  and 
particularly  from  some  one  who  has  had  a  negative 
experience.  We  all  know  the  opsonic  treatment  of 
puerperal  infection  has  been  a  sad  failure.  I  do 
not  know  of  any  series  of  cases  treated  according 
to  the  Wright  method  that  show  in  any  way  any- 
thing better  than  we  can  accomplish  by  ordinary 
nursing.  I  do  not  know  of  any  series  of  cases  in 
which  any  of  the  modern  bacteriotherapeutic 
methods  have  given  any  better  results  than  we 
usually  accomplish  to-day  with  ordinary  nursing 
methods. 

This  is  a  subject  of  the  greatest  importance  in 
view  of  the  utter  impotence  which  characterizes 
the  eminent  gynecologists  and  obstetricians  in 


the  presence  of  cases  of  puerperal  sepsis,  and  it 
would  be  most  desirable  to  make  use  of  some  of 
the  successful  methods  of  these  modem  investiga- 
tions. If  any  one  has  had  success  I  wish  he  would 
speak  out  loud  and  tell  us.  Speak  of  his  failures, 
so  that  we  may  confirm  our  opinions. 

Dr.  Biehn  (closing) :  As  to  the  use  of  nucleinic 
add,  a  sodium  salt,  it  will  positively  increase 
the  leucocytes.  That  can  easily  be  demonstrated 
by  a  certain  dosage.  A  thirty-five-poimd  dog  can 
be  given  as  high  as  half  a  gram  a  day,  and  unless 
we  keep  it  up  and  maintain  a  threefold  increase 
of  the  leucocytes,  at  the  end  of  ten  days  you  have 
the  leucocytes  in  the  peripheral  circulation.  But 
if  you  go  over  that  dose,  you  have  a  leucopenia. 

As  to  whether  the  leucocytes  are  of  any  value 
or  not,  laboratory  experience  in  my  mind  does  not 
show  that  they  are  any  more  active  than  the  other, 
but  I  believe  they  are  an  advantage. 

If  I  may  answer  the  question  of  Dr.  Ries  I  will 
say  that  if  you  believe  Allen,  of  England,  he  has 
never  lost  a  case  of  puerperal  sepsis  or  septicaemia 
because  he  has  always  given  them  bacterins,  and 
they  recover  on  the  thirteenth  day. 

Prophylactically  the  typhoid  bacterin  has  been 
proven  of  value  and  that  has  been  clearly  estab- 
lished. It  will  at  least  modify  the  disease,  if  not 
prevent  it.  It  does  not  prevent  it  in  animals,  but 
that  is  no  criterion,  because  we  can  easily  protect 
the  laboratory  animals  from  that  particular  strain. 

I  do  not  agree  with  the  doctor  that  bacterins  are 
not  of  any  value.   They  are  of  value. 

Dr.  Ries  :    I  did  not  speak  generally. 

Dr.  Biehn:  The  phylacogens  are  bacterial 
toxins  and  will  be  called  such  before  long.  I  used 
phylacogen  in  the  case  of  the  wife  of  a  member  of 
this  society.  She  had  rheumatism.  He  called  me 
up  and  said  he  had  used  everything  without 
beneficial  effect.  I  told  him  I  had  used  phylaco- 
gen with  apparent  success  in  two  cases,  but  with 
failure  in  two  others.  He  injected  only  one-half  of 
the  dose  which  is  advised,  and  called  me  up  about 
three  o'clock  in  the  morning  because  his  wife  had 
developed  an  exceedingly  violent  toxic  nephritis. 
He  had  an  awful  time  with  her,  but  she  pulled 
through,  although  she  still  has  albumin  and  casts, 
and  it  is  some  three  months  now.  She  was  given 
a  second  dose  and  it  did  not  affect  the  rheumatism 
in  any  way,  yet  I  have  had  apparently  successful 
results  in  two  cases  of  rheumatism. 
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Der  Invantilisicus,  die  Asthemie  und  deken  Bezieh- 
tiNGXN  ZUM  Nervensysteil  By  Prof.  Paul  Mathes, 
M.  D.    Berlin:  S.  Karger. 

In  this  book  the  author  endeavors  to  establish  the 
fact  that  infantilism  and  asthenia  are  not  identical, 
as  some  authors  have  declared;  and  in  the  discussion 
of  cases  according  to  preponderance  of  symptoms 
and  signs  uses  the  names  asthenic  infantilism  and 
infantUe  asthenia  in  describing  them. 

Anatomical  conditions  ("Hemmungsbilden")  and 
the  time  of  their  appearance  during  the  develop- 
ment of  the  individual  are  considered. 

The  author  differentiates  ''disposition"  toward 
disease  (disease  resulting  from  exogenous  and  en- 
dogenous influences)  and  "constitution"  (organic 
law  handed  down  from  the  parents). 

In  his  observations  from  year  to  year  of  growing 
boys  the  author  concludes  that  the  laCk  of  develop- 
ment in  stature  of  different  portions  of  the  body  de- 
pends upon  the  time  at  which  the  retardation  of 
growth  occurred,  the  part  affected  being  the  part 
which  at  that  particular  time  was  in  active  growth. 

In  the  discussion  of  infantilism  of  the  skeleton 
the  author  describes  the  spinal  curvatures  as  due  to 
the  unequal  development  of  the  ventral  and  dorsal 
portions  of  the  vertebrae,  the  phthisical  chest  as 
being  due  to  lack  of  development  of  the  first  rib. 
Infantilism  of  the  genitalia  is  also  fully  discussed,  as 
wdl  as  the  status  lymphaticus  and  other  diatheses. 
Asthenic  enteroptosis  and  prolapse  with  the  time  of 
their  most  frequent  occurrence  are  also  fully  dealt 
with,  llie  second  part  of  the  book  is  a  study  of  the 
dinical  manifestations,  embracing  mental  depression, 
especially  before  menstruation,  and  the  physio- 
logical pathology  of  the  sympathetic  nervous  sys- 
tem. 

The  book  is  clearly  and  forcefully  written,  show- 
ing the  author's  profound  study  of  many  cases  and 
the  logical  conclusions  drawn  from  them.  It  is  a 
work  which  merits  a  careful  translation  into  English. 

H.  A.  Potts. 

Elecisicity  in  Gynecology.  By  May  Cushman  Rice. 
The  Practical  Uses  of  Electricity  in  Diseases  of 
Women.  Second  Edition.  Chicago:  L.  I.  Laing  & 
Co. 


This  book  is  intended  to  supplement  a  course  in 
electrotherapy.  Anatomy  and  physics  are  omitted. 
The  handling  of  electrodes  with  the  technique  of 
their  preparation  and  use  is  described  in  detail  for 
the  purpose  of  assisting  those  already  familiar  with 
the  principles  involved  in  treating  patients  by  elec- 


tricity. These  details  are  concisely  set  forth  and 
with  a  moderation  in  results  claimed  unusual  in  a 
book  of  this  nature.  This  is  particularly  evident 
in  the  chapters  on  uterine  fibroids  and  on  the  use  of 
the  r5ntgen  ray  in  carcinoma. 

Golden  Rules  of  Surgery.  By  Augustus  Charles 
Bemays,  A.  M.,  M.  D.,  M.  C.  R.  S.  Second  edition, 
revised  and  rewritten  by  William  Thomas  Coughlin, 
M.  D.    St.  Louis:    C.  V.  Mosby  Company,  1913. 

This  little  book  consists  exclusively  of  short, 
positive  assertions,  the  text  being  classified  so  as  to 
mclude  chapters  on  such  subjects  as  sepsis  and 
asepsis,  anaesthesia,  shock,  the  operating  room, 
general  pathological  conditions,  and  regional  sur- 
gery. The  two  closing  chapters  are  on  '*  Scientific 
Contributions  to  the  Literature  of  Medicine  and 
Surgery"  and  "Science  and  Surgery." 

One  can  truthf idly  say  that  there  are  incorporated 
in  this  brief  work  many  excellent  suggestions  on 
surgical  diagnosis  and  technique  which,  although 
at  times  owing  to  their  positiveness  might  be  ques- 
tioned, yet  for  the  student  and  general  practitioner 
are  quite  in  place,  and  will  impress  the  reader  with 
their  importance.  The  chapter  on  "Anaesthesia," 
although  short,  is  very  good. 

In  the  chapter  on  "Scientific  Contributions  to 
Literature"  the  author  displays  a  certain  amount 
of  egotism,  which  not  only  detracts  from  the  beauty 
of  the  sentiment  with  which  he  is  endeavoring  to 
impress  the  reader  but  rather  embarrasses  one's 
esthetic  sense. 

The  skilled  surgeon  as  well  as  the  general  practi- 
tioner will  find  this  little  work  not  only  a  profitable 
but  a  pleasant  evening's  entertainment. 

J.   A.   WOLFER. 

Health  Through  a  Rational  Diet.  By  Arnold  Sorand, 
M.  D.,  Carlsbad.    Philadelphia:    F.  A.  Davis. 

In  this  book  we  have  a  most  interesting  and  in- 
structive lesson  as  regards  the  rational  use  of  foods. 
♦  Food  is  considered  from  every  standpoint:  fijrst, 
as  to  its  content  of  albumins,  carbohydrates,  and 
fats,  and  then  as  to  the  value  of  its  salts  with 
particular  reference  to  phosphorus,  iron,  and  potash. 
It  is  considered  as  to  its  energy-producing  qualities 
and  the  tissue  rebuilding. 

Food  values  necessary  in  the  diflFerent  climates, 
in  the  different  occupations,  and  in  the  different 
ages  are  all  carefully  considered.  The  relative 
merits  of  vegetarianism  as  opposed  to  a  rational 
diet  are  carefully  analyzed  and  the  advantages  of 
each  clearly  told.     Food  values  in  relation  to  sexual 

269 


270 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


power  and  reproduction  are  also  considered  to  some 
extent. 

The  translation  is  beautifully  made,  and  the  book 
is  read  with  an  ease  quite  unusual  in  most  books  of 
this  type.  Wm.  R.  Citbbins. 

Epidemic    Cekebsospinal  Meningitis.     By  Abraham 
Sophian,  M.D.    St.  Louis:   C.  V.  Mosby  Company, 

1913. 

Monographs  of  this  type  are  welcomed  chiefly  by 
the  ever-increasing  class  of  medical  men  who  desire 
to  have  at  hand  more  detailed  and  fresher  informa- 
tion of  the  advances  in  a  definite  field  than  can  be 
obtained  in  the  various  systems  of  medicine. 
Cerebrospinal  meningitis  has  in  late  years  been  the 
subject  of  much  productive  investigation  which  has 
yielded  such  valuable  results  both  in  diagnosis  and 
in  therapy  that  a  collective  report  such  as  that 
embodied  in  this  volume  should  meet  with  a  warm 
welcome. 

The  author  is  exceptionally  qualified  for  the  pres- 
entation of  this  material,  his  association  with  the 
Research  Laboratory  of  New  York,  where  he  carried 
out  his  own  investigations  on  the  bacteriology  and 
serum  reactions  of  the  meningococcus,  enabling 
him  to  speak  with  intimate  knowledge  of  this 
aspect  of  the  subject;  while  his  experience  in  the 
Texas  epidemic  of  19 12  yielded  him  a  large  series  of 
observations  of  the  epidemiological  character  and 
of  the  therapeusis  of  this  disease. 

The  chapter  on  etiology,  after  a  rather  unneces- 
sarily detailed  historical  preface,  takes  up  the 
epidemiological  aspects  of  cerebrospinal  menin- 
gitis. The  author,  by  an  analysis  of  the  history  of 
the  chief  epidemics,  is  led  to  the  conclusion  that  the 
most  common  pr^sposing  agent  is  a  period  of 
sudden  climatic  changes  leading  to  widespread 
occurrence  in  the  community  of  a  nasopharyngeal 
catarrh.  Of  85  epidemics  in  the  U.  S.  up  to  1873, 
37  raged  in  winter,  18  in  winter  and  spring,  and  23  in 
spring.  The  introduction  of  a  virulent  strain  of 
meningococci,  possibly  carried  over  by  a  healthy 
person  from  a  previous  epidemic  or  carried  from  a 
recent  epidemic  in  another  country  then  may  lead 
to  the  development  of  an  epidemic. 

The  virulent  strain  of  meningococcus  may  be 
merely  implanted  on  a  pre-existing  nasopharyngitis 
or  be  the  chief  cause  of  the  nasopharyngitis.  The 
portal  of  entry  is  at  all  events  most  probably 
always  the  nasopharynx.  In  only  certain  cases, 
however,  does  further  extension  occur.  Dopter 
states  that  it  is  really  an  epidemic  of  rhino-pharyn- 
gitis with  which  one  deals  —  an  epidemic  compli- 
cated at  times  by  meningitis  which  develops  in  a 
number  of  persons  who  are  susceptible  of  cerebral 
invasion. 

That  the  proportion  of  these  susceptible  cases  is 
comparatively  small  is  shown  interestingly  by  the 
number  of  carriers  found  by  bacteriologiod  exam- 
ination of  the  nose  and  throat  of  those  who  have 
come  in  contact  with  meningitis  cases.    Statistics  of 


carrier  studies  in  various  epidemics  have  shown  as 
high  as  70  per  cent  of  contacts  to  be  meningococcus 
carriers. 

The  presence  of  these  carriers  is  considered  by  the 
author  to  be  the  chief  factor  in  the  dissemination 
of  the  disease.  The  closing  of  schools  and  the  for* 
bidding  of  large  gatherings  are  logical  preventive 
measures.  In  Houston,  in  191 2,  the  visit  of  a  well- 
known  evangelist  was  followed  at  once  by  a  large 
increase  in  the  incidence  of  meningitis  cases.  The 
author  points  out  the  importance  of  systematic 
examination  of  the  nasopharynx  of  all  members  of  a 
family  in  which  a  case  has  occurred  and  the  main- 
tenance of  quarantine  until  negative  cultures  are 
obtained.  The  methods  of  procedure  are  given  at 
some  length. 

In  this  connection  also  valuable  help  is  afforded 
by  the  discussion  under  the  bacteriology  of  the 
meningococcus,  of  the  other  members  of  the  gram- 
negative  group  of  cocci  since  all  of  these  may  be 
encountered  in  throat  cultures.  Their  differentia- 
tion by  cultural  characteristics  is  usually  satis- 
factory. Of  the  various  specific  serum  reactions 
Sophian  considers  the  complement-fixation  test 
with  McNeil's  specific  meningococcic  antigen  to  be 
at  present  the^  most  reliable. 

Under  the  'symptomatology  of  the  disease  the 
author  divides  the  acute  form  into  an  accumulative 
and  an  active  stage.  In  many  cases  during  an 
epidemic  there  is  not  the  classical  acute  onset  but 
an  appreciable  period  of  more  or  less  definite  pro- 
dromal symptoms.  These,  Sophian  considers, 
correspond  to  the  invasion  of  the  general  circulation 
by  the  meningococci  from  the  nasopharynx  with 
simultaneous  beginning  irritation  of  the  meninges 
and  accumulation  of  cerebrospinal  fluid.  A  history 
of  exposure,  fever,  headache,  repeated  explosive 
vomiting,  herpespetechia,  photophobia,  dilated, 
sluggishly  responding  pupils,  tenderness  at  angle  of 
jaws,  bulging  fontanel,  irregular  pulse  or  respira- 
tion; a  significant  grouping  of  these  may  occur 
before  the  outbreak  of  more  evident  symptoms  of 
meningitis.  In  no  disease  is  early  diagnosis  of 
more  value  to  the  patient. 

Flexner,  in.  a  recent  article  on  the  causation  of 
certain  accidents  in  the  subdural  injection  of 
antimeningitis  serum,  speaks  of  Sophian  as  having 
had  the  largest  personal  experience  in  this  country 
with  the  administration  of  the  serum.  We  are 
prepared  therefore  to  find  as  we  do  an  tmusually 
full  and  instructive  discussion  of  this  feature  of  the 
therapy.  The  use  of  simultaneous  blood  pressure 
determination  in  controlling  the  amount  of  serum 
injected  is  strongly  and  convincingly  advocated  as 
well  as  the  use  of  the  gravity  method  of  injection 
in  all  except  such  cases  as  have  a  very  thick  plastic 
exudate.  Prophylactic  and  therapeutic  use  of 
antimeningococcus  vaccine  is  a  new  field  for  which 
the  author  claims  attention. 

The  most  serious  defect  in  the  book  is  the  lack  of  a 
bibliography.  The  insertion  of  detailed  quotations 
from  the  work  of  many  men  presupposes  a  type  of 
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reader  to  whom  some  means  of  ready  access  to  the 
original  articles  is  due. 

The  lack  of  any  attempt  to  describe  the  pathology 
of  the  disease  is  also  imfortunate  since  it  means  that 
the  book  must  always  be  supplemented  and  cannot 
serve  as  a  complete  reference  to  its  subject. 

M.  C.  PiNCOFFS. 

Viaous  Circles  in  Disease.  By  Jamieson  B.  Hurry, 
M.  A.,  M.  D.  (Cantab.)  Second  edition.  London: 
J.  &  O.  Churchill,  1913. 

The  author  explains  in  his  introduction  that  by 
the  term  ''vicious  circle"  is  meant  a  morbid  process 
in  which  two  or  more  disorders  are  so  correlated 
that  they  reciprocally  aggravate  and  perpetuate  each 
other.  He  regards  these  circles  as  playing  an  impor* 
tant  r61e  in  pathology,  though  his  material,  as  here 
formulated,  is  entirely  clinical.  His  effort  is  to  dis- 
cuss intelligently  the  pernicious  influence  on  the 
progress  of  disease  which  these  circles  possess,  as 
well  as  the  large  part  the  ars  medendi  plays  in 
*' breaking  the  circle."  Vicious  circles  are  first 
classified  into  what  may  be  termed  their  natural 
orders,  several  examples  from  each  order  being  pre- 
sented. 

The  various  systems  of  the  body  are  then  taken 
seriaiim,  so  that  attention  may  be  drawn  to  diseases 
which  are  liable  to  this  complication.  The  principal 
etiological  factors  are  discussed  in  a  special  chapter. 
Emphasis  is  next  laid  on  the  necessity  of  breaking 
the  circle  before  recovery  can  take  place,  instances 
being  given  to  show  how  this  is  accomplished,  both 
by  nature  and  by  art. 

The  author's  aim  is  to  give  a  clearer  insight  into 
problems  of  (pathology  and  of  rational  therapeutics. 
Most  of  his  material  has  previously  appeared  in  the 
columns  of  the  British  Medical  Journal,  The  Lancet, 
The  Practitioner y  and  The  Medical  Press,  In  gen- 
eral, the  volume  presents  a  definite  practical  value, 
and  reveab  a  marked  philosophical  tendency  and  a 
mid- Victorian  condition  on  the  part  of  the  author. 

The  Mooebn  Hospital  —  Its  Inspikation;  Its  Archi- 
tectuse;  Its  Equipkent;  Its  Operation.  By 
John  A.  Homsby,  M.D.,  and  Richard  £.  Schmidt. 
Philadelphia:  W.  B.  Satmders  &  Co.,  1913. 

This  very  comprehensive  volume  is  somewhat 
of  a  pioneer,  as  there  is  a  dearth  of  literature  upon  the 
subject  of  modern  hospital  financing,  building  and 
management.  The  collaboration  of  physician  and 
architect  in  the  preparation  of  this  book  has  given 
us  a  valuable  guide  to  the  whole  hospital  question 
whether  it  is  designed  to  construct  and  operate  a 
municipal  or  private  hospital.  In  the  introduction 
the  authors  discuss  the  general  hospital,  its  division 
mto  three  classes,  viz.,  charitable,  part  for  pay  pa- 
tients and  part  for  charitable  ones,  and  one  accept- 
ing pay  patients  only. 

Considerable  space  is  given  to  financing.  Plans, 
arrangement,  details  of  structure,  permanent  instal- 
lation, etc.,  are  fully  considered. 


The  equipment  of  the  complete  hospital  as  re- 
gards diet  kitchens,  supplies,  operating  rooms 
instruments,  laundry,  etc.,  is  fully  considered,  and 
everything  regarding  the  building  and  management 
of  the  hospital  is  advocated  which  makes  for  effi- 
ciency, economy,  and  care  of  patients.  H.  A.  Potts. 

Repkoduction  in  the  Human  Female.  By  James 
Young,  M.D.,  F.  R.  C.S.  (Ed.)  Edinburgh  and 
London:  William  Green  &  Sons. 

The  investigations  upon  which  this  work  is  based 
were  carried  out  in  the  Royal  Infirmary  and  in  the 
laboratory  of  the  Royal  College  of  Physicians, 
Edinburgh.  They  comprise  an  account  of  the 
structure  of  the  uterine  mucous  membrane  and  the 
functional  changes  which  it  undergoes  during  men- 
struation and  pregnancy. 

The  structure  of  the  uterine  mucous  membrane 
is  first  described  in  accordance  with  the  most  recent 
knowledge,  particular  emphasis  being  given  to  the 
conformation  of  the  interstitial  connective  tissue. 
The  author  takes  an  advanced  position  relative  to 
the  structure  of  the  tissue  network  of  the  stroma. 
Many  early  observers  regarded  this  method  as  a 
structural  entity  completely  independent  of  the 
stroma,  but  Dr.  Young  attempts  to  show  that  the 
cell  cytoplasm  has  been  drawn  on  to  furnish  the 
material  of  which  the  network  is  formed.  Again 
in  discussing  the  nature  of  the  blood  supply  to  the 
corpus  mucosa,  he  goes  further  than  to  say  that 
blood  is  carried  through  special  endothelial  capil- 
laries, affirming  that  the  so-called  blood-vessels  of 
the  endometrium  are  in  reality  simply  undifferen- 
tiated tracks  through  the  stroma.  '*  In  none  of  the 
specimens  is  there  any  evidence  of  muscle,  fibrous, 
or  ela.stic  tissue  in  any  part  of  the  uterine  stroma 
except  that  adjacent  to  the  muscular  coat.  Where 
the  vessels  require  extra  support  they  derive  it 
through  a  condensation  of  the  neighboring  tissue 
cells."  "The  blood-vessels,  in  other  words,  have 
no  specialized  wall,  but  consist  merely  of  tracts  or 
channels  through  the  soft  stroma  protoplasm,  by 
means  of  which  a  rich  supply  of  blood  is  carried  to 
every  part  of  the  mucous  membrane."  He  further 
agrees  with  Leopold  and  Webster  that  the  inter- 
cellular spaces  in  the  stroma  are  filled  with  lymph. 

Following  rather  closely  in  the  footsteps  of 
Hitschmann  and  Adler,  the  chapter  devoted  to 
menstruation  describes  the  four  steps  of  premen- 
strual swelling,  bleeding,  repair  and  quiescence. 
The  subject  is  carried  beyond  a  mere  statement  of 
observations,  however,  into  an  elaborate  argument 
as  to  the  significance  of  the  changes  now  well  rec* 
ognized.  As  a  result  of  this  certain  definite  and 
advanced  theories  are  maintained.  Thus,  in  de- 
fining the  true  nature  of  the  mucosa  in  terms  of  the 
functional  changes  which  it  exhibits,  Young  des- 
ignates it  not  merely  as  a  spread-out  lymph  surface, 
such  as  Leopold  named  it,  but  as  a  "potential  blood 
sponge."  Again,  with  reference  to  the  causation  of 
blood  escape  in  the  normal  menstruating  uterus, 
an  interesting  hint  is  thrown  out  as  to  the  etiological 
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factor  in  certain  forms  of  menorrhagia.  Dr.  Young 
bdieves  that  the  cause  of  oedema  and  haemorrhage 
in  the  normal  mucosa  is  due  to  factors  identical 
in  nature  with,  and  differing  only  in  the  degree  of 
activity  from,  those  operating  in  certain  abnormal 
conditions,  in  which  case  additional  support  is 
contributed  to  the  idea  that  many  cases  of  menor- 
rhagia and  metrorrhagia  are  directly  secondary  to 
an   abnormal   activity   of   the   ovarian  influence. 

Chapters  three  and  four  explain  the  embedding  of 
the  ovmn  comprising  phenomena  now  well  under- 
stood. The  intra-  and  extrachorionic  activities  of 
the  foetal  epithelium  and  the  mode  of  opening  up  of 
maternal  vessels  and  of  the  formation  of  blood  sinuses 
is  described  in  detail.  Some  consideration  is  given 
also  to  the  question  of  placental  fragments  and  to 
chorio-epithelioma.  The  author  maintains  that  an 
escape  of  blood  by  merely  mechanical  means  from 
a  broken-down  vessel  wall  does  not  suffice  to  explain 
the  manner  in  which  the  foetal  elements  derive 
their  nourishment.  Hence  he  speaks  of  a  '' cho- 
rionic influence"  which  ''in  some  way  or  other 
determines  the  occurrence  of  protoplasmic  changes  in 
the  cells,  which  lead  to  their  imbibing  fluid  which 
can  often  be  seen  to  have  accumulated  in  the  cell 
body  under  a  hydrostatic  tension  clearly  higher 
than  the  pressure  of  the  intravascular  blood  and  of 
the  fluid  in  the  surrounding  tissue  spaces. 

The  Tescher-Bryce  ovum  and  those  of  Peters,  of 
Jung,  and  of  Leopold  are  briefly  described,  followed 
by  a  detailed  report  of  the  author's  own  specimen. 
For  this  he  estimates  an  age  of  is}4  to  14)4  days, 
thus  placing  it  between  the  Tescher-Bryce  and  the 
Peters  ova  in  measurements. 

The  nature  of  the  chorionic  influence  and  the 
mode  of  its  spread  is  discussed  briefly  without, 
however,  the  development  of  any  very  definite 
theory  as  to  its  chemistry.  The  changes  taking 
place  in  the  endometrium  in  the  formation  of  the 
decidua  are  entered  upon  in  detail,  as  is  a  discussion 
as  to  the  functions  of  this  membrane.  Concerning 
this  function  the  author  says: 

"The  function  of  the  decidual  membrane  is  to 
prevent  an  irregular  and  increasing  opening-up  and 
expansion  of  the  maternal  vessels  and  a  tearing-up 
of  the  mucosa  by  fluid  and  blood  after  the  tissue 
changes  necessary  for  an  adequate  supply  of  the 
maternal  blood  for  the  engrafted  ovum  have  been 
accomplished.  It  is  by  virtue  of  this  action  that 
the  chorionic  invasion  of  the  tissue  is  limited  and 
that  the  increase  in  the  implantation  chamber  is 
prevented  by  an  erosion  or  displacement  of  tissue." 

In  some  respects  the  most  important  feature  of 
this  volume  is  the  collection  of  plates  and  micro - 
photographic  reproductions.  These  are  excellent 
in  character,  abundant  in  nimiber  and  unusually 
well  reproduced.  They  not  only  serve  to  render 
the  text  more  understandable— of  definite  value  in  a 
work  of.  such  specialization  as  this — ^but,  to  those 


familiar  with  the  more  recent  studies  in  placentation, 
such  reproductions  are  of  greater  value  than  any 
teacher's  theories. 

In  stating  that  for  the  first  time  it  is  shown  that 
the  structural  conformation  of  the  uterine  mucosa 
is  intimately  bound  up  with  menstruation  and  with 
the  processes  associated  with  foetal  nutrition  the 
author  apparently  claims  overmuch,  considering 
alone  Webster's  very  fundamental  work  on  placen- 
tation in  1 901  and  the  exposition  of  Hitschmann 
and  Adler's  research  in  1907.  Yet,  coming  at  this 
time,  the  present  volume  shows  genuine  research 
and  is  of  a  definite  value  as  an  addition  to  the  lit- 
erature of  the  subject.  While  the  author  goes 
beyond  mere  demonstration  of  findings  and  attempts 
to  establish  advanced  theories,  it  must  be  said  that 
his  theories  reveal  scientific  imagination.  In  most 
respects  they  are  logical  in  their  deduction  and 
attractive  in  their  presentation. 

Carey  Culbertson. 

Muscle  Spasic  and  Degeneration  in  Intrathoracic 
Inflammations  and  Light  Touch  Palpation.  By 
Francis  Marion  Pottenger,  A.  M.,  M.  D.,  LL.  D., 
Medical  Director  of  the  Pottenger  Sanatorium  for  Dis- 
eases of  the  Lungs  and  Throat,  Monrovia,  Cal.  St. 
Louis:  C.  V.  Mosby  Co.,  191 2. 

This  volume  is  designed  to  promulgate,  accord- 
ing to  the  author's  methods  and  observations,  our 
knowledge  regarding  the  diagnosis  of  diseases  of 
the  thoracic  organs.  He  lays  great  stress  upon  in- 
spection and  palpation,  especially  light  touch  palpa- 
tion, which  methods  have  heretofore  not  been  recog- 
nized as  being  of  especial  value  as  diagnostic  aids 
in  intrathoracic  diseases.  According  to  the  ob- 
servations and  studies  by  the  author  those  diseases 
when  acute  produce  a  spasm  of  overlying  muscles 
which  degenerate  when  the  process  becomes  chronic. 
Even  in  a  degenerated  muscle,  spasm  is  produced  by 
an  acute  exacerbation  of  a  chronic  process,  as  fre- 
quently is  the  case  in  pulmonary  tuberculosis. 
Many  of  the  facts  presented  are  not  new  and  the 
only  claim  the  author  has  to  originality  is  that  he 
has  worked  them  out  as  an  independent  observer 
and  has  applied  them  to  clinical  cases  to  his  own 
satisfaction  as  to  their  diagnostic  aids. 

The  author  discusses  the  cause  of  this  degenera- 
tion, further  outlining  what  can  be  determined  by 
noting  the  condition  of  the  neck  and  chest  muscles 
in  acute  and  chronic  inflammations  of  the  limgs  and 
pleura  as  well  as  the  relation  this  muscle  change 
bears  to  the  bony  anomalies  of  the  upper  thorax. 

The  light  touch  palpation  and  the  application  of 
it  in  the  delineation  of  the  deep-seated  organs  is 
distinctly  the  author's,  and  if  it  can  be  developed  by 
the  average  diagnostician  to  the  degree  which  the 
author  has  attained  it  will  mark  a  distinct  advance 
in  clinical  diagnosis.  H.  A.  Potts. 
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THIRTEEN  YEARS'   EXPERIENCE   WITH   PYLOROPLASTY^ 

A  Study  of  One  Hundred  Cases 

By  J.  M.  T.  FINNEY,  M.  D.,  Baltimore 

Professor  of  Clinical  Surgery,  Johns  Hopkins  University 

and 
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IT  is  now  over  twelve  years  since  the 
operation  of  pyloroplasty  was  first  intro- 
duced by  Finney,  who,  at  the  annual 
meeting  of  the  American  Surgical  Asso- 
ciation, in  1902,  described  the  operation  and 
reix)rted  five  successful  cases.  It  seemed  to 
us,  therefore,  that  it  would  not  be  out  of  place, 
after  this  period  of  time,  to  bring  together 
the  results  of  this  operation,  and  discuss  the 
advantages  or  disadvantages  of  this  pro- 
cedure over  others  performed  for  a  similar 
purpose,  and  to  draw,  as  far  as  possible,  defi- 
nite conclusions  regarding  its  indications  and 
value  as  a  surgical  procedure.  In  gathering 
our  experiences,  we  deem  it  most  important 
that  not  only  should  the  immediate  effects 
be  noted,  but  also  the  final  results,  i.e.,  the 
results  obtained  after  a  term  of  years. 

The  special  operation  of  pyloroplasty  con- 
sists in  a  horseshoe-shaped  incision  through 
the  pylorus,  extending  down  through  the 
anterior  walls  of  the  duodenum,  and  the 
stomach,  after  they  have  been  approximated, 
and  sutured  much  as  in  a  lateral  anastomosis. 
Since  this  time  Narath,  Jaboulay,  Henle, 
Kocher,  and  others  have  described  similar 
methods  or  modifications  of  this  operation, 
but  none  of  these  present  any  material  ad- 


vantage over  the  original  method.  The 
operation  may  be  described  as  follows:  Ad- 
hesions binding  the  pylorus  to  neighboring 
organs  should  be  thoroughly  freed,  as  well  as 
the  pyloric  end  of  the  stomach,  and  first 
portion  of  the  duodenum. 

The  thoroughness  with  which  the  pyloric 
end  of  the  stomach  and  the  upper  end  of  the 
duodenum  are  freed  determines  largely  the 
ease  and  success  of  the  operation.  Much 
advantage  is  gained  from  this  so-called 
mobilization  of  the  duodenum.  Kocher  later 
emphasized  the  great  importance  of  this 
procedure.  A  suture  to  be  used  as  a  retractor 
is  taken  in  the  upper  wall  of  the  pylorus, 
which  is  then  retracted  upward  by  means  of 
this  suture.  A  second  suture  is  then  placed 
in  the  anterior  wall  of  the  stomach,  and  a 
third  in  the  anterior  wall  of  the  duodenum 
at  equidistant  points  from  the  suture  just 
described  in  the  pylorus.  The  second  and 
third  sutures  are  taken  as  near  the  opposing 
free  borders  of  the  stomach  and  duodenum 
as  possible,  and  mark  the  lower  ends  of  the 
gastric  and  duodenal  incisions  respectively. 

Traction  is  then  made  upward  on  the 
pyloric  suture,  and  downward  in  the  same 
plane  on  the  gastric  and  duodenal  sutures. 
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This  keeps  the  stomach  and  duodenal  walls 
elevated  and  taut,  and  allows  the  placmg  of 
the  subsequent  sutures  with  greater  facility 
than  if  they  remained  retracted  and  relaxed. 
The  peritoneal  surfaces  of  the  duodenum  and 
stomagh  along  its  greater  curvature,  are  then 
sutured  as  far  posteriorly  as  possible.  For 
this  row  the  continuous  silk  suture  is  to  be 
preferred. 

After  the  posterior  line  of  sutures  has  been 
placed  and  tied,  an  anterior  row  of  mattress 
sutures  is  taken,  which  are  not  tied.  These 
sutiures  after  they  have  been  placed  are  drawn 
aside,  thus  exposing  the  line  of  incision. 

After  all  the  anterior  stitches  have  been 
placed  and  retracted  the  incision  is  made  in 
the  shape  of  a  horseshoe.  The  anterior  and 
posterior  lines  of  sutures  should  be  placed  far 
enough  apart  to  give  ample  room  for  the 
incision  to  be  made  between  them.  Beginning 
in  the  gastric  wall,  the  incision  is  carried  up- 
ward to  and  through  the  pylorus,  and  around 
into  the  duodenum.  Haemorrhage  is  then 
stopped.  Scar  tissue  or  active  ulcers  present 
in  the  gastric  or  duodenal  anterior  wall  may 
be  excised  through  this  incision. 

Those  in  the  posterior  wall  we  have  been 
treating  of  late  just  as  other  chronic  ulcers; 
i.e.,  excising  the  overhanging  edges  of  mucous 
membrane,  and  incising  the  dense  fibrous 
base;  care  being  exercised  to  avoid  perfora- 
tion of  the  posterior  wall  of  the  stomach  and 
to  stop  all  haemorrhage  by  ligature  or  suture. 

The  opporttmity  thus  afforded  to  explore 
digitally  and  inspect  the  ulcerated  area 
and  then  excise  it  through  this  incision  is  in 
our  judgment  one  of  the  strongest  points  in 
favor  of  the  operation. 

A  continuous  catgut  suture  is  now  taken 
through  all  the  coats  of  the  stomach  and 
duodenum  on  the  posterior  side  of  the 
incision  in  order  to  reinforce  this  line  of 
sutures.  The  anterior  sutures  are  then 
straightened  out  and  tied,  and  the  operation 
thus  completed.  The  mattress  sutures  may 
be  reinforced  with  as  many  Lembert  sutiures 
as  may  be  thought  best.  All  the  stitches  are 
thus  placed  and  the  posterior  row  tied  before 
the  bowel  is  opened,  and  it  remains  open 
only  long  enough  to  control  the  haemorrhage 
and  excise  any  ulcer  that  may  be  present. 


thus  giving  the  minimum  of  exposure  of  in- 
fected surfaces. 

The  size  of  the  newly  formed  pylorus  may 
be  made  as  large  or  small  as  desired.  Unless 
the  stomach  is  very  much  dilated  or  has 
descended  to  an  imusual  extent,  the  lower 
limit  of  the  new  pylorus  will  be  foimd  to  be 
at  or  near  the  level  of  its  most  dependent  part. 

We  have  studied  the  records  of  loo  cases 
in  which  the  operation  of  pyloroplasty  has 
been  performed,  covering  a  period  dating 
from  1900  to  the  present  time.  Of  these  the 
immediate  results  were  noted  in  all  cases;  the 
remote  restdts  in  78  cases. 

In  analyzing  our  results  we  note  that  the 
largest  proportion  of  cases  in  which  pyloro- 
plasty was  performed  occurred  between  the 
3Sth  and  50th  years. 

TABLE  PRESENTING  CASES  ARRANGED 
ACCORDING  TO  AGE 


Years 


Per 
No.  Cent 


20-25 5  S 

25-30 9  9 

30-35 9  9 

35-40 20  20 

40-45 14  14 


Yean 

45-50. 

50-55. 
55-60. 
60-65. 
65-70. 


No. 


Pet 


IS 

15 

10 

10 

II 

II 

3 

3 

4 

4 

Of  the  total  nimiber  there  are  63  males  and 
37  females.  The  following  tables  illustrate 
the  number  of  cases  observed  in  males  and 
females  according  to  age. 


CASES  GROUPED  ACCORDING  TO  AGE  AND  SEX 

Males  Females  Total 

Yean  No.    Per  Cent     No.    Per  Cent    No.  PerCeu 

20-25  I  I  4  4  S  5 

25-30  4  4  5  5  9  9 

30-35  7  7  2  2  9  9 

35-40  9  9  II  II  20  20 

40-45  10  10  4  ^  14  14 

45-50  10  10  5  5  15  15 

50-55  10  10  o  o  10  10 

55-60  9  9  2  2  II  II 

60-65  2  2  I  I  3  3 

65-70  I  I  3  3  4  4 

Total 63        63        37        37       100      100 

The  duration  of  the  symptoms  in  our  cases 
varied  greatly,  ranging  from  one  and  one- 
half  months  to  twenty-five  years;  the  average 
duration  being  nine  and  a  half  years.  The 
following  table  presents  the  cases  grouped 
according  to  the  duration  of  symptoms. 
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CASES   GBOOPED  ACCORDING  TO 

DURATION  OF  SYUPTOUS 

TI1M  NaoiCuc*  Time  No.otCun 

lyi  mantlu i  4      yeais 10 

9     mmitlis I  5     yean 8 

3     mcmtlu J  8     years 3 

6     BKKitlu 5  9     yeais i 

8  montlis 4  10     ye^n 6 

9  montlu 7  II     yean i 

10     mootlu I  II     years 3 

I     yaw IS  'S     ye*" 3 

ij^yian s  17     years i 


3$     years.. 


3     ye«n 

3J4  ywn I 

Average  duntioD  of  synmtoms,  gyi  years;  8K  years  in 
males,  and  11  years  in  [emaleB. 

We  have  noted  the  principal  symptoms 
observed  in  both  males  and  females  at  various 
i^es.  Of  these,  pain  was  observed  in  92 
per  cent  of  cases  (58  males  and  34  females); 
vomiting  occurred  in  64  per  cent  of  cases 
(44  males  and  20  females);  hfematemesis  in 
21  per  cent  of  cases  (15  males  and  6  females); 
melsna  in  46  per  cent  (29  males  and  17 
females);  retention  in  42  per  cent  (27  males 
and  15  females). 

TABLE  PRESENTING  THE  PRINCIPAL  SYUPTOUS 
ARRANGED  ACCORDING  TO  THEDt 
OCCinLRENCE  AT  VARIOUS  AGES 


In  the  following  table  we  have  arranged 
the  cases  of  gastric  and  duodenal  ulcers 
according  to  age  and  sez.  There  are  55  cases 
of  gastric  ulcer  (36  males  and  19  females) 
and  33  duodenal  ulcers  (21  males  and  11 
females)  making  a  total  of  87  cases.  In 
addition  pyloroplasty  was  performed  upon 
two  cases  for  gastioptosis,  in  three  for 
pylorospasm  and  six  for  pyloric  stenosis,  due 
to  adhesions  (one  4ue  to  choleUthiasis,  four 
due  to  adhesions  of  undetermined  cause, 
and  one  to  closing  of  a  former  gastro-enter- 
ostomy  opening).  Two  cases  presented  both 
gastric  and  duodenal  ulcers. 


TABLE  GROUPING  THE  GASTRIC  AND  DUODENAL 
ULCERS  ACCORDING  TO  AGE  AND  SEX 
Mila  Fesulca 

GuCtic      Duoduul     Gmitric  Duodcnil 
A«c  No.  No.  No.  Na. 

30-30 4       I       4       * 

30-40 II      S      8      4 

40-50 'O  6      4      3 

So-60 10      8      a      o 

Total.. 36     Ji      19     " 

Of  the  87  cases,  obstruction  of  the  pylorus 
occurred  in  64  instances. 

The  obstruction  was  due  in  51  cases  to 
gastric  ulcer,'  in  7  to  duodenal  ulcer,  and  in 
6  to  adhesions,  probably  resulting  from 
healed  ulcers.  There  were  four  cases  requir- 
ing secondary  operations  (gastro-«nteros- 
tomy). 

TABLE    ILLUSTRATING    CASES    REQUIRING 
SECONDARY  OPERATION — GASTRO- 
ENTEROSTOMY 
Ai<      So        CauM 

58  F        Pyloric  obstruction  due  to  adhesioiu  pro- 

duced by  gaU-bladder   infection,  eleven 
years  after  the  pyloroplasty. 

59  M       Duodenal   ulcer  formed   five  yean    after 

pyloroplasty. 

48  M  Infected  sutures  cau^ng  immediate  obstruc- 
tion at  site  of  pylonqilas^  requiring 
gastro-oiterDstomy  after  five  days. 

41        M        Duodenal  ulcer  after  one  and  one-half  years. 

In  one  case  there  occurred  a  pyloric  obstruc- 
tion due  to  adhesions  produced  by  cholecys- 
titis eleven  years  after  the  pyloroplasQ'. 
In  the  second,  a  duodenal  ulcer  formed  four 
years  after  the  pyloroplasty.  In  the  third, 
infected  suture  (linen  thread)  caused  early 
obstruction  at  the  site  of  the  pyloroplasty, 
and  in  the  fourth  a  duodenal  ulcer  formed 
after  a  year  and  a  half.  In  all  of  these  cases 
secondary  gastro-enterostomies  had  to  be 
performed,  which  gave  entire  rehef. 

In  both  of  the  cases  where  a  duodenal  ulcer 
recurred,  an  attempt  had  been  made,  at  the 
original  operation,  to  excise  a  duodenal  ulcer, 
but  owing  to  the  fact  that  it  was  so  situated 
that  it  could  not  be  entirely  excised,  it  is 
more  than  probable  that  in  one  of  the  cases, 
at  least,  it  was  a  direct  recurrence.     In  the 

>  WMe  the  hiitorics  state  positively  in  ji  cuea  that  the  obatiuctko 
na  due  to  gutric  ulcer,  uid  b  od;  7  to  duodouil  uker,  it  i>  pooitiW 

the  error  may  have  been  made  in  certain  caies  ol  calling  a  dnodcnala 
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other,  the  second  ulcer  appeared  to  be  so  far 
removed  from  the  site  of  the  first,  as  to  give 
the  impression,  at  least,  that  it  was  an  inde- 
pendent ulcer. 

The  following  table  illustrates  the  imme- 
diate results  of  pyloroplasty  of  the  100  cases, 
consisting  of  63  males  and  37  females;  the 
operations  proved  satisfactory  immediately 
in  57  males  and  33  females  (90  per  cent)  and 
unsatisfactory  in  6  males  and  4  females  (10 
per  cent).  The  post-operative  nausea  and 
vomiting  was  almost  entirely  absent  in  most 
instances.  In  but  five  cases  was  there  nausea 
or  vomiting  to  any  marked  degree  following 
operation.  Vomiting  occurred  in  two  cases 
eight  and  twelve  days  after  operation  respect- 
ively, but  this  was  due  in  each  instance  to 
gross  errors  in  feeding.  The  great  freedom 
from  discomfort  following  inunediately  after 
operation  is  also  to  be  noted  as  a  distinct 
advantage  of  this  procedure.  In  but  seven 
instances  were  the  patients  greatly  disturbed 
by  nausea,  flatulency,  or  distention,  and  the 
inmiediate  results  of  this  operation  may  be 
favorably  compared  with  those  observed  after 
appendectomy  when  performed  between  at- 
tacks, being  attended  with  almost  as  little 
discomfort.  Diarrhcea  after  operation  ap- 
peared in  five  instances,  mainly,  however, 
after  the  first  week  or  ten  days,  and  was 
usually  due  to  errors  in  diet.  Inasmuch  as 
the  operation  is  performed  in  most  instances 
upon  patients  affected  with  pyloric  ob- 
structions, and  often  after  having  this  condi- 
tion for  years,  it  is  easily  understood  how,  on 
account  of  the  rapid  passage  of  the  gastric 
contents  through  the  stomach,  a  weakened 
intestine  may  be  overtaxed,  and  intestinal 
indigestion  and  diarrhoea  be  induced.  On 
this  account,  as  well  as  because  the  stomach 
has  in  most  instances  temporarily  lost  its 
tone,  and  inasmuch  as  in  some  instances 
portions  of  ulcers  have  not  been  entirely 
resected  due  to  their  location  and  extent,  we 
have  found  it  advisable  to  regulate  the  diet 
following  immediately  upon  operation  and 
continuing  on  for  several  months  according 
to  the  following  plan  which  has  been  foimd 
very  satisfactory. 

.  For  two  days  after  operation  nourishment 
is    administered    only    by   means   of   rectal 


alimentation.  Normal  salt  solution  or  plain 
water,  after  Murphy's  method,  is  begun 
immediately  after  operation,  with  nutrient 
enemata  at  intervals  of  every  four  hours  on 
the  second  and  third  days.  On  the  third  day 
after  operation  egg-albumin  is  given  in  tea- 
spoonful  doses,  gradually  increased  to  one- 
half  ounce  every  two  hours  on  the  fourth 
day,  and  two  ounces  on  the  fifth  day.  On 
the  eighth  day  any  liquid  is  permissible, 
and  on  the  eleventh  day  the  patient  is  given 
a  soft  boiled  egg;  on  the  thirteenth,  soft  diet; 
on  the  fifteenth,  very  restricted  light  diet; 
on  the  sixteenth,  a  restricted  light  diet;  on 
the  eighteenth  day,  light  solid  food.  Small 
quantities  of  water  at  a  time  are  allowed  by 
mouth  after  24  hours. 

DIET    LIST  FOLLOWING  THE    OPERATION 
OF   PYLOROPLASTY 

First  day,  first  12  hours,  nothing  by 
mouth;  nutrient  enemata  every  4  hours, 
alternating  with  continuous  salt  solution  by 
Murphy's  method. 

First  day,  second  12  hours,  water  in  dram 
doses. 

Second  day,  increase  water  gradually  up 
to  I  ounce  every  two  hours. 

Third  day,  water,  i  ounce,  alternating 
with  albumin,  i  dram.  Gradually  increase 
quantities  of  each  until 

Eighth  day,  any  liquid,  2  ounces  every  two 
hours. 

Ninth  day,  any  liquid,  3  ounces  every  two 
hours. 

Tenth  day,  any  liquid,  4  ounces  every  two 
hours  (discontinue  rectal  feeding). 

Eleventh  day,  one  soft  boiled  egg  in  addi- 
tion to  any  liquid. 

Twelfth  day,  two  soft  boiled  eggs  in  addi- 
tion to  any  liquid. 

Thirteenth  day,  soft  diet. 

Fourteenth  day,  soft  diet. 

Fifteenth  day,  very  restricted  light  diet. 

Sixteenth  day,  restricted  light  diet. 

Seventeenth  day,  restricted  light  diet. 

Eighteenth  day,  any  digestible  solid  food. 

After  the  eighteenth  day  the  following 
diet  list  may  be  gradually  followed,  and 
should  be  continued  for  at  least  four  or  five 
months:  Soups;  any  light  soup.    Meats;  any 
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Plate  I.  Showing  traction  stitches  in  pylorus,  stomach,  and  duodenum.  Posterior  line  of  suture 
nearly  completed.  Finney  in  Kelly  and  Noble's  Gynecology,  Vol.  It.  Kindly  presented  by  W.  S. 
Saunders  Co. 


of  the  easily  digestible  meats,  as  brains, 
sweetbreads,  beef,  mutton,  lamb,  or  poultry 
(best  minced,  and  taken  either  broiled  or 
boiled) .  Fish ;  mainly  the  white  variety, 
mackerel,  rock  bass,  as  well  as  oysters  (boiled 
or  broiled).  Eggs;  in  any  form  except  fried. 
Vegetables;  best  taken  mashed  and  strained; 
the  easily  digestible  forms  as  asparagus, 
spiDach,  peas,  beans,  potatoes,  carrots.    Far- 


inaceous food;  any  of  the  cereals;  bread  to 
be  taken  stale.  Desserts;  any  of  the  light 
puddings.  Fruits;  mainly  stewed.  Fatty 
food;  cream,  butter  and  olive  oil.  Drinks; 
milk,  buttermilk,  cocoa,  carbonated  mineral 
waters  and  plain  water. 

The  following  must  be  avoided:  Rich 
soups,  fried  foods,  pork,  veal  stews,  hashes, 
corned    meat,    potted    meat,    twice    cooked 
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Plate  2.  Posterior  continuous  suture  placed  and  tied. 
Ends  left  long  as  retractors.  Anterior  row  of  mattress  su- 
tures  placed  but  not  tied.  Finney  in  Kelly  and  Noble's 
Gynecology,  Vol.  II.   Kindly  presented  by  W.  B.  Saunders  Co. 

meat,    liver,    kidney,   duck,   goose,   sausage,  ihuediate  besults 

crabs,  sardines,  lobster,  preser\'ed  fish,  smoked  ■"''"u  s^^^NSbd^ 

fish,  salted  fish,  salmon,  cauliflower,  celery,       Agt  facto^     itoory     bctury  itaau 


radishes,  cabbage,  cucumbers,  sweet  potatoes,  ^^' 

tomatoes,  beets,  com,  salads,  bananas,  mel-  40-50' . 

ons,  berries,  pineapple,  hot  bread,  or  cakes,  si'-fio 
nuts,  candies,  pies,  pastry,  preserves,  cheese,  ^° 

strong  tea,  strong  coffee,  alcoholic  stimulants,        Toul.. 


FINNEY  AND  FRIEDENWALD:   PYLOROPLASTY 


Plate  3.  Anterior  mattress  sutures  retracted.  Incision  completed  through  the  anterior  gastric 
and  duodenal  walls.  Finney  in  Kelly  and  Noble's  Gynecology,  Vol.  II.  Kindly  presented  by  W.  B. 
Saunders  Co. 


In  order  to  obtain  a  clear  view  as  to  the 
immediate  results  of  the  operation  we  have 
compared  the  gastric  secretion,  in  the  follow- 
ii^  four  cases  of  pyloric  stenosis  due  to  ulcer, 
before  the  operation,  with  that  obtained  one 
and  two  months  after  operation.  The  figures 
given  are  an  average  of  a  number  of  examina- 
tions.    The  total  acidity  is  first  noted,  then 


the  amount  of  free  hydrochloric  acid,  and 
finally  the  quantity  of  contents  recovered, 
which  in  a  measure  represents  the  motor 
activity  of  the  stomach.  It  is  evident  in  every 
case  that  the  total  quantity  of  acid  as  well  as 
the  percentage  of  free  hydrochloric  acid,  which 
may  be  exceedingly  high  before  operation,  is 
gradually  reduced  to  normal,  but  that  this  does 
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Plate  4.  Anterior  gastric  and  duodenal  walls  retracted,  showing  buttonhole  suture  of 
catgut  partly  placed  in  the  free  borders  of  the  posterior  walls.  Finney  in  Kelly  and  Noble's 
Gynecology,  Vol.  II.     Kindly  presented  by  W.  B.  Saunders  Co. 


not  occur  immediately  after  operation,  but 
requires  about  two  months  before  the  normal 
is  established,  after  which  it  continues  to 
remain  stationary.  Similarly  the  large  quan- 
tity of  contents  obtained  is  gradually  reduced 
to  normal  after  operation,  while  the  retention 
observed  at  first  entirely  vanishes.  It  is, 
therefore,  evident,  that  while  the  secretory 
and  motor  functions  of  the  stomach  are  at 
once  markedly  improved  after  pyloroplasty, 
these  functions  do  not  become  normal  imme- 
diately, but  several  months  must  elapse  before 
perfectly  normal  conditions  are  established. 


E.  V.  N.,  Operation  May  13, 1904. 


ToUl 

Ft« 

Acidity 

HCI 

Before  operation: 

April  2,1904..- 

36 

After  operation: 

June  24,  1904 

74 

63 

July  20,  1904. 

..      48 

42 

Sept.  s.  1904  . 

44 

38 

R.  .\r.,  Operation 

Dec.  16,  1 

1905. 

Before  operation: 

Nov,  lo,  1905- - 

76 

65 

After  operation: 

Jan.  21,1905.. 

62 

S8 

Feb.  24,1905.. 

S^ 

44 

April  »,  I9»S.- 

..      48 

36 
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riale   5.     Maltress  sutures  previously  placed  now   l[ed. 
Alternate  Lemberts   placed    between  the  niattresss  utures. 
,   Finney  in  Kelly  and  Noble's  Gynecology,  Vol.  II.     Kindly 
presented  by  W.  B.  Saunders  Co. 


C.  E.  R,.  Operation  May  2,  1907. 
Before  operation: 

April  15,  190; 96  8j          130CC. 

.^fter  operation: 

June  JO,  1907 91  76           88  cc. 

July  25,  1907. . . .  62  54           43  ec. 

Sept.   3,1907 so  36           48  cc. 

J.  B.,  Operation  Match  19,  1901. 
Before  operation: 

Mai.  12,  1901....  100  59         43SCC. 
After  operation: 

April  15,  190* 84  Si           8s  cc. 

May  28,  1902 64  48           40  cc.            o 

July  13,  1902. . . .  54  41           45  cc.            o 

Deaths  following  operation.  There  were 
five  deaths  following  immediately  upon  opera- 
tion, these  occurred  from  the  fifth  to  the 
fifteenth  day.  In  one  instance  death  was 
due  to  persistent  vomiting,  due  to  an  acute 
atrophy  of  the  liver  associated  with  the 
toxxmia  of  pregnancy,  in  a  second  and  third 


to  bronchopneumonia  in  very  debilitated 
subjects,  in  a  fourth  to  shod;,  associated 
with  diabetes  and  followed  by  coma,  and  in 
a  fifth  to  chronic  nephritis  and  ursmia. 

IMMEDIATE   RESULTS— DEATHS 

The  following  table  illustrates  the  number 
of  deaths  following  immediately  upon  opera- 
tion, with  cause  of  death: 


s« 

Agi   A 

t«0ptrjtio 

CiUMolDalh 

F 

■26 

■5 

Persistent  vomitii^  associated 
with  pregnancy. 

M 

60 

5 

Atr<^hy  of  liver. 

M 

50 

6 

M 

SB 

S 

Shock. 

M 

59 

5 

ChroDJc  nephritis  (uraniiii). 

The    results   of  pyloroplasty   during   the 
first  year  of  the  operation  are  satisfactory  on 
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the  whole.  Of  the  100  cases  operated  on, 
5  had  died  immediately  following  operation 
and  the  results  of  13  could  not  be  obtained; 
the  results  are  therefore  tabulated  only  in  82 
cases,  consisting  of  54  males  and  28  females; 
the  results  were  entirely  satisfactory  in  51 
males  and  26  females,  that  is  in  77  instances 
(93 . 9  per  cent),  and  unsatisfactory  in  3  males 
and  2  females,  that  is  in  5  instances  (6 .  i  per 
cent). 

TABLE  ILLUSTRATING  RESULTS  OP  OPERATION 


DURING  FIRST  YEAR 


Males 

Satis-  Unsatis- 

Age  factory  factory 

ao-30 4  O 

30-40 14  I 

40-50 18  I 

50-60 14  I 

60-70 I  O 

Total SI  3 


Females 
Satis-       Unsatis- 


factory 

4 
II 

7 
o 

4 
26 


factory 

I 
I 
O 

o 
o 


RESULTS  AFTER  FIRST  YEAR  OF 
REMAINING   78   CASES 

Of  the  total  of  loo  cases  the  final  results 
of  17  are  unknown,  while  5  died  soon  after 
operation,  leaving  78  cases.  Of  these,  the 
results  were  satisfactory  in  50  males  and  23 
females,  that  is  73  (93.6  per  cent),  and  un- 
satisfactory in  one  male  and  4  females,  that 
is  s  (6.4  per  cent). 

RESULTS   AFTER   FIRST   YEAR    OF 
REMAINING    78   CASES 

Males  Females 

Satis-  Unsatis-  Satis-         Unsatis- 

Age  factory  factory  factory         factory 

20-30 4  o  3  I 

30-40 14  o  10  2 

40-50 18  o  6  I 

50-^0 13  I  o  o 

60-70 I  o  4  o 

Total 50  I  23  4 

In  the  following  table  are  noted  the  number 
of  cases  that  have  beeA  observed  from  one  to 
twelve  years  after  operation,  together  with 
the  final  results.  The  average  of  the  satis- 
factory recoveries  is  shown  to  be  93.4  per 
cent.  If  we  deduct  from  this  number  5  per 
cent,  that  is  those  cases  already  referred  to 
in  which  death  occurred  immediately  upon 
operation,  the  percentage  of  favorable  results 
is  reduced  to  88 . 8  per  cent. 


As  an  additional  factor  in  determining  the 
satisfactory  results  in  addition  to  freedom 
from  digestive  disturbances,  gain  in  weight, 
and  general  well-being,  we  have  had  a  series 
of  X-ray  plates  made  in  five  cases,  all  of 
which  had  been  operated  on  over  one  year, 
and  the  stomach  was  found  to  be  functionating 
perfectly  normally  in  all,  emptying  itself  at 
a  normal  rate.  As  a  whole  the  final  results 
of  pyloroplasty  have,  therefore,  proven  satis- 
factory. 

END  RESULTS  IN  YEARS  AFTER  OPERATION 

OF  PYLOROPLASTY 


Years 
I 
2 

3 
4 

5 
6 

7 
8 

9 
10 

II 

12 


Total 

Number  of 

Cases 

4 

5 
12 

7 

5 
8 

6 

10 

8 

5 
4 
4 


Satis- 
factory 
Results 

4 

5 
II 

7 

5 
8 

6 

8 

8 

4 
4 
3 


Unsatis-     Percentage  of 
factory        Satisfactory 
Results        Recoveries 


O 
o 
I 
o 
o 
o 
o 
2 
o 
I 
o 
I 


100 
100 
91.6 
100 
100 
100 
100 

80 

100 

80 

100 

75 


Average  of  percentage  of  satisfactory  recoveries .  93 . 8 
Deaths 5 


Favorable  results 88 . 8 

From  our  observations  of  a  study  of  100 
cases  of  pyloroplasty,  we  believe  we  are 
justified  in  drawing  the  following  conclusions . 

1.  The  operation  has  its  greatest  indica- 
tion in  the  relief  of  pyloric  stenosis  due  to 
chronic  ulcers,  situated  at  or  near  the  pylorus, 
and  on  either  side  of  it,  or  resulting  from 
cicatricial  contraction  following  the  healing 
of  such  ulcers.  It  is  often  a  useful  procedure 
in  cases  of  haemorrhage  due  to  gastric  ulcers 
on  the  lesser  curvature,  or  to  duodenal  ulcers 
which  cannot  be  controlled  medically,  and 
which  threaten  the  life  of  the  patient,  as  well 
as  in  the  chronic  dyspepsias  due  to  ulcers 
which  have  not  been  relieved  by  medical 
treatment. 

2.  The  operation  has  certain  advantages 
over  gastro-enterostomy  and  but  few  of  its 
disadvantages. 

3.  Such  objections  as  are  urged  against  the 
operation,  e.g.,  its  inapplicability  in  the 
presence  of  adhesions  surrounding  the  pylorus, 
as  well  as  in  the  presence  of  active  and  bleed- 
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ing  ulcers,  and  also  because  of  the  fact  that 
the  new  opening  is  not  at  its  lowest  point, 
taking  advantage  of  gravity,  are  according  to 
our  experience  more  fanciful  than  real,  since 
the  operation  has  frequently  been  performed 
under  these  conditions  with  most  gratifying 
results.  The  interesting  experimental  work 
of  Cannon  and  Blake  and  others  supports  this 
contention. 

4.  The  only  contra-indications  to  the 
operation  are  inability  to  mobilize  the  duo- 
denum when  adhesions  are  too  dense,  and 
thickening  and  infiltration  about  the  pylorus 
due  to  hypertrophic  forms  of  ulceration. 
These  conditions,  however,  in  our  experience 
occur  but  rarely. 

5.  In  atony  or  gastroptosis  with  sUght 
motor  insufficiency  such  as  is  observed  in  the 
water- trap  stomach;  or  in  nervous  dyspepsia, 
i.e.,   in]  gastric  disturbances   not  dependent 


upon    organic    disease,     this    operation    is 
contra-indicated . 

6.  The  special  advantages  of  this  operative 
procedure  lie  in  its  affording  the  opportunity 
to  excise  all  ulcers  in  the  anterior  walls  of  the 
stomach  or  duodenum  after  direct  inspection 
of  the  part  affected;  also  the  appHcation  of 
treatment  to  ulcers  situated  in  the  posterior 
walls.  It  does  not  greatly  disturb  the  normal 
relation  between  the  stomach  and  intestines 
as  is  the  case  in  other  operations. 

7.  From  our  experience  with  the  operation, 
the  immediate  as  well  as  the  final  results  are 
most  encouraging.  While  in  some  instances 
partial  gastrectomy  or  gastro-enterostomy 
is  undoubtedly  the  operation  of  choice,  never- 
theless, on  account  of  its  simpUcity  and 
because  of  its  satisfactory  end  results,  we 
believe  that  pyloroplasty  will  continue  to  re- 
tain its  position  as  a  safe  and  useful  procedure. 


CLINICAL   SUGGESTIONS   BASED   UPON   A   STUDY   OF   PRIMARY, 

SECONDARY   (CARCINOMA?)    AND   TERTIARY   OR 

MIGRATORY   (CARCINOMA)   EPITHELIAL 

HYPERPLASIA  IN   THE   BREAST^ 

By  WM.  carpenter  MacCARTY,  M.  D.,  Rochester,  Minnesota 

Mayo  Clinic 


THE  writer's  reasons  for  making  the 
following  contribution  to  the  pathol- 
ogy and  therapeutics  of  the  breast 
may  be  briefly  stated. 
An  examination  of  the  literature  reveals 
that  there  are  at  least  147  different  terms 
which  are  utilized  to  express  pathological 
mammary  conditions.  These  are  confusing 
to  the  great  majority  of  practitioners,  sur- 
geons, teachers,  and  students.  Many  of  these 
terms  are  synonyms,  an  example  of  which 
may  be  seen  in  the  fact  that  there  are  twelve 
synonyms  for  the  condition  which  Billroth 
and  Koenig  described  as  **  mastitis  cystica 
chronica." 

The  classifications  which  have  been  and 
are  utilized  are  numerous  and  very  different. 
This  may  be  seen  also  in  the  fact  that  the 
best  authorities  disagree  upon  the  character 


of  such  conditions  as  **cystadenoma,''  **  ab- 
normal involution,'*  and  "senile  parenchy- 
matous hypertrophy."  These  may  be  found 
described  by  some  writers  as  benign  conditions 
and  by  others  as  malignant  conditions. 

The  clinical  uncertainty  which  exists  as  a 
result  of  the  confusion  of  terminology,  the 
multiplicity  of  classifications,  the  divergence 
of  operative  advice  from  the  general  pathol- 
ogist, and  the  lack  of  recognition  of  carci- 
noma as  a  part  of  an' epithelial  hyperplasia, 
have  occasionally  led  to  radical  amputations 
of  breasts  unnecessarily,  and  also  have 
allowed  tumors  which  were  clinically  benign 
to  remain  in  the  presence  of  a  possibility  of 
malignancy. 

The  fact  that  general  pathologists  have 
recognized  only  epithelial  hyperplasia  into 
the  stroma  as  carcinoma  has  led  to  advice  to 
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the  surgeon  which  has  often  proved  to  be 
disastrous. 

The  dogmatism  relative  to  the  r61e  which 
the  very  indefinite  "basement  membrane" 
has  played,  in  being  the  histological  arbitrary 
line  of  demarcation  between  benign  conditions 
and  malignant  conditions,  has  often  retarded 
surgical  radicalism  which  is,  with  our  present 
knowledge,  absolutely  necessary  in  the  treat- 
ment of  cancer. 

These  existing  conditions  have  stimulated 
a  series  of  investigations  of  the  pathology  of 
one  thousand  breasts.  It  has  been  thereby 
shown  that  there  are  three  definite  histologic 
pictures  which  form  a  logical  basis  upon 
which  operative  procedure  may  be  carried  out. 

The  mammary  acinus  (gland  unit)  (Figs. 
1,2,  and  3)  is  composed  of  one  row  of  colum- 
nar or  cuboidal  epitheUal  cells,  which  are  the 
functionating  or  secretory  cells. 

These  rest  upon  another  layer  of  cells  which 
are  almost  invisible  in  the  normal  breast,  but 
which  become  prominent  when  there  is  a 
chronic  inflammatory  reactive  process  pres- 
ent (Fig.  3).  These  correspond  to  the  so- 
called  '^stratiun  germinativum "  of  the  skin, 
and  are  the  cells  which  are  the  progenitors  of 
the  differentiated  or  secretory  cells.  They 
constitute  the  germinal  cells  of  the  epithelium 
of  the  breast.  In  the  presence  of  chronic 
inflammatory  reaction  in  the  mammary,  one 
or  more  of  three  histologic  pictures  (Figs. 
2,  3,  4j  5  and  6)  are  seen,  whether  the  condi- 
tion be  encapsulated  or  non-encapsulated. 

When  the  differentiated  cells  (inner  row) 
and  the  undifferentiated  cells  (outer  row) 
are  present,  the  histologic  picture  may  be 
spoken  of  as  primary  epithelial  hyperplasia 
(Figs.  2a  and  3).  When  the  differentiated 
cells  are  absent  and  there  remain  only  the 
hyperplastic  undifferentiated  cells  of  the 
outer  row,  the  condition  may  be  referred  to  as 
secondary  epithelial  hyperplasia  (Figs.  2b  and 
4).  When  the  line  of  demarcation  between 
the  hyperplastic  undifferentiated  cells  and 
the  stroma  is  indefinite  or  absent  and  the 
epithelial  cells  appear  in  the  periacinar 
stroma,  the  condition  may  be  spoken  of  as 
tertiary  or  migratory  epithelial  hyperplasia 
(Figs.  2C,  5,  and  6). 

Primary  epithelial  hyperplasia  represents 


the  usual  reaction  in  chronic  mastitis  and  is 
not  considered  to  be  malignant. 

Tertiary  hyperplasia  or  migratory  hyper- 
plasia is  the  histologic  picture  of  carcinoma. 

Secondary  hjrperplasia  is  found  described 
as  "cystadenoma,"  "  Schimmelbusch's  dis- 
ease,'' "Reclus'  disease,''  "senile  parenchy- 
matous hypertrophy,"  "  abnormal  involution," 
etc.  It  may  or  may  not  be  malignant,  it  is 
placed  in  a  benign  group  by  some  authorities 
and  in  a  maUgnant  group  by  others. 

The  cells  of  the  epitheliiun  in  this  condition 
are  often  indistinguishable  from  the  cells  in 
tertiary  hyperplasia,  a  characteristic  which 
arouses  a  suspicion  that  the  two  conditions 
are  intimately  related  if  not  a  part  of  the 
same  thing,  namely,  a  malignant  hyperplasia. 

Without  proof  relative  to  the  outcome  in 
such  a  condition,  one  may  state  that  secon- 
dary epithelial  hyperplasia  is  a  doubtful 
condition,  a  group  which  needs  special  atten- 
tion during  the  next  decade. 

The  practical  appUcation  of  a  knowledge  of 
the  three  apparent  histologic  stages  of  hyper- 
plasia may  readily  be  seen  in  the  fact  that  the 
life  history  of  the  most  common  pathologic 
conditions  in  the  breast  depends  upon  epithe- 
lial hyperplasia. 

Mammary  pathological  conditions  divide 
themselves  into  two  groups,  i.e.,  an  en- 
capsulated group  (Fig.  7)  and  a  non-encapsu- 
lated group  (Fig.  8). 

The  encapsulated  conditions  to  which 
special  attention  has  been  given  during  this 
investigation  are  the  fibro-epithelial  neo- 
plasmata,  such  as  simple  adenomata,  adeno- 
fibromata,  fibro-adenomata,  and  cysts,  in  all 
of  which  epithelial  hyperplasia  occasionally 
occurs  in  all  three  stages. 

Of  the  non-encapsulated  conditions  the 
most  common  is  chronic  mastitis,  in  which 
primary,  secondary,  and  tertiary  hyperplasia 
are  also  frequently  found  in  the  same  field 
of  the  microscope. 

With  the  possibility  of  these  conditions 
being  present  in  cases  in  which  the  classic 
clinical  signs  of  carcinoma  are  absent,  the 
surgeon  and  the  surgical  pathologist  must 
agree  upon  a  scientific  histological  standard 
before  any  definite  operative  procedure  will 
bring  about  scientific  knowledge  of  prognosis. 
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THE  MAIOKARY  GLAND. 


Gland  units 
(acini) 


Nipple 


Lacteal  duct* 


Fig.  I.  Diagram  of  the  mammary  gland. 


Primary  epithelial  hyperplasia  (not  carcinoma) • 


Secondary  epithelial  hyperplasia  (carcinoma  ?  )• 


Tertiary  or  migratory  hyperplasia  (carcinoma) 


Fig.  2.     Diagram  of  the  mammary  acinus  in,  a,  primary;  b,  secondary  (car- 
cinoma?) ;  and  c,  tertiary  or  migratory  (carcinoma)  epithelial  hyperplasia. 
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Fig.  3.     Primary  epithelial  hypeiplasia. 

At  present,  surgeons  have  no  very  definite 
method  or  standard  of  dealing  with  the  doubt- 
ful group.  Radical  operations  are  sometimes 
done  when  they  are  not  needed,  simply 
because  the  surgeon  gives  the  patient  the 
benefit  of  the  doubt.  The  writer  has  occa- 
sionally seen  carcinomata.  excised  for  benign 
tumors. 

It  seems  that  there  should  be  a  mean 
between  the  two  extreme  conditions,  and  this 
mean  should,  with  the  aid  of  a  knowledge  of 
the  stages  of  epithelial  hyperplasia,  serve  to 
scientifically   solve   the   following   problems: 

1.  The  percentage  of  cases  of  tertiary 
hyperplasia  with  or  without  glandular  in- 
volvement which  may  be  cured   after  an 


Fig.  4.     Secoadary  epithelial  hyperplasia  (caiciuoma?). 

arbitrary  period  of  ten  years  from  the  time 
of  radical  operation. 

2.  The  percentage  of  cases  of  secondary 
hyperplasia  which  will  remain  well  or  recur 
after  the  removal  of  the  mammary  gland 
itself  without  the  removal  of  the  glands,  mus- 
cles, and  large  amounts  of  skin. 

3.  The  percentage  of  cases  with  local 
chronic  mastitides  or  encapsulated  conditions 
which  return  later  with  secondary  or  tertiary 
hyperplasia  after  local  removal. 

The  question  for  the  surgeon  to  decide  is 
whether  or  not  he  is  willing  to  run  the  chance 
of  local  recurrence  after  wide  local  removal  of 
a  mahgnant  condition  followed  by  an  exten- 


Kig.  5.     Tertiary  epithelial  hyperplasia  (< 


Fig.  6.    Tertiary  epithelial  hyperplasia  (carcinoma). 
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Fig.  7.    Diagram  of  encapsulated  mammary  conditions. 


NON-SNCAPSULiSXD  TUMORS  OF  THE  BREAST. 
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Fig.  8.    Diagram  of  non-encapsulated  mammary  conditions. 


sive  operation  after  microscopic  examination, 
or  take  the  credit  of  doing  radical  operations 
unnecessarily  in  an  attempt  toward  conserv- 
atism. This,  with  our  present  knowledge, 
can  only  be  answered  by  conscience,  and  not 
by  scientific  data. 

The  plan  which  suggests  itself  to  the  writer, 
after  an  extensive  experience  with  the 
pathologic  conditions  to  be  dealt  with  and 
also  an  intimate  association  with  the  activities 
of  surgeons,  seems  to  be  based  upon  some 
known  factors  relative  to  the  histology  of 
epithelial  activities  and  the  fact  that  surgeons 
differ  regarding  the  extent  of  operations 
necessary  in  the  conditions  which  have  been 
described  above. 

1.  The  conditions  which  are  associated 
with  classical  clinical  signs  of  carcinoma 
should  be  treated  radically. 

2.  The  doubtful  cases  in  women  near  or 
over  35  years  of  age  should  have  the  entire 
mammary  gland  removed  for  immediate 
examination.    If  primary  or  secondary  hyper- 


plasia be  present,  nothing  more  should  be 
done;  if  tertiary  hyperplasia  be  present,  a 
radical  operation  should  be  performed. 

3.  In  doubtful  patients  near  or  under  35 
years  of  age,  a  wide  section  of  the  mammary 
gland  including  the  pathological  conditions 
should  be  removed  for  examination.  If 
primary  hyperplasia  be  present,  nothing  more 
should  be  done.  If  secondary  hyperplasia  be 
present,  the  rest  of  the  mammary  gland 
should  be  removed;  and  if  tertiary  hyper- 
plasia be  present,  the  radical  operation  should 
be  accomplished. 

This  plan  avoids  incision  of  tumors.  It 
removes  the  possibility  of  unnecessary  radical 
operations  and  their  physical  and  psychical 
embarrassment.  It  provides  for  a  scientific 
means  of  determining  more  accurately  the 
stage  at  which  cancer  may  be  cured  by  surgical 
operations  and  the  extent  of  the  operation 
which  is  necessary  to  effect  such  a  cure. 

In  the  experience  of  this  clinic  the  removal 
of  the  mammary  gland  preceding  an  immedi- 
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ate  radical  operation  has  not  been  associated 
with  earlier  recurrence  that  has  been  found 
after  a  primary  radical  operation. 

The  plan  is  herewith  presented  with  the 
realization  that  it  is  a  conservative  experiment 
which  is  based  on  scientific  facts.  It  is  based 
upon  actual  research  upon  each  specimen, 
and  is  free  from  the  incumbrances  of  exten- 
sive terminology  and  dogmatism  relative  to 


which  specimen  is  and  which  is  not  carcinoma. 

It  presents  a  means  of  actually  determining 
what  is  clinically  malignant. 

It  makes  the  surgeon  an  essential  factor  in 
the  study  of  the  biology  of  the  epithelial  cells 
and  their  relation  to  cancer.  It  will  save 
many  patients  from  unnecessary  mutilation 
and  wiU  give  radicalism  its  proper  place  in  the 
treatment  of  cancer  of  the  breast. 


END-RESULTS   IN   OPERATIONS   FOR   CANCER  OF   THE   BREAST^ 

By  E.  S.  JUDD,  M.  D.,  assisted  by  W.  E.  SISTRUNK,  M.  D.,  Rochester,  Minnesota 


THE  foUowing  is  a  review  of  the  results 
of  oj)erations  in  our  clinic  for  cancer 
of  the  breast  from  January  i,  1902,  to 
January  i,  1912.^  It  was  originally 
intended  to  report  all  the  cases  of  mammary 
cancer  that  had  been  operated  on  more  than 
three  years  earlier,  but  in  spite  of  the  fact 
that  we  have  endeavored  for  several  years, 
through  correspondence  and  personal  conunu- 
nication,  to  complete  our  post-operative 
records,  so  far  accurate  data  in  many  of  the 
earlier  cases  have  not  been  obtained.  It 
seems  best,  therefore,  to  make  this  report 
cx)ver  the  results  of  the  ten  consecutive  years 
up  to  two  years  ago,  of  which  we  have  fairly 
correct  knowledge,  hoping  to  be  able  to  com- 
plete the  data  on  the  earlier  cases  at  some 
future  time. 

Previously,  it  was  customary  to  allow  three 
years  to  elapse  before  making  claims  of  a  cure 
following  an  operation  for  cancer.  It  is 
undoubtedly  true  that  many  patients  who 
pass  through  the  first  three  years  without 
recurrences  do  remain  well,  but  it  is  also  true 
that  a  certain  percentage  of  them  have  re- 
currences and  metastases  at  a  period  much 
later  than  three  years.  In  view  of  this,  it  is 
difficult  to  say  how  much  time  should  elapse 
before  a  patient  operated  on  for  mammary 
cancer  may  be  said  to  be  cured. 

It  is  impossible  to  state  what  course  these 
cases  would  have  taken  had  they  not  been 

'Hiese  operations  were  peifonned  by  C.  H.  Mayo,  E.  H.  Beckman, 
E.  S.  Judd,  and  D.  C.  Balfour. 


operated  on,  but,  judging  from  the  histories 
of  similar  though  non-operated  cases,  it  is 
fair  to  assume  that  a  goodly  proportion  of 
those  operated  on  reasonably  early  have 
either  been  cured  or  at  least  have  had  an 
extension  of  life  and  a  comfortable  existence 
for  many  years.  "Cases  not  operated  on 
prove  fatal,  on  an  average,  in  20  to  28  months, 
the  extremes  varying  from  less  than  two 
months  to  more  than  20  years:"  Finney. 

The  cases  upon  which  our  study  is  based  are 
consecutive  cases,  and  none  have  been  omitted 
from  which  post-operative  data  were  ob- 
tained. Many  operations  were  known  at  the 
time  to  be  palliative,  and  were  performed 
because  of  ulceration  or  the  patient's  extreme 
suflFering.  Many  times  these  paUiative  opera- 
tions were  satisfactory,  bringing  rehef  and 
apparently  prolonging  life. 

The  principle  in  the  technique  of  all  the 
radical  operations  was  practically  the  same, 
and  consisted  in  the  removal  of  the  entire 
breast,  axillary  glands,  and  fascia,  including 
the  pectoralis  major  and  minor  muscles  in 
every  case.  These  structures  were  usually  all 
removed  in  one  piece.  In  the  evolution  of  the 
operation,  the  tendency  in  the  later  years 
has  been  to  remove  more  widely  the  subcu- 
taneous and  deep  fascia  in  all  directions.  In 
some  cases  it  has  been  necessary  to  skin-graft 
the  wound  in  order  to  close  it,  though  in  most 
of  our  cases  we  have  been  able  to  suture  the 
skin  flaps  directly.  In  many  of  the  cases  we 
employed  technique  as  suggested  by  Jackson 


1  Read  before  the  Southern  Surgical  and  Gynecological  Association,  Atlanta,  Georgia,  December  i6  to  x8,  igij. 


290 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


and  also  by  Rodman,  and  have  found  their 
methods  very  useful. 

It  has  not  been  our  practice  to  remove  the 
fascia  and  glands  from  above  the  clavicle. 
If  these  glands  are  palpable,  one  is  removed 
for  microscopic  examination,  to  determine 
the  nature  of  the  enlargement.  If  the  supra- 
clavicular glands  prove  to  be  involved,  it  has 
usually  been  our  experience  that  the  individ- 
ual lives  longer  and  more  comfortably  if 
not  operated  on.  In  some  cases,  however, 
especially  when  the  lesion  in  the  breast  is  in 
one  of  the  upper  quadrants,  and  especially  if 
there  be  attachment  to  the  skin,  we  believe 
that  it  is  advisable  to  continue  the  dissection 
of  the  fascia  and  glands  to  the  supraclavicular 
region.  In  most  cases  in  which  the  glands 
were  involved  the  individual  has  not  lived 
three  years.  In  one  of  such  cases,  however, 
the  glands  showed  definite  cancer,  and  the 
patient  is  now  living  (more  than  five  years) 
without  recurrence. 

The  diagnoses  in  all  these  cases  were 
made  from  both  macroscopic  and  microscopic 
evidence.  During  the  ten  years  from  January 
I,  1902,  to  January  i,  1912,  we  have  operated 
on  609  patients  with  cancer  of  the  breast; 
of  these  607  were  females  and  two  were  males. 
One  of  the  males  is  alive  without  recurrence 
three  years  following  the  operation.  The 
other  male  died  at  the  end  of  two  years  and 
eight  months,  from  recurrence. 

Of  the  609  cases,  we  have  been  able  to 
trace  and  have  fairly  accurate  knowledge  of 
514.  No  patients  in  this  series  died  in  the 
hospital,  though  three  died  within  one  month 
after  the  operation.  Patient  No.  A7541  died 
at  the  end  of  two  weeks,  when  the  woimd  was 
well  healed ;  the  autopsy  in  this  case  showed  a 
large  pulmonary  embolism  as  the  cause  of 
death.  Patient  No.  A46874  died  at  the  end 
of  the  fourth  week,  in  diabetic  coma.  The 
wound  had  healed  and  the  autopsy  showed  no 
carcinoma.  Patient  No.  A22134:  Wound  did 
not  heal,  patient  developed  septic  phlebitis, 
dying  at  the  end  of  fourth  week  from  sepsis. 

In  estimating  the  age  incidence  of  carcino- 
ma of  the  breast,  we  found  that  the  youngest 
patient  was  25  and  the  oldest  85  years  of  age. 
Estimating  the  number  of  cases  occurring  in 
each  decade,  we  find: 


Table  I 

20  to  30  years  of  age 13  patients 

30  to  40  years  of  age 147  patients 

40  to  50  years  of  age 228  patients 

50  to  60  years  of  age 147  patients 

60  to  70  years  of  age 88  patients 

70  to  80  years  of  age 27  patients 

80  to  90  years  of  age i  patient 

In  one  patient  26  years  of  age,  a  tumor  in 
the  lower  inner  quadrant  of  the  right  breast 
was  supposed  to  be  benign,  but  at  the  time  of 
removal  it  proved  to  be  cancer.  The  wound 
was  packed  with  gauze  saturated  with  Har- 
rington's solution,  and  two  days  later  a 
radical  operation  was  performed.  This  pa- 
tient is  alive  and  without  recurrence  seven 
years  and  nine  months  after  the  operation. 

One  patient,  25  years  of  age,  whose  timior 
was  diagnosed  as  malignant  intracystic  papil- 
loma, at  the  time  of  the  operation  was  nursing 
a  9-month-old  baby.  She  is  alive  without 
recurrence  more  than  six  years  later. 

One  patient,  28  years  of  age,  with  car- 
cinoma of  the  left  breast  and  concerning  whom 
the  prognosis  at  the  time  of  operation  was 
considered  good,  except  for  her  age,  is  well 
now  after  three  years  and  three  months. 

One  patient,  26  years  of  age,  diagnosed  as 
early  cancer  of  left  breast,  is  aUve  with 
questionable  local  recurrence  two  years  and 
nine  months  after  operation. 

One  patient,  28  years  of  age,  with  cancer  of 
the  right  breast  and  axillary  glands,  recurring 
after  a  partial  removal  of  the  breast  else- 
where one  year  before,  is  alive  without  recur- 
rence two  years  and  nine  months  after 
operation. 

These  cases  are  mentioned  especially  to 
show  that  mammary  cancer  in  a  young  person 
is  not  necessarily  hopeless,  and  that  a  good 
percentage  of  the  cases  coming  for  treatment 
early  may  be  relieved  for  a  long  time,  and  that 
even  in  recurring  cases  a  fair  result  may  some- 
times be  obtained. 

As  will  be  seen  from  the  table,  many  of  our 
cases  have  occurred  in  the  so-called  cancer 
age  —  40  to  50  years  —  and  by  far  the 
greatest  proportion  between  30  and  60  years. 
Nearly  all  the  younger  patients  who  re- 
mained well  have  been  those  who  came  for 
treatment  early,  before  there  was  any  evi- 
dence of  extension  to  the  lymphatics. 
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Table  U 
Percentage  of  deaths  according  to  ages 
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In  Table  11  may  be  seen  the  percentage  of 
cases  for  each  decade  who  have  died  within  the 
first  year  after  operation.  We  cannot  explain 
why  the  younger  patients  have  apparently  done 
better  than  the  older  ones,  except  that  the 
great  majority  of  them  came  for  treatment 
early. 

Table  III 

Results  in  patients  operated  on  over  periods  of  three 

years 
510  patients  operated  on  more  than  three  years. 
427  patients  have  been  traced. 
234  patients  have  died. 
191  patients  are  living. 
44.7  per  cent  of  patients  have  lived  more  than 

three  years. 
27  of  these  patients  have  recurrence    at    the 

present  time, 
ig  patients  died  from  other  causes. 

Of  the.  514  patients  whom  we  have  been  able 
to  trace,  266,  or  51.7  per  cent,  are  known  to 
be  dead.  Twenty-one  of  these  died  from  other 
causes,  without  clinical  signs  of  recurrence. 
On  several  of  these  patients  autopsies  were 
performed  and  no  recurrence  was  found. 
Subtracting  these  from  the  number  who  have 
died  from  cancer  leaves  47.6  per  cent  of  deaths 
from  cancer  for  the  entire  series.  Of  the  514 
patients,  248  are  known  to  be  alive  from  two 
years  to  eleven  years  and  four  months.  Thirty- 
seven  of  those  living  are  known  to  have  recur- 
rences. 

In  1902,  24  patients  were  operated  on.  Of 
those  operated  upon  more  than  11  years,  we 
have  traced  19:  15  have  died  from  various 
causes  and  4  are  alive  and  have  no  recurrences. 
Thus,  21  per  cent  of  this  series  are  now  alive, 
after  more  than  eleven  years,  and  without 
recurrence.     In  each  of  these  patients  the 


carcinoma  was  in  the  left  breast.  The  axillary 
glands  were  enlarged  in  two  of  them.  One 
of  this  series  who  died  had  had  a  fairly  radical 
operation  elsewhere  twelve  years  before.  She 
came  to  us  with  recurrence  in  the  skin  and 
axilla.  This  was  removed  and  she  lived  two 
years  and  two  months  following  this  operation. 
One  of  these  early  patients  lived  six  years 
and  nine  months  after  the  operation,  and 
died  of  arteriosclerosis,  without  evidence  of  re- 
currence. One  other  lived  six  years  without 
local  recurrence,  and  died  of  metastases  in 
the  liver. 

Twenty-six  patients  were  operated  on  in 
1903.  Of  this  group  we  have  been  able  to 
trace  21,  and  43  per  cent  are  alive  without 
recurrence.  All  of  these  patients  have 
lived  more  than  ten  years.  Two  in  this  series 
had  been  operated  on  for  malignant  disease 
in  other  organs.  One  patient  had  had  a 
hysterectomy  for  carcinoma  of  the  uterus  two 
years  before,  and  one  other  had  been  operated 
on  three  months  before  for  maUgnant  papillary 
ovarian  cysts. 

Patients  living  more  than  ten  years.  Of  the 
patients  operated  on  during  the  years  1902 
and  1903  we  have  been  able  to  trace  40;  of 
these,  27  are  known  to  be  dead  from  various 
causes,  which  leaves  a  j)ercentage  of  32.5 
per  cent  alive  without  recurrence  more  than 
ten  years.  Three  of  the  patients  who  died 
lived  more  than  six  years,  and  died  from  other 
causes. 

Patients  living  more  than  five  years.  Of  the 
321  patients  operated  on  more  than  five  years, 
266  have  been  traced.  Of  these  148  are  known 
to  be  dead  and  106  are  living,  thus  giving  a  per- 
centage of  39.8  living  more  than  five  years. 
Six  of  these  patients  have  recurrence  at  the 
present  time.  Fourteen  included  in  these 
deaths  have  died  from  other  causes. 

Patients  living  more  than  three  years.  Of  the 
510  patients  who  have  been  operated  on  more 
than  three  years,  427  have  been  traced ;  234  are 
dead  and  191  are  living,  leaving  a  percentage 
of  44.7  of  patients  living  more  than  three 
years.  Of  tiiese,  27  have  recurrences  at  the 
present  time;  19  are  known  to  have  died  from 
other  causes. 

Late  recurrences.  We  have  also  in  this 
series  several  who  have  died  from  carcinoma 
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after  being  free  from  it  for  a  number  of  years. 
In  one  instance  the  patient  died  nine  years 
and  one  month  after  the  operation  from 
general  carcinosis.  One  had  metastases  in 
the  lungs  five  years  and  eleven  months  after 
operation.  One  had  internal  metastases  in 
the  liver  six  years  and  four  months;  another 
had  metastases  without  any  local  recurrence, 
and  died  six  years  and  five  months  after  opera- 
tion. In  one  instance  we  operated  for  recur- 
rence twelve  years  after  the  primary  opera- 
tion, the  patient  remaining  well  nearly  three 
years  after  the  secondary  operation. 

We  have  known  for  some  time  that  late 
recurrences  occur  following  operations  for  car- 
cinoma of  the  breast,  but  we  have  been  rather 
surprised  to  find  so  many  patients  with  late 
recurrence.  In  reviewing  the  literature  on 
this  subject,  we  have  found  one  case  reported 
by  Matas  with  recurrence  nearly  25  years 
after  the  first  operation;  and  another  reported 
by  Ransohoff  in  which  there  was  recur- 
rence nearly  20  years  after  the  primary  opera- 
tion. 

Our  statistics  do  not  bear  out  the  supposi- 
tion that  excision  of  the  tumor  or  a  part  of  the 
breast,  followed  by  a  radical  operation  within 
a  few  days  or  weeks,  means  always  a  bad 
prognosis.  For  example,  in  one  of  our  cases 
the  breast  was  removed  for  supposed  mastitis. 
This  was  found  on  examination  in  the  labora- 
tory to  be  carcinoma.  It  is  our  custom  in 
such  cases  to  arrange  for  an  immediate  radical 
operation  in  all  instances  if  it  is  found  to  be 
necessary.  In  this  particular  instance,  how- 
ever, the  radical  operation  was  not  performed 
until  seventeen  days  after  the  incomplete 
operation.  This  patient  is  now  living  wiUiout 
signs  of  recurrence  seven  years  and  nine 
months  after  the  operation.  In  another  case, 
a  specimen  had  been  removed  one  week  before 
the  patient  came  to  our  clinic,  and  at  opera- 
tion definite  carcinoma  of  the  breast  was 
demonstrated.  This  patient  at  the  present  time 
is  alive  and  free  from  recurrence,  six  years  and 
two  months  after  the  operation.  In  one  other 
case  which  is  still  more  striking,  the  patient's 
breast  was  removed  elsewhere  four  years 
before.  Some  weeks  after  this  operation  she 
developed  nodules  in  the  axilla.  These  were 
treated   by   X-ray   over   a   period   of   some 


months.  We  removed  the  recurrent  masses, 
and  she  has  been  living  now  six  and  a  half 
years  without  further  evidence  of  cancer. 

On  the  other  hand,  we  have  had  five  cases 
in  this  series  in  which  specimens  had  been 
removed  elsewhere  from  three  weeks  to  one 
year  before  our  radical  operation,  and  all 
these  patients  died,  from  two  months  to  two 
and  one-half  years  later. 

We  have  had  several  patients  in  whom  both 
breasts  were  involved.  If  both  were  involved 
at  the  same  time,  the  prognosis  as  a  rule  was 
bad.  If  one  had  been  removed  and  there  was 
recurrence  later  in  the  other  breast,  the  prog- 
nosis was  often  quite  favorable.  In  1905  we 
operated  on  a  patient  whose  opposite  breast 
had  been  removed  in  1899.  She  lived  four 
years  eight  months  after  the  second  operation. 

In  1906  we  operated  on  two  patients  in 
whom  there  was  a  very  small  lesion  in  the 
breast,  and  no  glandular  involvement  could 
be  found.  Macroscopically  and  micro- 
scopically the  diagnosis  was  early  carcinoma, 
and  we  believed  both  were  favorable  cases. 
Both  of  these  patients  had  early  metastases, 
and  one  died  within  two  years.  These  two 
patients  seem  to  illustrate  a  certain  group 
who  in  all  probability,  at  the  time  of  operation, 
have  internal  metastases  or  extension  to  the 
mediastinal  glands  without  evidences  of  such 
extension.  We  have  seen  several  hopeless 
cases  because  of  metastases  to  the  liver,  spine, 
or  bones,  and  yet  in  which  the  primary  focus 
was  small  and  free,  and  no  enlarged  glands 
could  be  felt. 

We  have  also  observed  two  such  patients 
with  pathological  fractures  of  the  femur.  In 
both  of  these  the  fractures  occurred  five  years 
after  the  operation.  Metastasis  to  the  bones 
has  not  been  common,  though  many  of  the 
replies  to  our  inquiries  would  indicate  in- 
volvement of  the  vertebrae.  Involvement  of 
bone  is  usually  late. 

We  have  considered  oedema  in  the  tissues 
as  a  contra-indication  to  operating,  because  we 
believed  that  the  lymphatics  were  all  blocked 
by  the  extension  of  the  cancer.  One  of  these 
patients,  in  whom  the  prognosis  was  bad 
because  of  oedema  and  who  was  operated  on 
as  a  palliative  measure,  is  yet  alive  without 
recurrence  five  years  and  three  months  later. 
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Cancer  in  the  lactating  breast  has  been  most 
unfavorable.  Of  the  three  patients  oper< 
ated  on,  two  have  died  within  the  first  year; 
in  the  one  exception,  the  growth  was  an 
intra-cystic  papilloma. 

Table  IV 

Results  in  pcUients  operated  on  over  periods  of  five 

years 

321  patients  operated  on  more  than  five  years. 
266  patients  have  been  traced. 
148  patients  have  died. 
106  patients  are  living. 
39.8  per  cent  of  patients  have  lived  more  than 

five  years. 
6  of  these  patients  have  recurrence  at  present 

time. 
14  of  these  patients  died  from  other  causes. 

Table  V 

Restdts  in  patients  operated  on  over  periods  of  ten 

years 

50  patients  operated  on  more  than  ten  years. 
40  patients  have  been  traced. 
27  patients  have  died. 
13  patients  are  living. 

32.5  per  cent  of  patients  have  lived  more  than  ten 
years. 

None  of  these  patients  have  recurrence  at  the 

present  time. 

3  patients  died  from  other- causes. 
All  of  these  three  patients  lived  more  than  six  years. 

Table  VI 
Number  of  cases  and  percentages  for  each  year 
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8 
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95 

83 

34 

35 

13 
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97 

86 

30 

46 

10 

53.5% 
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Functional  result.  Special  inquiry  has  been 
made  regarding  the  ability  to  use  the  arm  and 
shoulder  following  these  operations,  and  a 
very  large  percentage  of  the  patients  have 
reported  that  their  arms  are  all  right  or 
practically  as  good  as  ever.  We  have  noticed 
that  when  it  is  necessary  to  destroy  one  of  the 
motor  nerves  the  function  is  much  more  apt 


to  be  impaired.  Pain  in  the  arm  is  usually 
complained  of  shortly  after  operation,  but 
in  most  of  our  cases  this  entirely  disap- 
pears within  two  weeks.  We  have  made 
special  inquiry  regarding  oedema  in  the  arm. 
Occasionally  the  swelling  and  oedema  has 
been  marked.  Counting  the  patients  with 
the  oedema  and  those  who  say  they  have 
some  swelling  of  the  arm  at  times,  the  entire 
group  is  not  over  5  per  cent.  The  oedema,  as 
we  have  seen  it,  occurs  in  two  ways:  first, 
as  primary  oedema  immediately  following  the 
operation.  This  is  quite  common,  and  we 
beUeve  it  is  due  to  a  thorough  removal  of  the 
lymphatics;  it  persists  until  collateral  circula- 
tion in  the  lymphatics  has  been  estabUshed. 
This  is  usually  a  matter  of  two  or  three  weeks, 
and  can  be  reUeved  by  early  exercise  and 
massage.  Second,  are  those  patients  in  whom 
the  oedema  comes  on  late,  several  months  or 
years  after  the  operation.  Here  it  is  due  to  a 
recurrence  of  the  carcinoma  in  the  remaining 
lymphatics,  which  have  been  draining  the 
arm,  and  of  course  is  permanent.  In  four 
patients  we  have  removed  the  entire  a^dllary 
vein  down  to  the  cephahc  vein,  taking  care 
that  the  latter  was  not  injured.  The  resulting 
oedema  was  but  slight  and  temporary.  Even 
with  the  removal  of  the  j)ectoral  muscles, 
intercostals,  part  of  the  latissimus  dorsi  and 
serratus  magnus,  and  all  of  the  axillary  fascia 
and  lymphatics,  in  many  of  these  cases  the 
function  of  the  arm  and  shoulder  has  been 
impaired  very  Uttle. 

CONCLUSIONS 

1.  Results  in  operations  for  cancer  of  the 
breast  are  as  good  as  if  not  better  than  results 
in  operations  for  cancer  elsewhere. 

2.  The  prognosis  in  younger  people  who 
received  the  benefit  of  an  early  operation  was 
better  than  we  had  expected. 

3.  The  prognosis  is  variable  in  a  certain 
per  cent.  An  extensive  external  involvement 
may  give  a  fair  prognosis,  while  a  slight  ex- 
ternal lesion  may  terminate  early  from  in- 
ternal metastasis. 

4.  That  metastasis  may  occur  many  years 
after  the  operation,  though  in  the  great 
majority  of  instances  it  will  appear  in  the 
first  few  years,  if  at  all.     The  difference 
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between  the  percentage  of  patients  living 
more  than  three  to  five  and  ten  years  is  not  as 
great  as  might  be  expected;  but  this  is  because 
most  patients  who  die  of  the  disease  die  within 
the  first  three,  or  at  least  the  first  five  years. 
Living  five  years  without  recurrence  is  an  in- 
dication of  but  slight  trouble  in  the  future. 
5.  Comparing  these  resxdts  with  those  of 
former  years,  we  feel  that  the  results  are 
improving,  and  that  the  improvement  seems 


due  to  the  fact  that  patients  are  coming  earlier 
rather  than  to  any  improvement  or  change  in 
the  technique. 
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GASTRIC  ELEMORRHAGE^ 

By  JOHN  B.  DEAVER,  M.  D.,  Philadelphia 


GASTRIC  haemorrhage  or  the  copious 
effusion  of  blood  into  the  stomach 
is,  as  a  rule,  followed  by  haematemesis, 
and  results  from  a  number  of  dis- 
turbing factors  in  the  mechanism  of  the  upper 
abdonunal  circulation.  In  the  minority  of 
cases  the  blood  is  not  at  once  ejected,  but 
is  passed  subsequently  by  the  bowel  in  the 
form  of  tarry  stools.  Cases  of  gastric  haemor- 
rhage fall  into  two  groups,  the  surgical  and 
the  non-surgical  or  medical.  It  is  as  great  a 
mistake  to  operate  on  non-surgical  cases 
as  it  is  to  withhold  operation  in  surgical 
bleeding.  The  exploratory  operation,  there- 
fore, is  not  available  for  diagnosis,  and  suc- 
cessful treatment  demands  a  high  degree 
of  diagnostic  skill  in  deciding  for  or  against 
operation. 

It  is  well  to  bear  in  mind  that  blood  which 
is  vomited  does  not  always  mean  gastric 
haemorrhage.  The  older  clinicians  called 
forcible  attention  to  haematemesis  as  a 
symptom  of  haemorrhage  from  the  pharynx 
or  respiratory  tract,  the  blood  being  swallowed 
and  later  vomited.  I  have  seen  profuse 
haematemesis  in  hemorrhagic  inflammation 
of  the  biliary  tract,  the  blood  having  reached 
the  duodenum  through  the  common  duct 
and  then  regurgitated  into  the  stomach. 
The  primary  cause  in  this  case  was  acute 
streptococcic  cholecystitis.  One  case  of  car- 
cinoma of  the  jejunum  was  characterized  by 
profuse  haematemesis.    Profuse  haemorrhage 

^  Read  before  the  Clinical  CongreM  of  Suigeons 


from  a  duodenal  ulcer  not  infrequently  is 
carried  backward  into  the  stomach,  and  after 
a  gastro-enterostomy  a  marginal  or  jejunal 
ulcer  may  bleed  into  the  stomach.  The 
examination  of  all  the  rare  causes  of  haema- 
temesis would  serve  here  no  useful  purpose. 
Most  often,  true  gastric  haemorrhage  is  due 
to  ulceration  of  the  stomach.  The  ulceration 
may  be  due  to  malignant  disease  or  to  a 
benign  process.  It  may  be  acute  or  chronic, 
superficial  or  deep,  large  and  extensive  or 
microscopically  smaill. 

Profuse  and  even  fatal  haematemesis  with- 
out demonstrable  ulceration  of  the  stomach 
has  been  observed  in  a  considerable  number 
of  cases,  both  at  autopsy  and  at  operation. 
Dieulafoy  has  described  a  variety  of  haemor- 
rhage due  to  the  formation  of  minute  mucous 
erosions,  single  or  multiple.  Such  erosions 
have  been  observed  as  linear  or  stellate 
fissures  in  the  act  of  bleeding  during  opera- 
tion. Paterson  reports  a  case  in  which  no 
visible  erosions  were  present,  but  a  raised 
vividly  red  patch  of  mucosa  the  size  of  a 
half-crown  was  seen  to  be  oozing  blood.  I 
have  observed  a  case  by  gastrotomy  in  which 
the  whole  mucosa  was  intensely  red  and  thick 
and  bled  at  the  slightest  touch.  Such  a 
condition  I  am  inclined  to  consider  as  a 
haemorrhagic  gastritis,  and  it  is  probable  that 
it  is  the  result  of  an  intense  acute  infection 
of  the  mucosa,  though  it  may  be  due  solely 
to  an  unknown  toxic  cause.    Of  459  of  our 
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cases  of  upper  abdominal  disease,  haematem- 
esis  occurred  in  only  25  per  cent,  and  20 
per  cent  of  these  cases  were  either  simple 
ulcer  or  cancer  of  the  stomach. 

Vicarious  menstruation  as  a  cause  of 
hsmatemesis  is  an  absxirdity  of  the  medical 
imagination,  more  fertile  in  hyi)othesis  than 
wise  in  the  knowledge  of  living  pathology. 

A  knowledge  of  the  hemorrhagic  possibili- 
ties of  active  congestion  of  the  gastric  mucosa 
cannot  be  learned  at  the  mortuary  slab,  but 
only  by  witnessing  its  bleeding  surface  in  the 
living. 

The  touch  of  the  surgeon  during  life,  as 
Mayo  has  so  well  said,  has  revealed  that  which 
post-mortem  pathology  has  overlooked.  Pro- 
foimd  knowledge  of  the  pathological  anatomy 
of  the  conditions  giving  rise  to  gastric  haemor- 
rhage is  only  gained  by  autopsy  in  vivo, 
which  knowledge  is  as  essential  to  Uie  making 
of  a  diagnostician  as  it  is  to  go  into  the  water 
to  learn  to  swim.  Internists  will  never  be 
alive  to  the  possibility  of  ulcerative  pathology 
until  they  have  been  made  familiar  with  an 
eye  demonstration  in  the  living  subject. 

Excepting  extrinsic  poisons,  I  believe  this 
violent  congestion  of  the  gastric  vessels  is 
primarily  dependent  upon  an  intra-abdominal 
or  more  rarely  a  remote  focus  of  infection.  I 
believe,  further,  that  the  atrium  of  infection 
in  these  cases  is  most  conmionly  the  appendix, 
the  gall-bladder,  the  fallopian  tube,  and  more 
rarely  some  other  storehouse  of  bacterial 
growth.  This  variety  of  acute  massive 
haemorrhage  from  the  gastric  mucosa  without 
evident  ulcer  occurs  most  often  in  young 
females.  Exceptionally  it  has  been  noted 
in  males  and  at  the  older  ages.  It  is  dis- 
tinguished chiefly  by  the  age  and  sex  inci- 
dence, by  the  suddenness  of  onset  and  freedom 
of  the  haemorrhage,  by  the  usual  absence  of 
previous  ulcer  symptoms,  and  by  spontaneous 
recovery  in  the  majority  of  instances.  Man- 
sell  MouUin,  in  1907,  stated  that  he  had  ob- 
served 153  cases  of  haematemesis  due  to 
supp)osed  gastric  ulcer  occurring  in  females 
under  30  years  of  age,  with  only  one  death. 
He  beheved  his  experience  was  exceptional 
in  respect  to  mortality,  but  Bramwell,  in 
almost  as  large  a  series  of  cases  belonging 
chiefly  to  this  group,  experienced  a  mortality 


under  medical  treatment  of  only  3  per  cent. 
Hale  White  has  rep)orted  29  cases  of  haema- 
temesis in  which  post-mortem  examination 
revealed  no  gastric  lesions,  and  suggested 
for  the  condition  the  name  gastrostaxis. 
Dawson  contributed  two  cases,  and  preferred 
the  term  haemorrhagic  gastralgia.  While 
I  have  never  operated  upon  this  condition 
during  acute  bleeding,  it  has  fallen  to  my 
lot  to  explore  the  stomach  in  a  munber  of 
cases  in  which  a  history  of  haematemesis  and 
some  sort  of  indigestion  had  indicated  the 
probability  of  ulcer,  without  being  able  to 
demonstrate  any  lesion,  past  or  present. 
Even  allowing  for  the  well-known  difficulty 
of  demonstrating  erosions  or  fissures  by 
operation  or  autopsy,  I  believe  it  is  clear  that 
there  is  a  haemorrhagic  disease  of  the  stomach 
which  is  not  any  form  of  gross  ulcer  and  prob- 
ably is  not  closely  related  to  it.  Bramwell 
gives  a  suggestive  case  of  haematemesis  in 
which  the  imderlying  condition  of  vegetative 
endocarditis  gave  little  indication  of  its 
presence  during  Hfe.  It  appears  to  be  clear 
also  that  the  toxic  or  infective  influences 
which  cause  this  variety  of  haematemesis 
are  not  materially  improved  by  operation 
upon  the  stomach.  In  ten  cases  of  acute 
haemorrhage  in  which  no  lesion  was  demon- 
strated at  operation,  there  was  one  operative 
death  and  two  cases  of  recurrence  of  bleeding. 
We  must,  therefore,  yield  to  the  results  of 
experience  and  eKminate  this  group  from 
operative  endeavor. 

The  condition  of  mucous  erosions  de- 
scribed by  Dieulafoy  has  been  established 
as  a  true  pathological  condition  by  the  actual 
observation  of  such  erosions  in  the  form  of 
linear  or  stellate  fissures  in  the  act  of  bleeding 
during  operation.  Whether  this  condition 
stands  most  closely  in  relation  to  haemorrhagic 
gastritis  or  to  acute  peptic  ulcer,  it  is  not  yet 
possible  to  determine.  CUnical  evidence 
does  not  suffice,  and  living  pathology  has 
not  yet  dispelled  the  mystery.  Such  erosions 
may  bleed  furiously,  even  to  the  point  of 
exsanguination  and  death.  In  the  past  ten 
years  I  have  found  in  the  literature  six  such 
patients  treated  by  gastrotomy  and  ligature 
of  bleeding  points  of  the  mucosa.  In  one 
case  a  gastrojejunostomy  was  added.    There 
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were  no  deaths;  but  the  number  of  cases  is 
small,  and  it  is  hard  to  resist  a  feeling  that 
in  view  of  the  diffuse  nature  of  the  disease 
the  recoveries  that  followed  such  simple 
measures  cannot  justly  be  given  too  large  a 
measure  of  credit.  It  is  highly  probable, 
moreover,  that  at  least  a  percentage  of  cases 
regarded  as  gastrostaxis  belong  in  this  group. 
I  have  operated  upon  six  cases  in  this  group 
without  mortality.  The  operations  were 
gastrotomy  for  exploration,  gastrojejunos- 
tomy, and  plication  of  the  duodenum  for 
relief.  The  immediate  results  were  excellent, 
but  I  have  not  been  able  to  foUow  all  of  the 
cases.  My  belief  in  the  necessity  of  the 
operation  in  this  class  of  cases  has  been 
considerably  imdermined  by  the  good  re- 
sults of  medical  treatment.  I  do  not  believe 
that  gastrojejunostomy  should  be  performed 
in  the  absence  of  gross  gastric  lesions. 

Haemorrhage,  more  or  less  acute,  may  result 
from  the  formation  of  the  typical  acute 
peptic  ulcer,  the  vessels  beneath  the  muscu- 
laris  mucosa  being  opened  by  the  ulcerating 
process.  Such  haemorrhage  is  rarely  fatal, 
the  vessels  opened  being  small  and  their  walls 
still  soft  and  normal,  permitting  retraction 
and  contraction  with  the  formation  of  an 
occluding  clot  as  the  blood  pressure  is  re- 
duced by  haemorrhage.  In  many  cases  acute 
ulcer  announces  its  presence  by  bleeding, 
and  if  appropriate  measures  are  taken  the 
haemorrhage  is  rarely  dangerous  and  seldom 
repeated. 

In  chronic  ulcer,  as  pointed  out  by  Fen- 
wick,  the  vessels  eroded  may  be  larger,  and 
as  a  result  of  the  sclerosing  inflammatory 
process  which  has  preceded  the  actual  erosion, 
the  vessel  wall  is  rigid  and  incapable  of  con- 
traction. Haemorrhage  from  this  source, 
therefore,  is  apt  to  be  free,  and  if  stopped 
temporarily  by  the  fall  of  blood  pressure  and 
clot  formation,  it  is  prone  to  recur  from  diges- 
tion of  the  clot  and  advancing  erosion. 

While  it  is  true  that  sudden  massive  haemor- 
rhage does  occur  in  chronic  gastric  and  duo- 
denal ulcer,  it  is  also  true  that  it  is  not  a 
characteristic  of  ulcer  to  bleed  profusely. 
Occult  blood  or  small  recurring  haemorrhages 
are  far  more  characteristic  of  ulcer,  and  it  is 
therefore  incumbent  upon  the  diagnostician, 


in  the  presence  of  diffuse  haematemesis,  to 
adduce  considerable  evidence  in  the  way  of 
history  or  examination  before  concluding  that 
ulcer  is  present. 

Sudden  profuse  haemorrhage  is  more  charac- 
teristic of  ruptured  varix  than  of  gastric 
ulcer.  Varicose  veins  about  the  cardia  have 
long  been  known  as  a  condition  associated 
with  cirrhosis  of  the  liver,  and  are  likely  to 
cause  death  by  sudden  rupture.  This  con- 
dition is  met  with  chiefly  in  males  who  are 
or  have  been  addicted  to  the  habitual  or 
excessive  use  of  alcoholics.  Indigestion  is 
a  common  complaint  in  cirrhosis,  but  it  is 
rarely  of  the  ulcer  type.  The  distinguishing 
feature  of  this  hepatic  indigestion  is  a  feeling 
of  fullness  in  the  upper  abdomen,  a  feeling 
of  constriction,  which  is  constant  but  much 
increased  after  the  ingestion  of  meat.  This 
is  not  associated  with  pain  simulating  ulcer, 
with  any  evidence  of  gastric  fermentation, 
with  eructations  of  gas,  or  with  any  suggestion 
of  alteration  in  the  motility  of  the  stomach. 
This  is  simply  the  subjective  impression  of  an 
overdistended  portal  circulation  analogous 
to  the  gastric  discomfort  of  non-compensated 
lesions  of  the  mitral  valve.  On  the  insistence 
of  three  medical  colleagues,  I  recently  oper- 
ated upon  a  middle-aged  man  whose  recital 
of  this  symptom,  rather  than  the  associated 
haematemesis,  led  me  to  disagree  with  their 
diagnosis  of  duodenal  ulcer.  This  patient's 
history  lacked  the  pain  typical  of  ulceration; 
indeed,  there  were  few  symptoms,  except 
several  attacks  of  haematemesis  and  the 
peculiar  hepatic  indigestion  to  which  I  have 
referred.  Operation  showed  a  cirrhotic 
liver  —  not  ulcer.  Ten  days  after  the  opera- 
tion the  patient  succumbed  to  a  fatal  haema- 
temesis. Autopsy  revealed  a  perforated 
varicose  ulcer  of  the  lower  end  of  the  oesopha- 
gus. Cases  are  occasionally  met  with  in 
which  none  of  the  usual  etiologic  factors  of 
cirrhosis  exist,  and  the  signs  may  be  no  less 
obscure.  Taylor  has  reported  such  a  case, 
in  which  gastro-enterostomy  was  done  in  the 
belief  that  ulcer  existed.  There  was  slight 
temporary  improvement,  followed  by  re- 
currence of  the  bleeding  and  death.  Not 
long  ago  a  similar  case  came  to  us  for  haema- 
temesis, who  had  had  a  gastro-enterostomy 
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done  previously  by  one  of  my  Philadelphia 
colleagues.  I  refused  to  operate,  believing 
the  case  one  of  cirrhosis.  Patient  recovered 
and  has  since  been  at  the  hospital  for  similar 
attacks.  I  have  found  no  cases  in  the 
literature  in  which  a  gastric  drainage  opera- 
tion has  benefited,  for  any  appreciable 
length  of  time,  the  haemorrhage  due  to  cir- 
rhosis of  the  liver.  The  cirrhotic  is  a  poor 
subject  for  surgery,  even  exploratory,  and 
the  futility  of  surgery  in  the  emergency  of 
haemorrhage  from  oesophageal  varices  is  the 
cause  of  considerable  chagrin  to  the  surgeon 
who  opens  the  abdomen  for  the  cure  of  this 
variety  of  haemorrhage.  Of  149  cases  of 
cirrhosis  of  the  Uver  admitted  to  the  medical 
wards  of  the  Episcopal  Hospital  of  Phila- 
delphia, 6  per  cent  gave  a  history  of  bloody 
vomitus. 

The  haemorrhage  due  to  malignant  disease 
of  the  stomach,  like  that  of  ulcer,  is  not 
commonly  sudden  and  profuse.  In  the 
early  stages  it  is  slight,  even  occult  in  the 
stools.  It  is  more  likely  to  be  persistent 
than  the  haemorrhage  of  ulcer,  and  tends 
to  become  progressively  more  marked.  The 
haemorrhage  from  malignant  ulceration  is, 
as  a  rule,  a  slow  seepage  which  gives  rise  to 
littie  systemic  effect  of  bleeding,  but  reveals 
itself  by  the  process  of  coffee-ground  vomitus 
or  melaena.  Sudden  haemorrhage  is  one  of  the 
modes  of  termination  of  gastric  carcinoma, 
but  in  all  but  the  rarest  instances  such  an 
event  is  but  the  termination  of  an  already 
established  and  evident  malignant  cachexia. 

When  haemorrhage  is  a  result  of  neoplasm 
it  is  rarely  remediable  by  surgery,  though 
occasional  success  may  be  attained  in  the 
case  of  slowly  metastatizing  malignant 
growths  or  in  ulcerated  benign  tumors  of  the 
stomach.  During  the  past  year  there  oc- 
curred in  the  practice  of  one  of  my  Phila- 
delphia colleagues  a  case  of  death  from  haemor- 
rhage of  an  ulcerated  myoma  of  the  stomach. 
The  growth  was  round,  encapsulated,  and 
about  6  cm.  in  diameter,  and  its  growtii  was 
chiefly  inward  into  the  cavity  of  the  stomach, 
much  like  a  submucous  myoma  of  the  uterus. 
On  the  innermost  surface  a  typical  punched- 
out  round  peptic  ulcer  had  formed,  ftom 
which  successive  haemorrhages  reduced  the 


patient  to  a  condition  of  such  anaemia  that 
the  case  was  regarded  as  one  of  the  pernicious 
variety,  with  bleeding  from  the  mucosa  of 
the  intestinal  tract.  Autopsy  revealed  a 
tumor  of  the  gastric  wall,  easily  capable  of 
excision. 

Gastrorrhagia  dependent  upon  blood 
dyscrasias  must  be  kept  in  mind,  although 
they  rarely  offer  serious  difficulties  in  diagno- 
sis. Our  understanding  of  active  blood 
vascular  congestion  as  a  cause  of  profuse 
haematemesis  is  one  of  the  monumental 
gifts  of  living  pathology  to  clinical  surgery. 

Operation  may  be  indicated  in  gastric 
carcinoma  when  haemorrhage  chances  to  be 
an  early  symptom  and  there  is  still  hope  of 
cure;  or  it  may  be  indicated  in  advanced  or 
otherwise  inoperable  cancer  when  haemorrhage 
is  so  profuse  and  persistent  as  to  shorten 
even  the  period  of  prognosis  given  to  cancer. 
In  this  case  the  measures  to  be  adopted  are: 
excision,  gastro-enterostomy,  or  jejunostomy, 
in  accordance  with  the  pathology  found  at 
operation.  Kammerer  has  reported  a  case 
of  gastric  carcinoma  with  profuse  haemor- 
rhage in  which  gastrojejunostomy  stopped 
the  bleeding  and  the  patient  lived  almost  a 
year.  Tixier  records  a  similar  case  in  which 
haematemesis  ceased  after  gastro-enterostomy, 
and  he  was  able  a  month  later  to  resect  the 
growth.  In  my  opinion,'  appropriate  cases 
of  this  sort  will  be  excessively  rare,  as  I  am 
greatly  opposed  to  operations  being  done  on 
cases  which  are  inoperable  from  the  stand- 
point of  cure.  I  have  seen  too  many  in- 
stances where  the  expected  benefit  failed  to 
materialize  and  the  last  state  of  the  patient 
was  worse  than  the  first.  And  even  in  the 
case  of  temporary  improvement,  the  sub- 
sequent disappointment  is  often  but  the 
more  keen.  The  true  interests  of  surgery, 
also,  are  retarded  by  what  the  laity  considers 
a  failure  of  our  art,  and  attention  is  diverted 
from  the  crux  of  the  question,  namely,  early 
diagnosis  and  treatment. 

It  would  seem  to  me  that  sufficient  obser- 
vations have  been  accimiulated  concerning 
the  prognosis  of  gastric  haemorrhage  not 
due  to  trauma,  with  or  without  operation, 
to  confine  the  indications  for  operation  to 
one  group  of  cases,  namely,  chronic  benign 
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ulcer.  It  is  beyond  doubt  that  lives  have 
been  saved  by  siurgical  intervention  in  chronic 
ulcer.  That  the  chronic  ulcer  which  slowly 
erodes  its  way  into  an  important  vessel 
will,  in  the  majority  of  instances,  cause  fatal 
haemorrhage  is  established  by  clinical  and 
pathological  evidence.  But  four  most  es- 
sential questions  remain  to  be  settled:  (i) 
The  recognition  of  suitable  cases;  (2)  the 
time  to  operate;  (3)  the  type  of  operation 
to  be  performed;  (4)  the  proof  of  our  position 
by  mortality  statistics. 

I.  The  diagnosis  of  chronic  eroding  ulcer 
must  be  clear  to  warrant  operation  in  acute 
gastric  haemorrhage.  Not  only  must  the 
conditions  which  simulate  it  be  considered 
and  eliminated  so  far  as  possible,  but  we  must 
be  in  possession  of  a  history  which  points 
strongly  toward  the  existence  of  chronic 
ulcer.  The  most  important  point  is  a  history 
of  long  continued,  persistent,  painful  indi- 
gestion definitely  related  to  the  ingestion 
of  food.  There  should  be  a  certain  irregular 
periodicity,  but  the  intervals  of  freedom  from 
symptoms  should  be  only  weeks,  not  months 
or  years.  The  methods  of  relief  from  pain 
are  often  important.  The  constant  use  of 
alkaline  remedies,  of  additional  food  when 
pain  comes  on,  of  gastric  lavage,  point  toward 
ulcer.  In  some  cases  small  haemorrhages 
have  occurred  previously,  and  in  some  fortu- 
nate cases  the  patient  has  already  had  a 
well-founded  diagnosis  of  ulcer  made  by  his 
medical  attendant. 

The  surgeon  must  not  be  considered  as  the 
mechanician  only,  but  particularly  as  the 
master  diagnostician,  made  such  by  frequent 
excursions  into  the  pathological  fields  with 
which  the  abdominal  cavity  is  too  often  so 
rich.  Like  the  internist,  the  surgeon  must 
not  pin  his  faith  in  obscure  cases  to  the  bis- 
muth meal,  the  X-ray,  and  the  fluoroscope, 
but  to  the  aseptic  scalpel  which  makes  the 
abdominal  wall  transparent. 

Granted  that  we  are  in  the  presence  of  an 
acutely  bleeding  chronic  ulcer,  when  should 
we  operate?  Many  of  these  haemorrhages 
are  so  rapid  and  alarming  that  the  patient 
when  first  seen  is  practically  exsanguinated. 
Savariand  stated  that  i8>^  per  cent  of  the 
victims  of  haemorrhage  died  before  operation 


was  possible.  In  many  others  haemorrhage 
ceases  just  short  of  death.  It  is  manifestly 
improper  to  attempt  operation  in  acute  col- 
lapse. Surgical  judgment  must  be  invoked 
to  determine  the  possibility  of  successful 
operation,  and  in  general  it  is  my  opinion 
that  we  should  err  on  the  side  of  conservatism. 
As  Paterson  has  pointed  out,  the  low  blood 
pressure  and  collapse  of  haemorrhage  is 
favorable  for  arrest  of  the  bleeding  but 
unfavorable  for  surgical  intervention. 

General  measures  for  the  treatment  of 
internal  haemorrhage  should  be  rigidly  ap- 
plied. Morphia  hypodermicaUy  is  the  most 
valuable.  Absolute  quiet  is  essential.  The 
foot  of  the  bed  should  be  elevated.  Nothing, 
not  even  ice  or  a  drop  of  water,  should  be 
given  by  mouth.  Saline  solution  should 
be  given  by  rectum,  or  in  greater  emergency 
by  hypodermoclysis  or  intravenously.  If 
death  is  not  too  inuninent,  fluid  should  not  be 
supplied  too  quickly  lest  it  raise  the  blood 
pressure,  dislodge  the  clot,  and  favor  further 
haemorrhage  by  the  dilution  of  the  serum. 
The  return  of  the  patient  to  a  normal  circu- 
latory condition  should  be  carefully  watched. 
In  tUs  point  I  would  differ  from  the  majority 
who  wait  for  further  haemorrhage  before 
deciding  to  operate.  The  shock  of  even  a 
moderate  acute  hemorrhage  is  temporarily 
great,  but  may  be  quickly  recovered  from. 
If  we  have  the  diagnostic  evidence  of  chronic 
ulcer,  it  is  at  this  point  that  operation  should 
be  undertaken.  A  second  haemorrhage  is 
far  more  depleting  than  the  first,  and,  more- 
over, throws  but  little  light  upon  the  path- 
ology, which  is  the  essential  point  at  issue, 
since  recurrent  haemorrhages  are  common 
in  the  other  varieties  of  gastric  haemorrhage. 

The  chapter  on  the  methods  and  results 
of  operation  we  must  all  unite  in  making. 
The  ligature  remains  the  premier  method 
of  haemostasis,  but  the  advisability  and  neces- 
sity of  its  application  in  profuse  intragastric 
bleeding  becomes  a  matter  of  most  refined 
discrimination  between  the  several  causes  of 
such  bleeding. 

It  is  true  these  are  rarely  surgical  emer- 
gencies in  the  sense  that  ruptured  ectopic 
pregnancies  are  emergency  cases,  but  to 
withhold  the  aseptic  scalpel  in  a  definite 
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proportion  of  these  cases  is  a  practice  as 
erroneous  as  the  gjmecologic  suggestion  to 
await  reaction  in  the  dying  woman.  My 
ezi>erience  has  been  fortunate  in  operative 
cases.  I  have  operated  upon  10  cases  of 
acute  gastric  haemorrhage.  In  2  cases  I 
excised  the  ulcer  by  pylorectomy;  one  re- 
covered, one  died.  In  3  cases  of  duodenal 
ulcer  I  made  a  posterior  gastrojejunostomy 
and  plicated  the  duodenimi  over  the  ulcer. 
All  rec  'vered.  Five  cases  of  pyloric  ulcer 
were  treated  by  simple  gastrojejunostomy. 
All  recovered.  Two  cases  of  haemorrhage 
have  died  in  the  wards  during  the  past  six 
years  while  reaction  was  awaited.  In  one 
the  coronary  artery  was  eroded,  in  the  other 
the  gastroduodenal  was  opened. 

In  reviewing  the  literature  during  the 
preparation  of  this  article,  33  cases  of  opera- 
tion for  acute  gastric  haemorrhage,  exclusive 
of  my  own,  were  collected  since  the  independ- 
ent reviews  of  TuflSer  and  Connell  in  1905. 
In  these  33  cases  there  were  8  deaths  (24.2 


per  cent).  This  is  to  be  compared  with 
Tuffier's  collective  mortality  of  36.3  per  cent 
in  1905,  with  Rodman's  mortality  of  37.5 
per  cent  in  1901,  and  with  Savariand's 
figure  of  62.6  per  cent  in  1898. 

It  is  easily  seen  that  the  mortality  is 
continually  becoming  less,  a  fact  attributable, 
doubtless,  to  various  causes,  but  in  part  at 
least  to  increasing  accuracy  of  recognition 
of  the  proper  type  of  cases  in  which  sxirgery 
is  to  be  employed.  May  we  not  hope  that 
our  skill  in  diagnosis  and  resources  of  treat- 
ment may  be  so  increased  that  we  may  be 
able  to  select  and  save  a  greater  percentage 
of  those  who  are  seized  with  sudden  gastric 
haemorrhage?  Many  problems  remain  for 
surgical  solution,  but  it  must  be  our  constant 
aim  to  build  a  s)maptomatic  superstructure 
on  the  foundation  of  our  knowledge  of  the 
living  bleeding  tissues.  In  this  wise  we 
can  guide  aright  the  steps  of  professional 
judgment,  crippled  with  that  irrationality 
inseparable  from  terminal  or  dead  pathology. 
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OUR  knowledge  of  leucorrhoea  is  mi- 
satisfactory  and  incomplete.  The 
majority  of  physicians  neither  ap- 
preciate the  gross  aspects  of  the  con- 
dition nor  discover  the  locality  from  which 
discharges  arise,  practically  none  of  us  pos- 
sesses an  adequate  knowledge  of  the  bacteria 
involved,  and  most  dinidans  admit  that  their 
curative  efforts  yield  poor  results. 

This  study  was  begun  with  the  desire  to 
learn  more  about  the  factors  concerned  in 
leucorrhoea,  with  especial  reference  to  bac- 
teriology, in  the  hope  of  thus  leading  to  new 
principles  in  treatment. 

The  work  includes  the  following  subdivi- 
sions: 

I.  A  consideration  of  where  discharges 
origiaate. 

n.  The  characteristics  of  leucorrhoeal  dis- 
charges. 

^  Read  before  the  Chicago  Gynecologieal  Society, 


III.  The  bacteriology  of  leucorrhoea.  This 
embraces: 

(i)  Notes  on  the  literature;  (2)  a  brief 
description  of  the  material  used  and  nature  of 
this  study;  (3)  the  characteristics  of  fresh 
smears  and  of  cultures;  (4)  organisms  of  chief 
interest  in  the  cases  studied. 

IV.  Discussion  and  conclusions. 

I — WHERE    DO    DISCHARGES    ORIGINATE? 

It  is  essential  to  locate  the  focus  of  chronic 
infection  with  which  the  leucorrhoea  is  as- 
sociated. Most  physicians  believe  we  have 
here  to  do  with  an  infection  of  the  uterus; 
hence  the  usual  diagnosis  of  "endometritis" 
and  the  frequent  use  of  the  curette  in  the 
hope  of  effecting  a  cure  through  removal  of 
the  infected  endometrimn. 

To  determine  whether  uterine  infection 
actually  exists  in  leucorrhoeal  cases,  cultures 

Deeenbcr  19, 1013-    See  diriMrinii  os  p.  sos. 
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were  made  from  the  uterus  obtained  at  op- 
eration in  several  instances,  as  well  as  from 
scrapings  from  a  dozen  patients  with  leucor- 
rhoea.  Exclusive  of  two  cases  of  pyometra, 
caused  resj)ectively  by  a  fibroid  polyp  and  by 
carcinomatous  obstruction  of  the  cervix,  in 
no  instance  was  a  leucorrhcea-like  discharge 
obtained  from  the  uterus.  Fresh  prepara- 
tions, as  well  as  cultures,  failed  to  reveal  the 
presence  of  bacteria. 

In  over  20  patients  the  cervix  was  exposed 
to  view  and  observed  for  evidence  of  leucor- 
rhoeal  discharge,  in  many  the  cervix  was 
dilated  to  assure  free  drainage  during  the 
period  of  observation,  but  in  none  was  there 
evidence  of  anything  more  than  a  mucous 
discharge  from  the  uterus. 

These  results,  namely,  the  absence  of 
bacteria  in  uterine  scrapings  from  leucor- 
rhoeal  cases,  the  negative  results  of  cultures 
from  the  endometrium,  and  the  failure  of 
persistent  attempts  to  discover  a  leucorrhoeal 
discharge  from  the  uterus,  indicate  that 
purulent  discharges  are  formed  in  the  lower 
genital  tract  and  rarely  consist  of  bacteria- 
laden  material  from  the  uterine  cavity. 
Mucus,  on  the  other  hand,  arises  from  the 
region  of  the  cervix,  especially  when  it  is 
hypertrophied,  everted,  or  eroded. 

II — CHARACTERISTICS    OF    LEUCORRHCEAL 

DISCHARGES 

The  flow  is  either  ropy  and  mucoid  (from 
the  cervix)  or  of  a  purulent  nature.  An 
admixture  of  mucoid  and  purulent  material 
is  common.  A  purulent  discharge  may  be 
thick  and  creamy  or  watery  in  character. 
Without  assignable  cause,  a  creamy  dis- 
charge may  become  watery,  or  the  reverse 
may  be  true;  with  decrease  in  the  consistency 
there  is,  as  a  rule,  a  corresponding  increase 
in  amount.  In  some  instances  the  quantity 
of  flow  is  sxirprisingly  great.  Such  patients 
are  not  only  forced  to  make  constant  use  of 
napkins,  but  find  it  necessary  to  change 
during  the  day  to  avoid  soiling  their  linen. 

Doderlein  considers  a  weakly  acid  or 
alkaline  reaction  characteristic  of  leucorrhoea. 
I  have  most  often  encountered  a  frankly 
acid,  much  less  frequently  a  neutral  or  slight- 
ly alkaline,  reaction. 


in — BACTERIOLOGY   OF   LEUCORRHCEA 

1.  Contributions  to  the  literature.  The 
bacteriology  of  leucorrhoea  has  received  but 
scant  attention.  Those  studies  which  have 
touched  on  this  question  have  been  chiefly 
concerned  with  the  part  played  by  the 
vaginal  flora  in  the  production  of  puerperal 
infection. 

In  1892  Doderlein^  described  his  vaginal 
bacillus,  the  only  organism  he  considers  a 
normal  inhabitant  of  the  vaginal  canal. 
This  he  found  to  be  a  non-motile,  non- 
pathogenic, anaerobic,  facultative  aerobic 
bacillus,  which  forms  drop-like  colonies  on 
glucose-agar.  These  bacilli  of  Doderlein 
really  represent  a  class  of  similar  large  gram- 
positive  bacilli,  rather  than  one  distinct  kind 
of  organism. 

Menge  and  Kronig^  made  an  interesting 
study  of  the  bacteriology  of  the  female  geni- 
taUa.  They  did  not,  however,  give  special 
consideration  to  the  bacteriology  of  leucor- 
rhoea. The  majority  of  bacteria  in  vaginal 
secretions  they  found  to  be  anaerobes,  some 
of  which  grow  on  acid  media  as  facultative 
aerobes.  Examination  of  aspirated  material 
from  the  cervix  and  uterine  cavity  led  to  the 
conclusion  that  bacteria  do  not  live  in  the 
normal  uterine  cavity,  and  the  same  holds 
true  in  most  instances  of  chronic  endometri- 
tis. 

Wegelius'  studied  the  bacteriology  of  post- 
partum discharges  and  classified  the  or- 
ganisms found.  Obligate  aerobes,  such  as  the 
pseudo-diphtheria  bacillus,  were  present  in 
the  vulva,  but  rarely  in  the  vagina.  The 
coli  group  was  represented  in  40  per  cent  of 
cases,  but  it  also  was  almost  invariably 
limited  to  the  vulva. 

Heurlin^  also  carefully  classified  the  bac- 
teria found  by  him  in  febrile  puerperal  cases. 

2.  Material  and  scope  of  study.  Seventy- 
five  patients  have  been  studied ;  of  these  35  had 
profuse  leucorrhoea.    All  were  requested  to  re- 

>  Doderlein.  "Das  Scbeidensekret  und  seine  Bedeutung  fOr  das 
Puerperalficber."    Leipzig,  xSga. 

>  Menge  und  RrOnig.  "Bakteriologie  des  weiblicben  Genital- 
kanales."    Leipzig,  iSgj. 

•Wegelius.  Bakteriologische  Untersuchungen  des  weiblicben 
Geniulsekrete  w&brend  der  Entbindung,  etc.  Arch.  f.  Gyn&k.,  1909, 
Ixxxviii,  249. 

^Heuxlin.  "  Bakteridogiscbe  Untezsucbungen  des  KeiniAiebaltes 
im  Genitalkanale  der  fiebernden  WOchnerinnen  mit  BertlcksichtiguBg 
der  GesamtmorbiditJlt  im  Laufe  eines  Jabres."    Heisingfors,  xgio. 
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turn  for  frequent  examination,  and  to  avoid 
douches  and  other  sources  of  local  contami- 
nation for  some  days  preceding  the  cultures. 

Material  for  culture  was  obtained  from 
various  parts  of  the  vagina,  notably  from  the 
vicinity  of  the  cervix,  a  sterile  vaginal 
speculum  and  platinum  loop  being  employed 
in  obtaining  the  discharge.  Fresh  prepara- 
tions were  also  stained  for  study. 

The  discharges  were  cultivated  on  blood- 
agar  and  ascites-blood-agar,  as  well  as  on 
other  media,  under  both  aerobic  and  anaero- 
bic conditions.  Isolation  of  the  various 
anaerobic  strains  was  found  to  be  impossible 
when  only  one  series  of  dilutions  was  em- 
ployed. The  growth,"  therefore,  on  those 
tubes  which  showed  most  luxuriant  develop- 
ment was  reinoculated  in  varying  dilutions 
upon  fresh  sets  of  media.  In  this  way  some 
organisms  were  isolated  in  the  first  set  of 
cultures,  while  others  were  obtained  in  sub- 
sequent dilutions  in  subculture.  It  has  been 
necessary  to  repeatedly  obtain  fresh  material 
for  cultures  from  almost  every  patient  in 
order  to  isolate  the  various  organisms  present. 

3.  Characteristics  of  fresh  smears  and  of 
cultures.  The  uncontaminated  vaginal  se- 
cretion contains  a  preponderance  of  large, 
gram-positive  "vaginal  bacilli"  of  Doder- 
lein  (Figs,  i  and  2).  The  usual  case,  however, 
yields  a  varying  number  of  contaminating 
organisms.  Mucoid  secretion,  notably  in  the 
absence  of  local  inflammation,  presents  a 
picture  which  tends  to  agree  with  die  normal. 

In  purulent  discharges  we  find  the  greatest 
variations  in  flora  and  encounter  much  diffi- 
culty in  classifying  the  bacteria  present.  In 
fresh  preparations  (Fig.  3)  gram-negative 
bacilli  tend  to  predominate.  Gram-positive 
coed  are  regularly  present;  they  occur  most 
often  in  pairs,  and  may  vary  considerably 
in  size.  Gram-negative  diplococci,  likewise 
varied  in  size,  are  less  common  and  are  less 
numerous  when  present. 

A  determination  of  those  forms  which  are 
noxious  as  contrasted  with  those  of  minor 
importance  requires  a  study  and  classification 
of  the  chief  types  of  bacteria  found  in  leucor- 
rhoeal  discharges.  Such  a  classification  of 
bacteria  common  to  leucorrhcea  is  not  avail- 
able and  is  unquestionably  needed. 


Anaerobic  blood-agar  slants  show  an  el- 
evated, roughly  beaded,  fairly  well  confined, 
but  rich  growth.  Control  aerobic  slant 
cultures  commonly  develop  poorly  in  com- 
parison. Aerobic  blood-agar  plate  cultures 
tend  to  jdeld  a  very  poor  growth. 

From  the  characteristics  of  organisms  as 
they  appear  in  fresh  preparations,  also  from 
the  relatively  rich  growth  in  anaerobic 
cultures,  as  compared  with  control  aerobic 
cultures,  it  is  evident  that  the  greater  number 
of  bacteria  in  leucorrhoeal  discharges  are 
anaerobic  in  nature.  It  does  not  necessarily 
follow  that  fewer  aerobic  strains  are  obtained, 
for  these  are  easier  of  cultivation.  Many 
anaerobes,  on  the  contrary,  do  not  thrive  on 
artificial  media,  and  others  which  grow  well 
in  mixed  culture  cannot  be  isolated. 

It  is  noteworthy  that  the  cultures  made 
from  the  vulvar  region,  in  contrast  with 
higher  vaginal  cultures,  contain  more  aerobes, 
notably  B.  coU,  staphylococci,  and  pseudo- 
diphtheria  bacilli.  Consequently,  high  vagi- 
nal cultures  from  patients  who  are  subjected 
to  frequent  douching  show  contamination 
with  similar  bacteria,  with  profuse  growth  on 
aerobic  media. 

In  order  to  observe  the  virulence  of  leucor- 
rhoeal organisms,  animals  were  injected  sub- 
cutaneously,  intravenously,  and  intra- 
peritoneally  with  the  vaginal  washings  from 
four  most  pronounced  cases.  Noteworthy 
evidences  of  toxicity  were  not  found.  Several 
rabbits  and  guinea  pigs  injected  with  fresh 
cultures  from  similar  material  were  hkewise 
unaffected. 

4.  Organisms  of  chief  interest  in  cases 
studied.  It  must  be  remembered  that  during 
the  period  of  twenty  months  covered  by  this 
work  the  time-consuming  character  of  the 
task  has  allowed  a  study  of  only  75  cases, 
35  of  which  had  well-marked  leucorrhcea. 
Subsequent  findings  will  enlarge  the  list  of 
organisms  and  may  be  expected  to  somewhat 
alter  the  views  concerning  the  significance  of 
certain  bacteria. 

Bacillus  i.  Anaerobic  cocco-bacillus  (Fig.  4). 
Fairly  plump  bacilli,  t3^ically  2  to  3  microns  in 
length.  Extreme  variations  in  length  are  common. 
Usually  single,  they  also  frequently  are  found  in 
long   chains  in   which   successively  occur  coccus- 
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shapes,  bacillus  forms,  and  long  thread-like  vari- 
eties. Attempts  to  secure  individual  organisms 
were^ade  by  Dr.  V.  H.  Moon,  according  to  Bar- 
ber's method,  but  were  unsuccessful  because  of 
peculiar  conditions  of  surface  tension  when  in  sus- 
pension. The  bacillus  is  destained  by  Gram's 
method,  but  stains  readily  with  the  usual  aniline 
dyes.  These  bacilli  are  often  present  in  cases  with 
profuse  creamy  discharge.  Growth  is  obtained 
only  under  anaSrobic  conditions.  Best  develop- 
ment occurs  on  blood-agar  and  ascites-blood-agar, 
on  yhich  the  colonies  are  translucent  and  beaded. 
A  poor  growth  is  obtained  on  ascites-agar;  on  other 
media  cultures  remain  undeveloped.  Subcutaneous 
and  intraperitoneal  injections  into  rabbits  show  no 
evidences  of  pathogenicity. 

Baolllus  2.  AnaSrobic  bacillus  funduliformis 
(Figs.  5  and  6).  These  bacilli  represent  a  group 
allied  to  BacUlus  i.  Extremely  pleomorphous, 
they  are  most  often  oval  or  elongated  in  shape,  with 
faintly  colored  bodies  and  deeply  staining  ends. 
Gram's  stain  is  not  retained.  Nodular,  twisted, 
and  globular  forms  are  frequent.  A  single  culture 
may  yield  organisms  of  only  one  shape,  i.e.,  barrel- 
shaped  bacilli  with  deeply  stained  ends,  from  a  sub- 
culture of  which  is  obtained  an  endless  variety  of 
forms.  AnaSrobic  conditions  are  necessary  for 
growth.  Best  development  is  obtained  on  blood- 
agar  and  ascites-blood-agar,  on  which  the  colonies 
are  large,  round,  and  opaque.  On  serum-agar, 
moderate  growth  occurs.  Some  strains  develop 
well  on  alkaline-agar.  On  other  media  growth  is 
limited.  Gas  is  seldom  produced.  Those  strains 
injected  into  animals  were  non-virulent. 

Bacillus  3.  Anaerobic  curved  bacillus  (Figs. 
7  and  8).  In  a  recent  description*  the  distinctive 
features  of  this  organism  have  been  given  in  detail. 
Gram-negative,  motile,  flagellated,  crescentically 
curved,  and  quite  uniform  in  size,  it  is  easily  identi- 
fied. The  bacillus  is  centrally  plump,  with  tapering 
or  rounded  ends,  and  is  from  3  to  5  microns  in 
length.  Flagella  are  present.  They  are  subject 
to  much  variation  in  number,  in  arrangement,  and 
in  point  of  attachment.  In  hanging-drop  prepara- 
tions, peculiar  rapid,  corkscrew  motion  is  observed. 
Cultures  grow  only  anaSrobically.  On  blood-agar 
a  dustlike  coat,  composed  of  minute  translucent 
colonies  occurs;  on  ascites-agar,  alkaline-agar  and 
glucose-agar,  a  slow  growth  is  obtained.  Cultures 
on  plain  agar,  broth,  litmus-milk,  and  potato  fail 
to  develop.  In  cases  of  profuse  leucorrhoea,  these 
bacilli  are  sometimes  in  excess  of  all  other  bacteria. 
Following  abortion  they  occur  in  large  numbers. 
Agglutination  tests  with  the  patient's  serum  were 
made  in  one  case  and  proved  negative.  Pure 
cultures  injected  into  rabbits  are  without  effect. 

Bacillus  4.  A  pleomorphous  anaSrobic  bacillus 
(Fig.  9).  A  straight  or  slightly  curved  bacillus, 
fairly  thick,  irregular  in  outline,  and  varied  in 
length  from  3  'to  6  microns.  Often  single,  it  also 
occurs  in  pairs,  sometimes  end-to-end,  but  more 

1  J.  Infect.  Dit.,  1913  xii,  165. 


commonly  placed  at  an  angle.  Knobbed  and  root- 
shaped  forms  are  frequent.  The  bacillus  stains 
well  but  slowly  with  the  usual  aniline  dyes.  Gram's 
stain  is  not  retained.  Best  growth  is  obtained 
anaSrobically.  In  aerobic  cultures  there  is  a  very 
sluggish,  poor  development,  characterized  by  the 
appearance  of  curved,  blunted,  and  knotted  forms. 
On  anaerobic  blood-agar  isolated  colonies  are 
translucent  and  at  times  plate-shaped,  with  spread- 
ing borders.  Thickly  growing  colonies  are  similar 
in  appearance  to  those  of  non-hsmolyzing  strep- 
tococci. Organisms  from  blood-agar  condensation 
fluid  are  non-motile.  A  poor  growth  is  obtained  on 
litmus-lactose-agar  and  on  ascites-agar  a  trans- 
lucent growth  appears.  On  other  media  cultures 
do  not  develop.  This  organism  is  present  not  in- 
frequently, but  is  ordinarily  difficult  to  isolate  and 
grow  in  pure  culture. 

Bacillus  5.  Anaerobic,  short,  usually  paired 
bacillus  (Fig.  10).  This  bacillus  is  one  of  a  group 
of  often-present,  similar  organisms,  of  which  Bacil- 
lus 6  is  another  example.  Organisms  identical 
with  or  closely  allied  to  these  two  bacilli  are  found 
in  almost  all  cases  of  leucorrhoea.  There  is  at 
times  some  difficulty  in  distinguishing  them  from 
diplococci.  Typical  forms  of  Bacillus  5  occur  both 
singly  and  in  pairs.  Globular  end  enlargements, 
sometimes  double  and  giving  rise  to  ant-like  shapes, 
are  frequent.  Most  stains  are  taken  readily. 
Gram's  stain  is  retained  either  very  poorly  or  not  at 
all.  Forty-eight  hour  anaerobic  blood-agar  cul- 
tures contain  translucent,  round,  slightly  elevated, 
non-haemolyzing  colonies.  On  ascites-agar  the 
growth  is  similar.  A  p>oor  development  occurs  on 
0.1  per  cent  alkaline-agar  and  growth  on  i  per  cent 
acid-agar  is  rarely  obtainable.  Only  one  strain 
produced  an  acid  reaction  in  litmus-milk.  Broth 
remains  sterile.  No  gas  formation  occurs  in 
glucose-agar.  The  organisms  of  this  group  are 
strict  anaerobes. 

Bacillus  6.  Anaerobic,  small,  gram-negative 
bacilli  (Fig.  11),  frequently  present  but  repeatedly 
lost  during  isolation.  Satisfactory  sets  of  cultures 
were  not  obtainable.  Upon  anaSrobic  blood-agar 
occurs  a  delicate,  dust-like,  translucent  growth. 
Cultures  on  other  media  do  not  develop.  Bacilli 
of  this  type  (see  Bacillus  5),  small,  Gram-negative, 
mostly  paired,  two  or  three  microns  in  length,  are 
frequently  found  in  large  numbers  in  fresh  smears 
and  in  original  mixed  cultures.  Because  of  the 
minuteness  of  colonies,  delicacy  of  growth,  and 
poorer  development  when  isolated,  a  differential 
study  of  these  forms  is  still  incomplete. 

Bacillus  7.  Anaerobic  bacillus  bifldus  (Fig.  12). 
Peculiar  branched  forms  characterize  this  bacillus. 
'^Y"  and  angular  types  are  frequent.  Deeply 
staining  nodular  end  enlargements  are  common. 
There  is  a  considerable  variation  both  in  length  and 
in  breadth.  The  smaller  organisms  stain  lightly, 
are  thin  and  often  slightly  curved.  Growth  does  not 
occur  aerobically.  On  ascites-agar  there  is  an 
excellent   translucent   granular  development.    On 
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blood-agar  similar  growth  occurs.  Nodular  forms 
are  frequent  on  slightly  acid-agar  and  still  more 
numerous  on  alkaline-agar.  Acid  is  not  produced. 
Gas  formation  does  not  occur  in  glucose-containing 
media.  Bacillus  bifidus  has  been  found  very  few 
times  in  this  series. 

Bacillus  8.  Pseudodiphtheria  bacilli  (Fig.  13). 
Especially  the  large  beaded  types  of  pseudodiph- 
theria bacilli  are  found.  Evidence  indicates  that 
when  these  bacilli  are  present  in  the  upper  part  of 
the  vagina  it  is  chiefly  in  patients  who  douche  fre- 
quently, or  who  have  extreme  grades  of  laceration 
or  relaxation  of  the  vulvar  region.  Their  jisual 
habitat  is  in  the  region  of  the  vulva.  When  forced 
up  through  mechanical  means  or  when  relaxation 
favors  entrance,  they  are  to  be  found  in  high  vaginal 
cultures.  The  relationship  of  these  bacUli  to  leu- 
corrhoea  requires  further  study. 

Bacillus  9.  Bacillus  coli.  Bacilli  of  the  colon 
group  are  present  less  commonly  than  is  popularly 
supposed.  About  the  vulva  they  are  frequent. 
In  the  upper  vagina  they  are  numerous  in  those 
patients  who  make  free  use  of  douches.  The  type 
most  frequently  isolated  acidifies  but  does  not 
coagulate  milk.  In  morphology,  motility  in  hang- 
ing-drop, and  reaction  on  various  media,  there  are 
no  other  noteworthy  variations. 

Other  bacilli.  Bacilli  of  the  mycoides  and 
subtilis  groups  are  isolated  from  patients  who  have 
persistently  and  frequently  made  use  of  douches. 
In  smears  they  are  most  commonly  present  in  only 
small  numbers,  and  in  plate  cultures  show  but  few 
colonies.  Yet  in  some  instances  plate  cultures  are 
predominated  by  their  rapid  growth.  Those  whose 
hygienic  surroundings  are  such  that  sterilization 
of  douche  solutions  and  general  opportunities  for 
cleanliness  are  unsatisfactory  are  the  chief  ones  who 
harbor  these  germs. 

Bacillus  proteus,  a  black-pigment-producing 
organism  (found  elsewhere),  influenza-like  bacilli, 
a  small  aSrobic  bacillus,  and  some  other  unclassi- 
fied forms  have  been  encountered  also. 

Coccus  I.  Anafirobic  streptococcus  (Fig.  14). 
In  fresh  vaginal  smears  these  cocci  are  practically 
always  in  the  form  of  diplococci.  On  artificial 
media  they  form  very  long  chains  composed  of  oval 
or  lancet-shaped  cocci  in  diplo-arrangement.  The 
cocci  of  different  strains  are  subject  to  much  varia- 
tion in  length  and  may  assume  extremely  long 
bacillus-like  shapes.  Good  stains  are  obtained  with 
the  usual  aniline  dyes.     Gram's  stain  is  retained. 

Growth  occurs  only  in  ana&obic  cultures.  Best 
results  are  obtained  on  blood-agar  media,  on  which 
the  growth  i^  characteristic  of  streptococci  in  gen- 
eral. Haemolysis  does  not  occur.  When  cultures 
are  opened,  a  disagreeable  but  not  particularly  foul 
odor  is  noted.  A  fair  growth  is  obtained  on  ascites- 
agar.  Some  strains  show  a  poor  development  on 
sdkaline-agar  and  on  slightly  acid-agar.  On 
glucose-agar  growth  is  poor  or  wanting.  Gas  is 
rarely  produced.  Litmus  milk  is  not  acidified. 
Broth  cultures  remain  clear  and  without  precipitate. 


Cultures  on  blood-agar  which  was  made  from  a 
patient's  blood  showed  good  growth,  but  micro- 
scopically were  found  diplococci  or  cocci  only  in 
short  chains,  whereas  control  blood-agar  cultures 
contained  chains  of  enormous  length.  Opsonic 
and  agglutination  tests  give  no  indication  of  im- 
munity. A  study  of  the  relationship  of  anaerobic 
to  aSrobic  streptococci  through  determination  of  the 
point  of  opsonic  extinction  reveals  that  standard 
antistreptococcic  serum  evidently  has  very  little, 
if  any,  power  of  sensitizing  anaerobic  streptococci. 

To  ascertain  the  virulence  of  various  strains, 
several  guinea  pigs  and  rabbits  were  injected,  both 
subcutaneously  and  intravenously,  with  large  doses 
of  organisms.  There  was  no  evidence  in  any  case 
of  more  than  temporary  distress. 

Coccus  2.  Anaerobic  staphylococcus  (Fig.  15). 
This  minute  coccus  may  be  either  in  smadl  clumps  or 
isolated.  It  has  been  obtained  only  twice  in  pure 
culture.  Several  strains  thought  to  be  anaerobic 
staphylococci  have  finally  grown  aerobically.  On 
blood-agar,  a  poor  growth  develops.  Gram's  stain 
is  not  retained. 

Coccus  3.  Hsemolyzing  aCrobic  streptococcus. 
In  smears  of  fresh  material,  these  cocci,  like  the 
anaerobic  streptococci,  exist  most  often  as  diplococci. 
In  a&obic  ciUtures  the  organism  promptly  grows 
out  into  long  chains.  The  proportionate  number  of 
hsmolyzing  streptococci  in  the  vagina  is  seldom 
great,  but  their  ease  of  cultivation  often  yields  a 
surprising  number  of  colonies  on  artificial  media. 
The  chief  features  of  growth  agree  closely  with 
those  common  to  streptococcus  pyogenes.  The 
scattered  arrangement  and  small  proportionate 
number  of  these  cocci  in  smears  of  fresh  material 
lend  weight  to  the  belief  that  they  play  an  insignifi- 
cant r61e  in  the  production  of  leucorrhoea. 

Coccus  4.  Non-haemolyzing  aerobic  streptococ- 
cus. Non-haemolyzing  vaginal  streptococci,  like 
the  other  varieties  of  streptococci,  when  observed 
in  fresh  discharges  are  rarely  found  in  chains.  On 
artificial  media  they  form  chains,  the  individuals 
of  which  commonly  have  a  diplo-arrangement. 
Some  strains  consist  of  very  large  cocci,  2  microns 
or  more  in  length  and  i}4  microns  in  breadth.  The 
larger  types  are  often  in  pairs,  fours,  or  short  chains, 
intermingled  with  which  are  chains  of  greater 
length. 

Coccus  $.  Agrobic  staphylococcus.  Contrary 
to  the  general  impression,  aSrobic  staphylococci 
are  not  numerous  in  the  upper  vagina  in  unmanip- 
ulated  cases  of  leucorrhcea.  As  they  are  common 
in  the  vulvar  region,  the  oft-repeat^  and  careless 
use  of  douches  greatly  increases  their  frequency.  A 
few  colonies  are  often  present,  but  they  are  rarely 
in  numbers  which  signify  that  the  r61e  played  by 
them  is  more  than  a  minor  one. 

Coccus  6.  Gonococcus.  In  smears  of  leucor- 
rhoeal  pus  the  gonococcus  resists  positive  identifica- 
tion. It  can  be  differentiated  from  other  forms 
only  if  found  in  considerable  numbers  and  in  typical 
arrangement.     From   its   favorite   locations  it  is, 
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containing  pure  growth  of  Dikierlein  bacilli.  Gram  stain. 
I  IKK).  Fig.  I.  Smear  from  an  uncontaminated  vagina 
shoning  variation  in  size  of  DOderlein  bacilli,  x  1300. 
Fig.  3.  Bacillus  1.  Showing  pleomocphism  of  bacillus 
funduliformis  in  pure  culture.  Carbo-gentian -violet. 
X  1100.     Fig.  4.     Bacillus     i.      Pure  culture    anaerobic 

however,  obtained  frequently  enough  to  reveal  its 
enormous  importance  as  the  primary  cause  of 
subsequently  developing  leucorrhcea. 

It  is  planned  to  consider  thoroughly  the  gonococ- 
cus-like  flora  of  the  lower  genital  tract.  The  class- 
ification of  Bumm,'  which  is  probably  the  best 
available,  leaves  a  gap  in  our  knowledge  of  how  to 
satisfactorily  differentiate  gram-negative  diplococci. 

IV.    DISCUSSION 

Certainconditions  predispose  to  leucorrhoeal 
discharges.  Important  among  these  are  lacer- 
ations and  displacements,  changes  in  thecervix 
which  cause  increased  mucous  secretion,  infec- 
tions complicating  pregnancy,  and  gonorrhcea. 

Although  we  are  mindful  of  these  predis- 
posing factors,  our  interest  centers  at  present 

I  Bumm.  "  Dn  Mikiv-cH^ijinJsniiii  d.  fonorrh.  Schlcimluulcr- 
knnkungcn."    Wie«bAden.  M(Ku>}ir.iph.  i83s. 


cocco  badllus.  Transition  from  coccus  to  long  bacillus 
forms  is  well  shown.  Carbo-gentian- violet,  x  1100, 
Fig.  5.    Bacillus  1.     AnaSrobic  bacillus  funduliformis  in 

Sure  culture.  Carbo-gentian- violet,  xiioo.  Fig.  6. 
acillus  J.  Showing  pleomorphism  of  bacillus  funduli- 
formis in  pure  culture.  Most  often  ova!  or  elongated  in 
shape,    Carbo-Kcntian- violet,    x  1100. 

in  the  various  bacteria.  Especially  do  we 
wish  to  know  whether  bacteria  are  the  cause  of 
leucorrhtBa  or  merely  play  an  unimportant  and 
non-essenlial  rdle. 

Fresh  preparations  from  the  uncontami- 
nated vaginal  canal  show  almost  exclusively 
Doderlein's  large,  gram -positive  vaginal 
bacilU.  Many  chnically  normal  cases,  e.g., 
healthy  married  women,  also  reveal  chiefly 
bacilli  of  this  type. 

The  more  patients  deviate  from  the  ab- 
solute normal,  with  only  Doderlein  bacilli, 
i.e.,  the  greater  the  tendency  to  discharge 
formation  and  the  more  purulent  its  nature, 
the  more  nearly  do  the  bacteriologic  findings 
resemble  in  character  the  picture  presented 
by  pathological  cases. 


CURTIS:    ETIOLOGY  AND   BACTERIOLOGY  OF  LEUCORRHCEA 


305 


^^ 


0^      Kr\ 
( 


•5«'' 


flp   .^ 


♦     1  ^ 


X 

K 


- » 


\    ' 


:•  s->  > 


^V- 


i 


-  .  ^.'-^ 


•^v. 


l! 


'V 


^s.  ' 


<^Qp    J- 


^ 


:^ 


g4>  c 


%  ^   * 


^ 


n. 

^•' 


^ 


Fig.  7. 
Fig.  10. 

Fig.  13- 


Fig.  8. 
Fig.  II. 
Fig.  14. 


Fig.  9. 
Fig.  12. 
Fig.  15- 


Fig.  7.  Bacillus  3.  Motile  curved  anaerobic  bacillus. 
Carbo-gentian- violet,  x  1200.  Fig.  8.  Bacillus  3  (same 
as  preceding).  Stained  by  Zettnow's  silver  nitrate  method 
to  show  flagella.  x  1000.  Fig.  9.  Bacillus  4.  Anaerobic 
knobbed  and  root-shaped  forms  are  prominent  here.  Car- 
bo-gentian- violet.  X  1200.  Fig.  10.  Bacillus  5.  Anaero- 
bic, usually  paired.  This  is  one  of  a  group  of  very  similar 
organisms.  Carbo-gentian- violet.  x  1200.  Fig.  11. 
Bacillus  6.     Anaerobic,  small,  gram-negative,  frequently 


present  but  repeatedly  lost  during  isolation.  Fig.  12. 
Bacillus  7.  Anaerobic  bacillus  bifidus.  Pure  culture. 
"y ''  and  angular  forms  are  characteristic.  Carbo-gentian- 
violet.  X 1200.  Fig.  13.  Bacillus  8.  Pseudodiphtheria 
bacilli  of  type  common  in  vulvar  region.  Gram,  x  1200. 
Fig.  14.  Coccus  2.  Anaerobic  streptococcus.  Note  diplo- 
arrangement  and  large  forms,  x  1200.  Fig.  15.  Coccus 
2.  Anaerobic  staphylococcus.  Carbo-gentian- violet. 
x  1200. 
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Characteristic  of  smears  and  cultures  from 
leucorrhoeal  discharges  is  the  preponderance 
of  anaerobic  organisms.  Certain  types  of 
anaerobic  bacilli  are  predominant.  In  the 
cases  studied,  types  represented  by  Bacilli 
6,  5,  2,  I  and  3  have  been  most  frequent. 
Gram-positive  diplococci  are  always  present. 
Often  they  are  in  considerable  numbers,  but 
not  in  groups  or  chains,  and  never  in  excess 
of  bacilli.  These  facts  bespeak  a  somewhat 
passive  part  in  leucorrhoea  production. 
Streptococci  are  almost  never  found  in  fresh 
preparations,  but  develop  from  diplococci  on 
artificial  media.  This  fact  has  heretofore 
apparently  been  overlooked.  Diplococci 
develop  in  culture  into  long-chained,  anaerobic 
streptococci  in  probably  30  per  cent  of  the 
cases.  Aerobic  streptococci  are  similarly 
frequent  in  culture. 

Evidence  indicates  that  the  anaerobic 
flora,  notably  its  bacilli,  is  of  paramount 
importance.  An  increase  in  the  relative 
number  of  aerobes  is  roughly  proportional  to 
the  amount  of  contamination  through  douches 
and  other  external  influences.  Staphylococci 
are  often  found,  but  they  are  notable  chiefly 
for  their  small  number.  If  we  exclude  those 
cases  in  which  inflammation  is  acute,  it  is  doubt- 
ful whether  bacilli  of  the  colon  group  actively 
participate  in  the  production  of  leucorrhoea. 

The  r61e  of  the  gonococcus  deserves  careful 
consideration.  Gonorrhoeal  infection  is  the 
exciting  cause  of  leucorrhoea  in  the  vast 
majority  of  women  who  have  never  been 
pregnant.  After  creating  conditions  favor- 
able for  the  development  of  other  organisms, 
which  are  accompanied  by  profuse  purulent 
discharge  in  an  astonishingly  large  percent- 


age of  cases,  the  gonococcus  so  completely 
disappears  that  it  is  not  demonstrable  through 
any  means  at  our  command.  This  suggests 
that  a  chief  part  played  by  the  gonococcus 
in  chronic  leucorrhoea  consists  in  preparing 
the  soil  for  the  leucorrhcea-producing  anaero- 
bic organisms. 

A  final  factor  of  importance  in  determining 
the  r61e  of  bacteria  in  leucorrhoea  is  shown  by 
the  results  of  treatment.  Through  bacterial 
or  vaccine  therapy  alone,  as  will  be  reported 
later,  some  cases  with  constant  chronic  dis- 
charge have  been  markedly  affected,  both 
systemically  and  locally. 

These  vieWs  of  leucorrhoea  may  be  sum- 
marized as  follows: 

1 .  The  uterine  cavity  tends  to  remain  free 
from  bacteria  in  cases  of  leucorrhoeal  infection, 
but  mucous  secretion  from  the  cervix  may 
promote  the  development  of  purulent  dis- 
charges. 

2.  The  usual  seat  of  formation  of  purulent 
discharges  is  the  lower  genital  tract. 

3.  In  unmarried  women  gonorrhoeal  in- 
fection precedes  the  development  of  chronic 
leucorrhoea  in  the  majority  of  instances.  A 
chief  part  played  by  the  gonococcus  consists 
in  preparing  the  soil  for  other  organisms. 

4.  The  great  contingent  of  leucorrhoeal 
bacteria  consists  of  anaerobes,  of  which 
gram-negative  bacilli  form  a  large  propor- 
tion. It  is  highly  probably  that  these 
bacteria  play  an  active  part  in  the  production 
and  maintenance  of  leucorrhoea.  Common 
aerobic  organisms,  such  as  B.  coli  and  staphy- 
lococci, seem  to  be  of  minor  importance. 

For  material  furnished  and  keen  int;;rest  manifested  i  i  th.'s  \icrk,[ 
am  indebted  to  Dr.  Thomas  J.  Watkins. 
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ABSCESS   OF   THE    TESTICLE^ 

By  J.  DFXLINGER  BARNEY,  M.  D.,  Boston 

Gcnito-Urinary  Surgeon  to  Out-PatienU.  Massachusetts  General  HospiUl;  Assistant  in  Genito-Urinary  Surgery,  Harvard  Medical  School 


AS  an  occasional  complication  in  va- 
rious diseases,  such  as  typhoid  fever, 
glanders,  S)rphilis,  tonsillitis,  small- 
pox and  mumps,  or  as  a  sequel  to 
some  septic  process  elsewhere  in  the  body, 
acute  orchitis,  with  or  without  abscess  for- 
mation, has  been  recognized  from  early 
times.  But  as  a  primary  disease,  without  a 
demonstrable  focus  from  which  it  might 
arise,  abscess  of  the  testicle  is  of  great 
rarity.  It  is  this  type  of  orchitis  which  we 
propose  to  discuss.  We  wish  further  to 
make  it  clear  that  we  are  dealing  here  only 
with  abscess  of  the  testicle,  and  not  of  the 
epididymis. 

Although,  so  far  as  we  are  aware,  the 
records  of  the  Massachusetts  General  Hos- 
pital contain  no  undoubted  example  of  this 
type  of  orchitis  except  the  one  to  be  re- 
ported, the  writer  has  been  fortunate  enough 
to  see  two  others  in  his  own  practice.  Also, 
in  a  somewhat  scanty  literature  on  the  sub- 
ject,, we  have  met  with  only  two  or  three 
similar  cases. 

Case  i.  A.  P.,  62  years  old,  married,  builder. 
Admitted  to  the  geni to-urinary  service  at  the 
Massachusetts  General  Hospital  on  December  8, 
1912. 

Family  history  and  past  history  negative  rxcept 
as  given  below.  Alcohol  to  excess  as  a  young  man. 
None  for  many  years.  Strenuously  denies  venereal 
disease. 

When  a  boy  he  had  a  swelling  of  the  left  side  of 
the  scrotum,  not  very  painful  or  tender,  and  of  a 
few  days'  duration.  Another  similar  attack  fifteen 
months  ago,  lasting  two  or  three  days.  No  known 
cause.  These  attacks  were  no^.  associated  with 
urethral  discharge  or  urinary  symptoms. 

October  12,  191 2,  the  patient  caught  a  severe  cold. 
He  developed  much  frequency  of  urination — every 
two  or  three  hours  by  day,  every  hour  by  night. 
Considerable  dysuria  and  tenesmus,  but  no  diffi- 
culty of  urination  or  retention.  Says  the  urine  was 
cloudy.  After  straining  at  the  end  of  micturition, 
patient  noticed  a  discharge  from  the  meatus.  None 
between  times.  Urinary  symptoms  subsided  in 
about  two  weeks. 

Coincident  with,  the  disappearance  of  the  urinary 
symptoms,  which  was  about  three  Mfreeks  ago,  pa- 
tient noted  a  swelling  of  the  left  scrotum,  and  this 


has  steadily  increased  in  size  and  tenderness.  Very 
little  pain  till  recently.  Now  the  pain  is  heavy, 
dull,  and  dragging.  Frequency  of  urination  is  five 
or  six  times  by  day,  three  or  four  times  by  night. 
Weight  two  months  ago,  212  pounds;  now  195 
pounds.     No  headache  or  vomiting. 

Other  than  the  condition  of  the  left  scrotum, 
physical  examination,  including  prostate  and 
vesicles,  showed  absolutely  nothing  abnormal,  the 
only  points  worth  noting  being  the  presence  of  an 
extensive  pyorrhoea  alveolaris  and  a  considerable 
redness  of  the  throat.  The  temperature  at  time  of 
entrance  was  98 . 8°  F.  Systolic  blood  pressure  was 
165  mm.  of  mercury.  The  Wassermann  reaction 
and  the  gonococcus  fixation-test  were  negative. 
The  urine  was  clear  and  sparkling,  contained  no 
shreds  or  albumin,  and  was  sterile  to  culture. 
Guinea  pigs  inoculated  with  it  were  reported  later  as 
negative  for  tuberculosis. 

The  penis  and  right  side  of  the  scrotum  were 
normal.  The  left  scrotum  presented  as  a  large, 
rounded  tumor,  about  four  inches  in  diameter,  the 
swelling  extending  well  up  into  the  inguinal  canal. 
Except  on  the  anterior  surface  the  skin  was  much 
thickened  and  brawny.  Anteriorly,  the  tumor  was 
fluctuant,  with  red,  shiny,  adherent  skin.  The 
tumor  was  smooth,  elastic,  moderately  tender. 
Testis  and  epididymis  could  not  be  distinguished. 
The  whole  spermatic  cord  was  much  thickened,  the 
vas  itself  not  being  identified.  Dr.  Hugh  Cabot, 
who  saw  the  case  with  me,  made  a  diagnosis  of 
epididymitis  with  abscess  formation. 

Immediate  operation  was  advised  and  performed 
by  the  writer.  The  fluctuant  area  of  the  tumor  was 
incised,  with  the  escape  of  about  four  ounces  of 
thick,  yellow,  odorless  pus,  mixed  with  necrotic 
tissue.  This  pus  showed  in  pure  culture  the  bacillus 
mucosus  capsulatus  and  the  streptococcus.  Explo- 
ration with  the  finger  showed  that  this  pus  came, 
not  from  the  tunica  vaginalis,  which  had  not  been 
opened,  but  from  the  surrounding  tissues,  which 
were  sloughing  and  necrotic.  The  greatly  thick- 
ened tunica  was  then  opened,  with  the  escape  of  two 
or  three  ounces  of  thick,  yellow  pus,  mixed  with 
necrotic  tissue  in  which  were  seminiferous  tubules. 
This  pus  contained  the  bacillus  mucosus  capsulatus 
in  pure  culture.  Attempts  to  separate  tunica  from 
testis  revealed  dense  adhesions  between  them. 
The  testicle  now  presented  in  the  incision  and  was 
found  to  contain  an  abscess  cavity  the  size  of  an 
English  walnut,  from  which  still  more  pus  and 
necrotic  testicular  tissue  could  be  expressed.  The 
epididymis  was  not  seen,  but  was  felt  posteriorly, 
thickened  and  indurated.  The  whole  spermatic 
cord  was  much  thickened.  This  was  tied  off  in  sec- 
tions and  divided  near  the  external  inguinal  ring, 
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thus  removing  en  masse  the  testicle,  epididymis, 
and  tunica  vaginalis  (Figs,  i  and  i).  In  the  cut- 
section  the  vas  appeared  to  be  normal.  The  inner 
&spect  of  the  scrotal  wall,  very  necrotic,  was  then 
thoroughly  curetted,  and  the  cavity  swabbed  with 
tincture  of  iodine. 

Convalescence  was  uneventful,  and  the  patient 
left  the  hospital  ten  days  later. 

He  came  to  the  out-patient  department 
several  times  a  week  for  dressings.  The 
wound  was  entirely  healed  January  17,  1913. 
On  January  24th  he  returned  with  a  profuse 
urethral  discharge  of  about  24  hours'  dura- 
tion. There  had  been  no  coitus  since 
October.  Urination  was  four  or  &ve  times 
day  and  night,  and  there  was  considerable 
dysuria.  The  urine  was  cloudy  throughout 
and  contained  a  few  shreds.  Smears  of  the 
urethral  discharge  showed  much  pus  and 
many  large  gram-positive  intracellular  cocci. 
No  gram-negative  organisms  were  seen.      A 


culture  of  this  pus  showed  a  profuse  growth 
of  gram-positive  baciUi  and  cocci.  No 
gonococci  were  found.  Four  days  later  the 
urethral  discharge  and  the  symptoms  had 
subsided  and  the  urine  was  perfectly  clear 
and  sparkling.  It  is  possible  that  the 
organisms  found  in  the  abscess  and  in  the 
subsequent  urethral  discharge  were  identical, 
but  unfortunately  no  steps  were  taken  to 
compare  them. 

Sections  of  the  testicle  at  the  points  shown 
in  the  photographs  (Figs,  i  and  2)  were 
examined  by  Dr.  S.  B.  Wolbach,  assistant 
professor  of  bacteriology  at  the  Harvard 
Medical  School.  We  wish  here  to  express 
our  gratitude  for  his  courtesy.  His  report 
is  as  follows : 

"Section  through  the  wall  of  an  abscess 
of  the  testicle  including  testicular  tissue 
and  tunica  albuginea  (Fig.  3).    The  border 
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lining  the  abscess  cavity  in  the  testicle  con- 
tains a  few  small  masses  of  necrotic  material, 
and  in  a  few  places,  springing  from  the 
interstitial  tissue,  are  small  areas  of  granula- 
tion tissue.  The  tubules  in  the  abscess  wall 
are  flattened  and  distorted.  The  germinal 
epithelium  shows  various  stages  of  atrophy 
to  complete  disappearance.  The  cells  of 
the  tubules  are  represented  by  thick  con- 
voluted bands  of  hyaline  fibrous  tissue. 
The  interstitial  tissue  throughout  the  wall 
of  the  abscess  shows  connective- tissue  in- 
crease and  the  formation  of  new  capillaries. 
The  tubules  contain  an  occasional  migrating 
polymorphonuclear  leucocyte.  The  fibrosed 
interstitial  tissue  is  everywhere  infiltrated 
with  polymorphonuclear  leucocytes,  lymph- 
oid and  plasma  cells.  The  external  border 
of  the  tunica  is  very  much  injected ;  in  places 
there  are  small  hasmorrhages.  It  is  infil- 
trated with  polymorphonuclear  leucocytes, 
lymphoid  and  plasma  cells.  At  one  end  of 
the  section,  involving  the  tunica  and  the 
testicular  tissue,  is  an  abscess  cavity  lined 
with  granulation  tissue  and  necrotic  mate- 
rial. The  necrosis  has  extended  irregularly 
into  the  substance  of  the  testicle,  following 
the  interstitial  tissue.  This  abscess  cavity  is 
apparently  at  the  reflection  of  the  tunica 
vaginalis  upon  the  testicle.  There  are 
smaller  abscess  cavities  in  the  greatly  thick- 
ened and  fibrosed  tunica  vaginalis. 

"There  is  nothing  distinctive  in  the 
pathological  process  represented  by  this 
section.  The  changes  are  such  as  might  be 
found  in  the  tissues  surrounding  an  abscess 
due  to  any  of  the  pyogenic  organisms.  The 
process  has  been  extending  by  way  of  the 
interstitial  tissue.  The  changes  in  the 
tubules  are  largely  due  to  pressure  and  sub- 
sequent atrophy,  except  where  they  are 
totally  necrotic  through  involvement  in 
the  abscess  cavity." 

The  two  following  cases  were  seen  by  the 
writer  in  his  own  practice. 

Case  2.  H.  K.  H.,  30  years  old,  single.  Referred 
by  Dr.  A.  J.  Halpin  of  Lowell,  Massachusetts, 
February  13,  191s,  for  chronic  prostatitis. 

The  patient  had  had  gonorrhoea  about  a  year 
previoudy.  Six  months  later  the  left  epididymis 
became  involved.  Since  this  he  had  had  prostatic 
massage,  irrigations,   and  sounds  regularly  every 


Fig.  3.  Microphotograph  {13  diameters)  of  section  of 
abscess  wall.  Upper  edge  of  section  shows  abscess  waU; 
lower  edge  ^ows  tunica.    Photograph  by  L.  S.  Brown. 

week.  The  urine  was  clear,  with  a  few  shreds; 
there  was  no  urethral  dbcharge,  but  there  was  a 
little  pus  in  the  prostatic  secretion.  The  left 
epididymis  was  slightly  thickened.  After  one  or  two 
visits  the  patient  disappeared.  Two  weeks  later 
I  was  called  to  see  him.  On  the  day  after  his  last 
visit  the  left  side  of  the  scrotum  became  tender, 
painful,  and  swollen.  The  condition  rapidly  grew 
much  worse.  There  was  marked  constitutional 
disturbance,  evidently  much  fever,  and  great  pain. 
There  had  been  no  urethral  discharge  or  urinary 
symptoms. 

When  seen  by  me  the  patient  looked  very  sick 
and  had  evidently  lost  much  weight.  The  left  side 
of  the  scrotum  was  much  enlarged,  red,  indurated, 
and  brawny.  Anteriorly  the  tumor  was  fluctuant. 
The  vas  was  moderately  thickened.  Nothing  ab- 
normal was  made  out  in  the  right  side  of  the  scrotum 
or  in  the  prostate  or  vesicles.  No  discharge  could 
be  milked  from  the  urethra.     Urine  was  not  seen. 

The  fluctuant  area  was  incised,  with  the  escape  of 
about  one  ounce  of  thick  yellow  pus,  containing  the 
colon  bacillus  in  pure  culture.  Testicular  tissue, 
necrotic  and  sloughing,  appeared  in  the  wound. 
There  were  many  strong  adhesions  between  the 
layers  of  the  tunica  vaginalis.  On  separating  these 
the  epididymis  was  found  to  be  essentially  normal 
in  size  and  consistency.  The  whole  lower  half  of 
the  testicle  was  involved  in  an  abscess,  leaving  a 
cavity  around  which  was  a  dense,  tough,  yellowish 
wall.  The  upper  half  of  the  testis  appeared  to  be 
normal  in  size  and  consistency,  and,  together  with 
the  epididymis,  was  left  behind  in  the  hope  of  saving 
it.  The  necrotic  tissues  were  carefully  curetted 
and  the  wound  drained. 
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Fig.  4.  Type  1.  1.  spermalie 
artery;  2.  epididymal  branch  of  the 
^>ermatic;  3,  deferent iai  artery;  4, 
funicular  artery;  5,  epididymiy-funicu- 
lo-dcfcrential  anastomosis  in  form 
of  T.  rhotographs  of  Kigs.  4,  s 
and  6  by  L.  S.  Brown  after  Picqu£ 
and  Worms. 


Fifi-  5'  rjpc  1.  1.  spermatic 
artery  (main  trunli);  2,  internal 
^>ermatic  artery;  3,  e^ilenial  sper- 
matic artery;  4,  epididymal  branch; 
5,  deferential  artery;  6.  funicular 
artery;  7,  spermalo-tuniculo-defcren- 
form  of  T. 


artery;  2,  epididymal  branch  of  sper- 
matic; 3.  deferential  artery;  4,  funicu- 
lar artery;  5,  anastomosis  between 
epididymal  branch  and  deferential 
artery;  6,  anastomosis  between  a 
testicular  branch  of  spermalie  and 
funicular   artery. 


Convalescence  was  uneventful,  except  that  during 
it  the  upper  half  of  the  testicle  sloughed  out,  leaving 
behind  an  epididymb  which,  up  to  date,  seems  per- 
fectly normal. 

Case  3.  G.  B..  35  years  old,  single,  lawyer. 
Referred  to  the  writer  on  December  31,  igio,  by 
Dr.  John  W.  Dewis  of  Boston. 

Gonoirhcea  several  times,  with  bilateral  epididy- 
mitis four  years  previously.  About  four  weeks  ago 
the  right  side  of  the  scrotum  became  swollen  and 
painful.  Patient  was  contined  to  his  bed  for  several 
days  on  account  of  pain  and  tenderness.  A  few  days 
ago  an  abscess  formed  in  the  front  of  the  scrotum. 
causing  much  pain.  There  has  been  no  discharge 
from  the  urethra  and  no  abnormality  of  micturi- 
tion. 

The  patient  looked  sick  and  haggard.  The  right 
side  of  the  scrotum  was  found  to  be  much  enlarged, 
very  oedematous,  indurated,  and  reddened.  In 
from,  near  the  raph£,  there  was  a  soft,  fluctuant 
area.  The  scrotal  contents  could  not  be  made  out. 
The  left  testis  and  epididymis  were  normal. 

Orchideclomy  was  performed  by  the  writer. 
The  whole  spermatic  cord  was  much  thickened  and 
matted  together,  but  the  vas  itself  was  not  enlarged. 
Incision  of  the  fluctuant  area  in  the  scrotum  allowed 
the  escape  of  much  thick  pus,  mixed  with  necrotic 
testicular  tissue.  The  tunica  was  much  thickened 
and  adherent  to  the  testicle  anteriorly.  The  latter 
was  involved  in  an  abscess  which  invaded  chiefly 


its  upper  half.     The  epididymis  did  not  seem  to  be 
inflamed.     Unfortunately,  no  cultures  were  taken. 

That  the  testicle,  even  in  the  presence  of 
an  actively  suppurating  epididymis,  is  ex- 
tremely resistant  to  bacterial  invasion  we 
are  all  aware.  Its  power  to  recover  from 
severe  infection,  as,  for  example,  tuber- 
culosis, after  removal  of  the  primary  focus 
in  the  epididymis  has  been  shown  by  the 
writer  in  his  studies  of  epididymal  tuber- 
culosis. It  would  seem,  therefore,  that 
Nature  had  planned  well  to  preserve  to  the 
last  an  organ  which  is  of  prime  importance, 
not  only  for  her  welfare  but  also  for  that  of 
its  owner. 

The  defense  of  this  vital  organ  is  twofold, 
consisting  on  the  one  hand  of  its  dense  and 
intimately  applied  tunica  albuginea,  on  the 
other  of  its  rich  and  elaborate  blood  supply; 
and  finally,  we  must  regard  the  rich  lym- 
phatic network  with  which  it  is  surrrounded 
and  permeated  (Testut  and  others)  as  being 
a  protective  factor  of  no  little  value.  Also 
we  regard  it  as  possible  that  the  little  under- 
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stood  but  none  the  less  recognized  internal 
secretion  of  the  testicle  may  contribute 
more  or  less  to  its  comparative  immunity. 
The  value  of  the  albuginea  as  a  protective 
shield  was  recognized  and  described  years 
ago  by  Gendrin,  whose  opinion  was  also 
shared  by  Curling.     The  latter  says: 

**When  the  contiguous  organ  or  adjacent 
part  is  of  a  different  structure  from  that  of 
the  cellular  tissue,  the  extension  of  the 
inflammation  inward  is  checked.  Thus  in 
the  case  of  the  inflamed  tunica  vaginalis 
the  cellular  tissue  readily  transmits  the 
morbid  action  to  the  epididymis,  but  the 
tunica  albuginea  arrests  its  progress  to  the 
body  of  the  testicle.'' 

The  elaborate  blood  supply  already  men- 
tioned is  to  be  regarded  as  a  two-edged 
sword.  Not  only  can  it  maintain  such  a 
high  state  of  nutrition  in  the  testicle  that 
incoming  bacteria  are  readily  discouraged, 
but  obviously  it  also  serves  as  the  high  road 
along  which  these  organisms  can  travel. 
This  rich  vascularity  of  the  organ,  a  kindly 
provision  of  Nature  not  only  for  the  salva- 
tion of  the  reckless  surgeon,  but  also  for  the 
testicle  itself,  has  been  demonstrated  by 
Picque  and  Worms,  who  have  perfected  and 
confirmed  the  work  of  many  earlier  in- 
vestigators in  a  large  series  of  careful  dis- 
sections of  injected  human  specimens.  They 
have  shown  constant  but  slightly  variable 
anastomoses  between  the  spermatic,  the 
deferential,  and  the  funicular  arteries  (the 
latter  running  in  the  walls  of  the  tunica 
vaginalis).  These  variations  fall  roughly 
into  three  groups  (Figs.  4,  5  and  6).  In 
each,  however,  it  is  clear  that  blood  is  con- 
veyed to  the  testicle  by  the  three  different 
arteries  already  mentioned,  any  one  or  two 
of  which  may  be,  and  often  are,  destroyed 
without  harm  to  the  organ. 

If  now  we  are  to  regard  the  rich  blood 
supply  of  the  testicle  not  only  as  a  means  of 
defense  but  also  as  the  conveyer  of  infec- 
tious organisms,  we  may  well  ask,  Why  is 
not  the  one  function  of  the  blood  stream 
nullified  by  the  other?  The  question  is 
partially  answered  by  the  statement  of 
Belfield  that  the  testicle,  like  the  kidney,  is 
an  excretory  organ.    He  has  recently  said: 


**  While  the  kidney  is  provided  with  a  new 
and  private  sewer,  the  ureter,  the  testis 
continues  to  use  the  frog's  old  urinary  duct, 
now  called  epididymis  and  vas  deferens. 
This  excretory  function  of  the  testicle  and 
its  duct  illumines  both  its  intimate  alliance 
with  the  kidney  and  its  frequent  infection 
from  the  blood.  .  .  .  The  recognition  of 
the  testicle  as  an  excretory  organ  illumines 
the  frequent  invasion  of  its  tubules  by 
mumps,  typhoid  and  colon  bacilli,  spirochaeta 
pallida,  and  other  blood  infection." 

For  our  purposes  we  must  go  farther,  and 
attribute  to  the  testicle  not  only  an  excre- 
tory but  also  a  selective  function.  In  this 
way  only  can  we  explain  its  freedom  from 
invasion  by  the  gonococcus  and,  to  a  certain 
extent,  the  tubercle  bacillus.  For  these  two 
organisms  at  least,  and  especially  the  first, 
the  testicular  soil  is  inimical.  On  the  other 
hand  the  testes  seem,  on  occasion,  to  offer 
favorable  conditions  for  the  growth  of  the 
organisms  of  typhoid  fever,  mumps,  glan- 
ders, and  syphilis.  These  organisms  rarely 
if  ever  attack  the  epididymis,  and  then  only 
late  in  the  disease.  Here  again  is  evidence 
of  a  selective  function. 

The  pyogenic  organisms  such  as  the  colon 
bacillus,  the  bacillus  mucosus  capsulatus, 
and  the  staphylococcus  aureus  find  condi- 
tions favorable  for  their  growth  in  testis 
as  well  as  in  epididymis.  In  this  group  we 
can  also  place  the  tubercle  bacillus,  for,  as 
we  are  all  aware,  while  it  attacks  the  epididy- 
mis primarily,  it  may  later  invade  the  testicle, 
flourish  there  in  a  half-hearted  manner,  and 
disappear  after  the  removal  of  the  primary 
focus. 

It  is  our  conviction  that  organisms  of 
various  types  may  and  do  circulate  in  the 
blood  stream  at  various  times  and  under 
certain  conditions.  To  the  fact  that  they 
find  lodgment  in  certain  organs  and  tissues 
when  circumstances  are  favorable  is  due  the 
occupancy  of  most  of  the  beds  in  our  hos- 
pitals. 

It  is  clear  that  these  organisms  find  their 
way  into  the  testis  and  epididymis  as  freely 
and  as  frequently  as  into  other  organs, 
perhaps  more  so,  owing  to  the  fact  that  their 
main  blood  supply,  the  spermatic  arteries. 
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take  origin  from  the  aorta,  which  might 
reasonably  be  called  the  distributing  center. 
But  we  have  seen  (Figs.  4,  5,  and  6)  that  the 
circulation  of  the  testicle  and  epididymis  is 
not  only  very  rich,  but  also  is  so  arranged 
that  organisms  passing  through  any  one  of 
the  three  main  arteries  have  free  access  to 
both  organs,  more  especially  the  testicle. 
This  being  the  case,  we  must  look  to  the 
selective  action  of  each  organ,  already  dis- 
cussed, to  explain  the  invasion  of  testicle 
by  one  organism,  of  epididymis  by  another, 
and  of  either  or  both  organs  by  a  third. 
Furthermore,  we  must  ascribe  infection  of 
the  epididymis,  more  frequent  by  far  than 
that  of  the  testicle,  to  a  less  active  resistance, 
this  being  due  perhaps  to  the  difference  in 
the  blood  supply  of  the  two  organs  which  we 
have  seen  exists,  and  also  to  the  comparative 
poverty  of  the  epididymis  in  its  lymphatic 
circulation. 

What  evidence  have  we  that  the  infection 
of  the  testicle  in  the  three  cases  reported 
occurred,  not  by  way  of  the  vas  deferens, 
not  through  the  lymphatics,  but  by  way  of 
the  blood  stream? 

In  the  first  place  Esmonet,  in  1902,  showed 
that  the  testicle  could  be  infected  much  more 
easily  and  frequently  by  injection  of  organ- 
isms (tubercle  bacilli)  into  the  general  circu- 
lation through  the  aorta  than  through  the 
vas  deferens,  even  though  a  condition  of 
stasis  was  produced  by  ligature  of  that 
structure.  The  more  recent  work  of  Walker 
has  confirmed  this  view.  Speaking  of  his 
experimental  production  of  tuberculosis  of 
the  testicle  in  guinea  pigs,  he  says: 

"In  those  cases  in  which  the  animals  had 
received  injections  into  the  aorta  and 
were  killed  within  a  short  time  afterward  I 
found  in  one  gland  several  small  capillaries 
containing  tubercle  bacilli,  and  in  another 
I  observed  very  young  tubercles  close  to  the 
blood-vessels.  It  is  presumable  from  this 
that  the  organisms  penetrate  the  walls  and 
form  a  tubercle  in  the  immediately  sur- 
rounding tissues.*' 

What  applies  to  the  tubercle  bacillus  may 
apply  as  well  to  other  organisms.  But  it 
must  not  be  forgotten  that  in  clinical  mate- 
rial, owing  to  the  length  of  time  which  gen- 


erally elapses  from  onset  of  disease  to  time 
of  operation,  the  pathologist  is  obliged  to 
read  the  story  backward,  a  feat  which  he  is 
either  unwilling  or  unable  to  perform. 

Secondly,  it  is  now  universally  acknowl- 
edged that  renal  tuberculosis  occurs,  not 
by  ascending  infection  through  the  ureter 
from  the  bladder,  but  by  a  hematogenous 
or  lymphatic  route.  In  other  words,  infec- 
tious processes  tend  to  follow  the  natural 
route  of  the  secretions  or  excretions  of  the 
organs  involved.  Thus  it  is  also  acknowl- 
edged by  most  that  in  genital  tuberculosis 
the  epididymis  is  primarily  attacked,  pros- 
tatic involvement  being  secondary.  Thus 
the  tubercle  bacillus  follows  the  current  in 
the  vas  deferens  from  epididymis  to  prostate. 
Even  in  the  frequent  examples  of  involve- 
ment of  the  second  epididymis  shortly  after 
the  involvement  of  the  first  side  there  is 
ample  experimental  and  clinical  evidence  to 
show  that  this  too  is  not  a  deferential,  but  a 
haematogenous  or,  in  certain  cases,  a  lym- 
phatic transmission  of  bacilli. 

Thirdly,  in  many  infections  of  the  testicle 
by  the  typhoid  bacillus,  as  well  as  by  other 
organisms,  repeated  examination  of  the 
urine  microscopically  and  bacteriologically 
has  revealed  no  bacteria.  The  infection  is 
clearly  haematogenous,  although  in  a  few 
cases  note  has  been  made  of  the  involve- 
ment of  the  whole  spermatic  cord  or  of  the 
vas,  indicating  possibly  a  migration  of 
organisms  through  the  lymphatics. 

And  so  it  must  be  regarded  in  our  first 
case,  if  not  in  the  others  as  well.  All  the 
diagnostic  means  at  our  disposal  failed  to 
reveal  a  focus  of  infection  in  the  body,  not 
even  in  the  genital  or  urinary  tract,  although 
it  seems  probable  that  the  patient  had  had 
an  epididymitis  and  possibly  a  prostatitis, 
perhaps  of  gonorrhoeal  origin.  The  patient 
had  a  severe  pyorrhoea  alveolaris  and  a 
reddened  pharynx.  Possibly  a  culture  from 
these  two  points  would  have  thrown  light 
on  the  matter.  The  infection  of  the  testicle 
in  the  second  case  with  the  colon  bacillus  is 
equally  obscure  and  purely  a  matter  of 
speculation.  But  in  both  it  seems  clear  that 
the  infection  was  haematogenous,  although 
we    cannot    exclude    a    l3anphatic    origin. 
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This  view  is  strengthened  in  the  first  case 
at  least  by  the  report  of  the  pathologist, 
who  finds  the  process  to  have  extended  by 
way  of  the  interstitial  tissue,  a  fact  which 
suggests  a  blood-borne  infection.  The  work 
of  Walker  seems  to  bear  out  this  belief. 

Reduced  to  its  lowest  terms,  this  dis- 
cussion summarizes  as  follows : 

1 .  The  testicle  is  protected  from  infection 
by  its  tunica  albuginea  on  the  one  hand  and 
by  its  rich  blood  and  lymph  supply  on  the 
other. 

2.  Arguing  from  an  embryologic  view- 
point, the  testicle,  like  the  kidney,  may  be 
regarded  as  an  excretory  organ. 

3.  As  blood-borne  organisms  reach  epi- 
didymis and  testicle  with  equal  freedom  and 
frequency,  it  would  appear  that  the  latter 


has   a   selective   function,    rejecting  certain 
organisms  and  harboring  others. 

4.  Most  of  the  testicular  infections  are 
haematogenous.  A  few  probably  are  lym- 
phatic in  origin. 

5.  Infection  of  the  testicle  resulting  in 
abscess '  and  without  epididymal  involve- 
ment is  exceedingly  rare. 
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ALTHOUGH  in  the  title  of  this  article 
I  follow  the  classification  of  Kaufman, 
it  is  not  my  intention  to  insist  upon 
any  essential  difference  between  this 
condition,  which  I  have  named  as  a  variety  of 
elephantiasis,  and  the  lymphangiomata.  If 
anything,  its  frequent  situation  upon  the  entire 
lower  extremity,  its  lobulation,  with  cutaneous 
thickenings  and  subcutaneous  fibrosis,  and 
the  general  pathological  character  indicative 
of  vascular  stasis  and  dilatation,  with  sub- 
sequent fibrosis  rather  than  of  new  growth, 
are  the  considerations  in  favor  of  this  nomen- 
clature. Nevertheless,  the  distinction  between 
the  congenital  types  of  elephantiasis  and 
lymphangiomata  (which  are  usually  congeni- 
tal neoplasms)  is  little  more  than  one  of 
terminology.  Hereafter  they  will  be  spoken 
of  rather  indiscriminately.  Both  present  the 
same  hyperplastic  elements,  not  only  the 
l)miphatic  vessels,  but  also  the  fatty  and  fi- 
brous tissues,  and  the  smooth  musculature 
of  the  walls  of  the  larger  lymphatics  partici- 
pating in  these  growths  (Ribbert).  A  vari- 
able amount  of  lymphatic  fluid,  often  very 
abundant,  occupies  the  dilated  and  tortuous 
lymph  channels,  and  in  addition  there  may  be 
considerable  tissue  oedema. 

The  congenital  origin  bespeaks  a  disturb- 
ance in  embryonic  development.  Thus  these 
conditions  may  often  be  associated  with  other 
anomalies,  such  as  myeloceles,  encephaloceles. 

Their  size  may  be  complete  at  birth,  as  in 
our  case  given  in  illustration,  small  tumefac- 
tions may  undergo  unlimited  subsequent  en- 
largement, or  neoplasms  may  develop  late 
from  congenital  beginnings. 

L)miphangiomas  may  be  simple,  cavernous 
or  cystic,  but  most  forms  actually  encountered 
are  mixed  or  transitional  in  character. 

Simple  lymphangiomas  are  proliferations  of 
lymphatic    vessels    and    connective    tissues, 


occurring  usually  upon  the  face  and  neck  as 
congenital,  flat  or  somewhat  nodular  thicken- 
ings of  the  skin  and  subcutaneous  tissues, 
which  are  but  slightly  circumscribed.  They 
are  related  to  pigmented  naivi,  lentigines, 
freckles,  and  flesh  warts;  but  these,  because  of 
their  excessive  hyperplasia  of  endothelial 
cells,  are  better  classified  wdth  the  endothelio- 
mata  (Ziegler). 

Cystic  lymphangiomata  present  uni-  or 
multilocular  cysts,  minute  in  size  to  that  of  a 
child's  head.  These  are  lined  with  endothe- 
lium and  filled  with  serous  fluid.  Sites  of 
predilection  are  the  neck,  posterior  to  the 
sterno-cleido-mastoid,  about  the  angle  of  the 
jaw  and  in  the  supraclavicular  fossa;  less  fre- 
quently, the  cheeks,  axilla,  groin,  extremities, 
the  anterior  surface  of  the  sacrum  and  in  the 
root  of  the  mesentery.  They  are  definitely 
encapsulated  and  thus  the  most  favorable 
type  for  surgical  measures. 

It  is,  however,  the  cavernous  lymphangio- 
mas, or  those  forms  chiefly  cavernous,  that 
principally  concern  us  here,  as  they  are  prac- 
tically identical  with  congenital,  lymphan- 
giectatic  elephantiasis.  We  give  in  illustra- 
tion a  case  report  of  an  instance  of  the  latter. 
A  study  of  the  microphotographs  illustrative 
of  this  case  gives  a  good  example  of  the  di- 
lated lymph  spaces,  which  are  characteristic 
of  this  type  of  angioma. 

Lymphangioma  cavernosum  is  the  most 
frequent  form  of  the  diffuse,  non-encapsulated 
lymphangiomas.  They  appear  in  the  cheeks 
(macromelia),  the  lips  (macrocheilia),  the 
tongue  (macroglossia),  the  concha,  eyelids  and 
mucous  membrane  of  lips  and  palate  —  also 
as  lobulated  growths  of  considerable  size  upon 
the  face,  the  neck,  and  the  lower  extremity 
(as  in  our  case),  and  it  is  to  these  forms  that 
the  term  "elephantiasis  congeni talis  lym- 
phangiectatica  "  has  been  applied. 
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Possibly  their  appearance  and  location 
(when  on  the  leg)  have  been  suggestive  of  this 
name.  It  would  be  of  no  practical  value  to 
enter  into  theories  of  etiology,  such  as  intra- 
uterine pressure  and  subsequent  stasis  being 
causal  rather  than  neoplastic  formation;  and 
as  before  stated,  the  pathological  differences 
are  not  inessentials. 

The  example  given  presented  mainly  the 
picture  of  cavernous  lymphangioma,  and  if 
portions  vary,  it  is  to  be  remembered  that 
most  of  these  are  mixed  in  form. 

These  tumefactions  occur  in  the  skin, 
subcutaneous,  and  sometimes  in  the  inter- 
muscular tissues.  Their  appearance,  as  in- 
dicated above,  is  variable,  from  the  flat, 
smooth,  loose  swellings  in  the  cheek  to  the 
lobulated  forms.  Their  boundaries  are  ill- 
deflned.  The  lymph  spaces  communicate 
with  the  legitimate  lymphatic  channels,  so 
that  prolonged  pressure  reduces  the  size  of 
the  tumor,  and  the  same  is  gradually  regained 
later  upon  its  cessation.  The  overlying  skin 
is  little,  if  at  all,  discolored,  and  cannot  be 
raised  from  the  tumor.  Pachydermia  is  more 
common  in  the  lobulated  forms;  consistency 
b  soft,  with  an  indistinct  sense  of  fluctuation. 

Slow  growth  is  usual.  Rapid  increase  and 
decrease  in  size  is  common  in  all  forms  of 
lymphangiomas,  sometimes  due  to  the  occur- 
rence of  infection.    Acute  inflammation  may 


result  in  subsequent  cicatrization  and  shrink- 
age, but  may  lead  to  dangerous  complica- 
tions, such  as  extension  along  lymphatics  or 
sloughing  and  exhausting  lymph  fistulae. 
Regular  growth  is,  however,  the  rule;  skin 
and  muscles  may  be  infiltrated,  nerves  and 
blood  vessels  pushed  aside,  and  even  bone 
eroded. 

Treatment  is  most  satisfactory  in  the  cystic 
forms  which  are  encapsulated,  and  may  be 
completely  enucleated  by  blunt  dissection, 
removing  as  much  skin  as  may  be  required. 
Complete  removal  is  not  possible  in  the  simple 
or  cavernous  forms.  Partial  removal  of  deep 
wedges  is  disappointing  in  result,  and  there  is 
danger  of  inflammation  and  lymph  fistula. 
The  repeated  injection  of  irritants  may  cause 
some  diminution  in  size.  Cauterization 
should  be  discarded ;  also  ligation  of  the  blood 
supply  of  the  part,  as  the  latter  does  no  good 
and  may  result  in  gangrene. 

The  following  case  presented  some  unique 
points  of  interest,  and  is  reported  for  statisti- 
cal purposes: 

Case  No.  33,729,  Ronald  R.,  was  admitted  to  my 
Sfervice  at  Wesley  Hospital,  September,  191 1.  The 
patient,  a  two  year  old  boy,  is  normal  in  every  way, 
except  tor  the  condition  of  the  right  lower  extremity. 
The  father  stated  that  labor  had  been  normal  and 
that  the  enlargement  of  the  limb  was  noted  at  birth. 
As  nearly  as  could  be  ascertained,  the  rate  of  growth 
of  the  enlargement  was  proportionate  to  the  growth 
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Fig.  6. 


Fig.  A 


Fig.  4.  High  power  magnification  obj.  3/6  shoning 
dilated  lymph-channel  surrounded  by  loose  connective- 
tissue  stroma  in  which  there  is  round-cell  and  plasma-ceL 
infiltration.  Fig.  j.  Lytnphangiectases  in  the  deeper, 
loose  connective  tissue.  Fig.  6.  A  portion  of  tissue  from 
the  deep  layers  showing  loose  meshwork  of  i 


of  the  rest  of  the  body  and  limb.  Examination  re- 
vealed a  large  lobulated  mass  on  the  right  thigh  and 
posterior  aspect  of  leg.     It  is  firm,  inelastic  and 

attached  to  the  skin,  the  whole  mass  moving  freely 
on  the  deep  tissues.  Figs,  i,  2  and  3  give  the  idea  of 
its  shape,  size  and  position.  The  limbs  were  of 
equal  length,  and,  except  for  a  little  awkwardness, 
the  child  walks  without  difBculty.  There  was 
nothing  in  the  family  history  that  had  any  bearing 
on  the  pathogenesis.  A  skiagraph  showed  the  bones 
of  the  leg  to  be  unaffected. 

The  patient  was  anesthetized  and  a  free  incision 
made  over  the  posterior  aspect  of  the  tumor  mass. 
It  was  found  firmly  fixed  to  the  skin  throughout  its 
entire  extent,  but  separated  rather  easily  from  the 
deep  fascia.  It  was  possible  to  remove  a  large  part 
of  the  mass  and  cover  in  the  defect  with  the  remain- 
ing skin.  There  was  a  free  escape  of  a  large  amount 
of  serum  from  the  wound  for  a  number  of  days, 


Fig.  7. 

Fig.  8. 

tissue  and  dilated  lymph- vessels,  obj,  2/3.  Fig.  7.  Low 
power  magnification  obj.  3/3.  Dense  connective  tissue 
undergoing  hyaline  degeneration.  Marked  lymph- 
angiectases.  Fig.  S.  Low  power  magnification  obj.  1/3. 
A  portion  of  the  tissue  near  the  surface  showing  fibroma-like 
character, 

but  it  healed  without  any  destructive  suppuration. 
The  patient  returned  home  and  died  of  a  pneumonia 
about  six  months  later. 

The  following  is  the  pathological  report, 
made  by  Dr.  Harry  Jackson,  of  the  Pathologi- 
cal Department  of  Northwestern  University 
Medical  School: 

PATHOLOGICAL  REPORT  OF  A  CASE  OF  ELE- 
PHANTIASIS CONGENITALIS  LYMPHANGIEC- 
TATICA  FOR  DR.  BESLEY. 

According  to  Kaufman,  elephantiasis  may 
be  classified  etiologically  as  elephantiasis 
congenitalis  and  elephantiasis  acqnisita. 

Elephantiasis  congenitalis  may  also  be 
hereditary  and  it  usually  appears  as  tumor- 
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like  swellings  of  the  skin  which  are  partly 
fibromas  with  lymphangiectases,  and  partly 
neurofibromas.  Elephantiasis  acquisita  may 
be  of  the  tropical  type,  which  is  endemic  in 
tropical  countries,  and  is  due  to  the  filaria 
sanguinis  hominis.  These  organisms  block 
up  the  l>Tnph  channels  and  appear  in  the 
blood-stream  during  sleep. 

Elephantiasis  nostra  is  the  acquired  type 
usually  found  with  us,  and  occurs  after  chronic 
or  recurring  inflammations  of  the  skin.  It 
has  been  found  after  erysipelas,  lymphangitis, 
eczema,  tuberculosis  and  syphilis.  With  the 
removal  of  the  lymph  glands,  for  instance  of 
the  groin,  elephantiasis  has  been  produced  in 
the  penis  and  scrotum. 

Location.  Elephantiasis  is  most  commonly 
seen  in  the  lower  extremities  and  in  the  male 
and  female  genitalia.  It  may  occur  in  the 
lips  and  tongue,  as  macrocheilia  and  macro- 
glossia.  It  affects  the  epidermis,  cutis  and 
subcutis,  with  an  increase  of  the  connective 
tissue  and  a  widening  of  the  lymph  channels, 
while  the  muscle,  fat  and  nerves  are  destroyed. 

Varieties.  According  to  consistency,  we 
have: 

Elephantiasis  dura,  a  form  in  which  the 
connective  tissue  is  very  dense,  and  gives  to 
the  tissues  a  hard  consistency. 

Elephantiasis  mollis,  which  has  an  cedema- 
tous  connective  tissue  which  is  grayish  white 
in  color. 

A  study  of  the  surface  allows  of  the  foUow- 
mg  classification: 

Elephantiasis  glabra,  in  which  the  skin  is 
smooth. 

Elephantiasis  verrucosa,  in  which  the  skin 
is  rough  and  warty. 

Elephantiasis  tuberosa.     Here  the  skin  is 


in  thick  plaques  presenting  an  appearance 
resembling  ichthyosis. 

Elephantiasis  nigra,  with  pigmented  skin. 

Elephantiasis  lymphangiectatica,  a  variety 
in  which  the  lymphatic  spaces  are  dilated  or 
varicose,  and  from  which  one  can  squeeze  a 
milky  fluid. 

Description  of  a  portion  of  the  excised  tissue. 
Grossly,  the  skin  appears  thickened  and  retic- 
ulated. From  the  meshwork  a  thin,  milky 
fluid  can  be  expressed.  There  is  considerable 
adipose  tissue  present.  Near  the  skin  surface, 
the  tissue  is  dense  and  the  lymphatic  spaces 
are  small.  Deeper,  the  tissue  is  loose  and  soft 
in  consistency,  the  lymphatic  spaces  larger, 
and  the  fluid  content  greater  in  amount. 

Microscopically,  the  superficial  portion  of 
the  section  which,  on  gross  examination,  was 
so  dense  is  seen  to  be  made  up  of  connective- 
tissue  bundles  undergoing  hyaline  degenera- 
tion. The  lymph  sinuses,  lined  by  a  single 
layer  of  endothelial  cells,  are  dilated  and 
irregular  in  shape  and  fairly  numerous.  Some 
of  them  contain  a  granular  debris,  lympho- 
cytes and  some  red  blood  cells.  In  the  con- 
nective tissue  are  accumulations  of  small 
round-cells.  The  blood  vessels  show  passive 
hyperaemia. 

In  the  deeper  portion  of  the  section,  the 
connective  tissue  is  arranged  in  a  loose  mesh- 
work throughout  which  there  is  considerable 
adipose  tissue.  The  lymph  channels  are  wide- 
ly dilated.  Some  are  compressed  and  appear 
long  and  narrow,  while  others  are  irregular 
and  tortuous  and  show  dilatations.  A  few 
large  round-cells  are  scattered  throughout  this 
tissue,  and  there  is  much  oedema.  In  this 
tissue,  deeply  placed,  are  also  seen  isolated 
bundles  of  muscle  fibers. 
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FREE   TRANSPLANTATION   OF   FASCIA  ^ 

By  EDMOND  M.  VON  EBERTS,  M.  D.,  and  W.  H   P   HILL,  M.  D  ,  Montreal 


THE  feasibility  of  transplanting  tendon 
was  demonstrated  in  1881  by  Gluck, 
who  transferred  a  segment  of  tendon 
from  one  fowl  to  another  without  loss 
of  function.  In  1887  Peyrot  transplanted  a 
piece  of  tendon  4  cm.  in  length  from  a  dog  to 
a  tendon  defect  in  the  finger;  the  transplant 
healed  in  position  and  function  was  partially  re- 
stored. About  the  same  time  Monod  ob- 
tained a  perfect  functional  result  by  trans- 
planting a  rabbit  tendon  to  a  defect  in  the 
flexor  longus  poUicis  of  a  human  patient. 
Mainzer  in  1902  reported  two  cases  in  which 
union  occurred  in  homotransplants  used  in 
the  bridging  of  tendon  defects.  Following 
the  publication  of  von  Hacker's  work  upon 
the  autoplastic  repair  of  tendons,  however, 
attention  was  directly  chiefly  to  his  method. 
The  experimental  work  of  Martin  Kirschner 
gave  renewed  impetus  to  the  whole  subject  of 
free  tendon  and  fascia  transplantation,  and 
latterly  not  only  has  a  considerable  amount  of 
confirmatory  experimental  work  been  done 
but  the  practical  application  has  also  been 
put  to  the  test. 

Our  work  was  carried  out  in  the  Depart- 
ment of  Experimental  Medicine  at  McGill 
University  during  the  early  months  of  191 2. 
It  consisted  in  the  transplantation  of  a  seg- 
ment of  fascia  lata  from  one  dog  to  an  arti- 
ficially prepared  defect  in  either  the  tendo 
AchilUs,  the  dura  mater,  or  the  peritoneum  of 
the  same  dog.  Twenty-six  operations  in  all 
were  done,  and  they  are  described  here  in 
three  groups. 

GROUP   I 

In  the  first  group  of  nine  experiments  a 
segment  of  fascia  lata  was  transferred  to  an 
artificial  defect  in  the  tendo  Achillis.  The 
technique  was  as  follows:  The  tendo  Achillis 
in  one  leg  was  exposed  by  a  lateral  incision, 
a  retention  suture  of  chromicized  catgut  insert- 
ed, and  the  segment  of  tendon  included  in  the 
suture  excised.  An  incision  was  then  made 
over  the  iliotibial  band  and  a  piece  of  fascia 
removed,  i  cm.  longer  than  the  tendon  defect 
and  wide  enough  to  form  a  cylinder  of  the 

^  Read  before  the  Montreal  Medico- 


same  circumference  as  the  excised  tendon. 
This  flap  was  next  rapidly  transferred  and 
sutured  with  fine  chromicized  gut  around  the 
tendon  stumps,  the  retention  suture  being 
included  within  the  cylinder.  Finally,  the 
tendon  sheath  was  sutured  with  fine  catgut. 
The  muscular  surface  of  the  fascia  was  turned 
outward  as  being  that  surface  less  likely  to 
form  adhesions  with  the  tendon  sheath.  This 
method  of  procedure  was  followed  in  seven 
cases.  In  the  other  two,  instead  of  the  ends 
of  the  stumps  being  included  within  the 
cylinder  of  fascia,  end-to-end  suture  of  the 
graft  to  the  tendon  stumps  was  performed. 

Results.  In  six  of  the  seven  cases  done  by 
the  first  method  lengthening  was  entirely 
prevented  and  function  was  regained  wholly 
or  in  part,  according  to  the  lapse  of  time 
between  the  operation  and  the  destruction 
of  the  animal.  In  the  seventh  case,  as  the 
suture  between  the  fascial  graft  and  the 
lower  stump  did  not  hold,  there  was  slight 
lengthening  but  comparatively  little  loss  of 
function.  In  the  two  cases  done  by  the  second 
method  the  yielding  of  the  sutures  led  to 
permanent  lengthening  of  the  tendon,  and 
there  was,  consequently,  only  partial  restora- 
tion of  function. 

Following  the  grafting  of  fascia  in  such  a 
position,  there  is  at  first  a  marked  thickening 
owing  to  exudation  within  the  tendon  sheath 
and  to  proliferative  changes  in  the  surrounding 
tissues.  This  thickening  about  the  graft  sub- 
sides gradually,  and  with  its  subsidence  there 
is  a  concomitant  improvement  in  function, 
until  finally  normal  movements  are  restored. 
The  dog  from  which  specimen  No.  7  (Fig. 
i-b)  was  taken  was  killed  33  days  after  opera- 
tion, at  which  time,  although  there  was  still  a 
slight  limp,  the  animal  was  able  to  stand  on 
its  hind  legs  and  jump  about  without  evident 
pain  or  discomfort.  There  was  no  deformity. 
In  animal  No.  24  (Fig.  2),  killed  six  and  two- 
thirds  months  after  operation,  there  was 
complete  restoration  of  function. 

Specimens  were  taken  from  all  the  animals 
in  this  group  except  one,  and  each  specimen 
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(c) 


(b) 


(a) 


Fig.  1.  a.  Tendon  defect  allowed  lo  heal  without 
crafting;  shows  marked  lengthening  of  the  tendo  achillisi 
b.  grafted  tendon  33  days  after  operation;  shows  marked 
thickening  of  the  tendon;  moderate  grade  of  muscular 
atrophy.    Tendon  nonnal  in  length;  c,  nonnal  tendon. 

shows  that  the  graft  retained  its  normal  gross 
and  microscopical  appearance. 

The  comparbon  of  a  tendon  in  which  the 
defect  has  not  been  repaired  (Fig.  i-a)  with 
one  in  which  it  has  been  repaired  by  a  graft 
(Fig.  i-b)  proves  at  once  the  value  of  the  graft. 
Undue  lengthening  and  loss  of  function  in  the 
tendon  have  been  prevented.  A  further  com- 
parison of  the  grafted  tendon  (Fig.  i-b)  with 


Fig.  2.  Grafted  left  and  normal  right  tendon  from  dog 
killed  sii  and  three-fourths  months  after  operation  showing 
nonnal  length  of  grafted  tendon,  slight  thickening  at  the 
site  of  the  Kraft,  and  slight  muscular  atrophy.  In  this  case 
there  was  complete  restoration  of  function. 


the  normal  tendon  (Fig.  i-c)  shows  that  there 
is  no  lengthening  whatever. 

Microscopical  preparations  from  these 
grafts  show  unaltered  fascial  elements,  that 
is,  fascial  fibers  or  bundles  of  fibers  with  un- 
altered staining  reaction  of  the  component 
cells.  In  grafts  removed  a  few  days  after 
operation  there  is  seen,  in  varying  degrees, 
an  inflammatory  reaction,  chiefly  evident  in 
the  space  between  the  tendon  sheath  and  the 
transplant,  and  characterized  by  the  exuda- 
tion of  lymph  and  the  proliferation  of  con- 
nective-tissue cells  derived  from  the  inner 
surface  of  the  tendon  sheath.  There  is  a 
similar    though    less    marked    inflammatory 


Fig.  3 

Fig.  3.     ^cimen  showing  dural  graft.   A  few  adhesions 

were  piesent  at  the  center  of  the  graft,  beneath  which  at 

the  time  of  operation,  owing  to  hiemorrhage.  a  cortical 

i-essel  had  to  \x  ligated.    There  are,  however,  no  adhesions 


along  the  line  of  union  of  the  graft  with  the  dura  mater. 
.Fig.  4.  Fascial  graft  of  the  meninges  viewed  from  within 
the  skaW.  Complete  absence  of  adhesions  between  pia 
arachnoid  and  graft. 
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reaction  in  the  tendon  sheath  itself  and  in  the 
tissues  immediately  surrounding  it,  the  whole 
representing  the  early  inflammatory  changes 
which  are  responsible  for  the  marked  thicken- 
ing that  shortly  follows  operation  and,  in  the 
final  stages,  for  the  permanent  thickening  that 
is  usually  present  in  a  greater  or  less  degree. 
There  are  no  signs  of  vascular  invasion  of 
the  graft  nor  of  multiplication  of  the  fascia 
cells.  On  the  other  hand  there  is  no  necrosis. 
The  grafts  are  apparently  kept  aUve  purely 
by  lymph  seepage. 

GROUP   II 

In  the  second  group  of  three  experiments, 
segments  of  fascia  lata  were  transplanted  to 
artificial  defects  in  the  dura  mater  and 
sutured  into  place  with  silk  thread.  One  of 
the  animals  died  of  oedema  of  the  lungs  at  the 
conclusion  of  the  operation.  Photographs  of 
specimens  from  the  other  two  animals  are 
here  shown.  In  one  (Fig.  3)  there  are  a  few 
adhesions  at  the  center  of  the  graft,  beneath 
which,  at  the  time  of  operation,  a  cortical 
vessel  had  to  be  ligated  owing  to  haemorrhage. 
There  are,  however,  no  adhesions  along  the 
line  of  union  of  the  graft  with  the  dura  mater. 
In  the  second  specimen  (Fig.  4)  there  is 
perfect  union,  and  adhesions  have  not  formed 
between  the  pia  arachnoid  and  the  graft.  In 
these  cases  the  muscular  surface  of  the  fascia 
was  turned  toward  the  brain.  The  outer 
surface  of  the  transplant  became  adherent 
to  the  overlying  temporal  muscle.  Conva- 
lescence was  uninterrupted.  As  it  was 
thought  more  desirable  to  show  the  grafts  in 
position,  a  microscopical  examination  of  the 
transplants  was  not  made. 

GROUP  in 

In  the  third  group  of  14  experiments,  seg- 
ments of  fascia  were  transplanted  to  artificial- 
ly prepared  peritoneal  defects.  The  muscular 
surface  of  the  grafts  was  turned  toward  the 
peritoneal  cavity.  Although  there  was  no 
injury  to  the  surface  of  the  grafts  and  no 
unnecessary  exposure  of  the  tissues  to  the  air, 
adhesions  of  varying  extent  formed  in  all  of 
these  cases  between  the  inner  surface  of  the 
graft  and  the  great  omentum.  Preventive 
measures,  such  as  smearing  the  inner  surface 


of  the  graft  and  the  suture  line  with  vaseline, 
flooding  the  field  of  operation  with  saline, 
packing  off  the  intestinal  coils  presenting  with 
vaselined  silk  tampons,  and  everting  the 
peritoneum  and  margins  of  the  graft  by  means 
of  Mayo's  stitch,  all  proved  without  avail. 
It  may  be  said,  however,  that  in  the  dog  a 
suture  of  the  peritoneum  in  the  neighborhood 
of  the  median  line  can  rarely  if  ever  be  per- 
formed without  the  occurrence  of  such 
adhesions.  In  all  of  these  cases,  with  the 
exception  of  one  in  which  failure  of  the  intra- 
tracheal insufflation  apparatus  caused  a  break 
in  the  technique,  the  wounds  healed  by  first 
intention.  Microscopical  slides  prepared 
from  the  grafts  implanted  in  the  parietal 
peritoneum  show  the  unaltered  state  of  the 
fascial  elements  and  the  inflammatory  changes 
associated  with  the  adhesion  formation  be- 
tween the  graft  and  the  omentum. 

The  success  of  experimental  work  upon  the 
free  transplantation  of  fascia  and  tendon  has 
led  to  its  practical  application  in  the  repair  of 
tendinous  and  muscular  defects  and  in  the 
closure  of  hernial  orifices  where  other  methods 
have  failed  or  are  likely  to  fail.  It  is  now 
generally  believed  that  the  lack  of  success 
met  with  formerly  in  tendon  grafting  was  due 
to  faulty  surgical  technique  and  not  to  the 
presence  of  a  detached  tissue  element,  that 
is,  one  without  direct  vascular  connection. 
The  fact  that  such  grafting  is  now  successfully 
performed  speaks  volumes  for  the  technique 
of  the  modern  experimental  laboratory. 

In  the  human  subject,  material  for  trans- 
plantation is  usually  obtained  from  the  fascia 
lata.  After  the  field  to  which  the  graft  is  to 
be  transferred  has  been  prepared,  a  curved 
incision  with  convexity  forward  is  made  on 
the  postero-extemal  aspect  of  the  lower  third 
of  the  thigh  and  the  necessary  amount  of 
fascia  stripped  from  the  underljdng  muscles. 
This  is  then  transferred  quickly  and  sutured 
into  position.  The  raising  of  the  fascial  flap 
should  be  effected  without  scoring  or  other 
injury  to  its  inner  or  muscular  surface.  The 
muscular  surface  of  the  transplant  should  be 
turned  outward,  since  under  normal  condi- 
tions this  surface  glides  over  the  muscles  and 
shows  less  tendency  to  form  adhesions  than 
does  the  outer  surface  —  a  factor  of  especial 
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importance  in  the  repair  of  tendons.  After 
the  main  operation  is  completed,  the  wound  in 
the  thigh  is  closed  with  skin  sutures.  No 
attempt  is  made  to  obliterate  the  fascial 
defect,  partly  because  in  most  cases  it  is  im- 
possible to  do  so,  and  also  because  experience 
'  has  shown  that  the  presence  of  such  a  defect 
is  in  no  way  detrimental  to  the  function  of 
the  underlying  muscles. 

Fascial  grafts  heal  without  reaction  and 
without  appreciable  diminution  in  size,  the 
two  requisites  being,  of  coiurse,  the  avoidance 
of  unnecessary  mechanical  injury  to  the 
tissues  and  the  observance  of  a  strictly  aseptic 
technique.  Failure  owing  to  infection  is 
naturally  more  likely  to  occur  in  non-aseptic 
cases,  but  even  in  such  cases,,  in  which  defects 
in  the  intestinal  canal,  the  urinary  passages, 
and  the  trachea,  have  been  repaired,  and  in 
one  case  of  ectopia  vesicae  in  which  a  large 
area  of  the  transplanted  fascia  necessarily 
remained  exposed,  prompt  healing  has  oc- 
curred. 

Since  the  publication  of  his  experimental 
work  Kirschner  has  employed  extensive 
fascial  transplants  in  man  in  40  cases  and  has 
observed  its  use  by  others  in  10  cases.  In 
every  case  the  transplanted  fascia  has  met  the 
demands  made  upon  it.  For  the  fascial  repair 
of  tendon  defects  Kirschner  recommends,  in  a 
recent  publication,  the  technique  employed 
by  us  in  our  experimental  work,  that  is,  the 
inclusion  of  a  considerable  portion  of  both 
tendon  stumps  within  the  ends  of  the  cylinder 
of  fascia;  and  he  points  out  that  by  this  means 
tension  may  be  avoided  and  the  danger  of 
suture  failure  very  greatly  lessened. 

Since  the  appearance  of  Kirschner's  work 
we  have  had  an  opportunity  of  employing  a 
free  fascial  transplant  in  the  repair  of  a  defect 
of  the  abdominal  muscles  foUowing  appendi- 
cectomy.    The  history  of  the  case  is  as  follows. 

J.  L.  L.,  aged  23  years,  was  admitted  to  the  Mon- 
treal Genersd  Hospital  on  June  22, 19 11,  on  the  third 
day  of  an  attack  of  acute  appendicitis. 

Under  morphine  gr.  1/6  and  nitrous  oxide-oxygen 
anaesthesia,  the  usual  incision  for  appendicectomy 
was  made.  The  internal  abdominal  oblique  was 
found  to  be  oedematous.  An  area  of  the  transver- 
salis  fascia  and  the  peritoneum  6  cm.  vertically  by 
3  cm.  transversely  was  entirely  necrotic,  and  inmie- 
diately  beneath  these  necrotic  layers,  lying  in  an 


abscess  cavity,  was  a  perforated  gangrenous  ap- 
pendix. The  appendix  was  removed  and  a  drainage 
tube  inserted.  The  two  outer  muscular  layers  were 
brought  together  with  interrupted  catgut  sutures, 
and  interrupted  silkworm-gut  sutures  were  placed 
in  the  skin.  On  the  eleventh  day  after  operation, 
as  there  was  complete  obstruction  of  the  bowel,  an 
incision  was  made  in  the  median  line  and  a  large 
pelvic  abscess  was  evacuated.  A  second  abscess 
was  evacuated  by  digital  exploration  through  the 
original  appendicectomy  wound.  From  this  time 
convalescence  was  uninterrupted. 

On  February  2,  19 12,  the  patient  returned  for  the 
removal  of  the  scar  and  the  repair  of  the  original 
appendicectomy  wound.  Under  morphine  gr.  %  and 
nitrous  oxide-oxygen  anaesthesia  the  scar  tissue  was 
excised,  and  the  edges  of  the  external  and  internal 
abdominal  oblique  muscles  in  the  path  of  the  scar 
were  freshened  and  retracted,  exposing  a  wide  defect 
in  the  transversalis  fascia.  A  flap  of  fascia  4  by  6 
cm.  in  area  was  then  removed  from  the  anterior 
surface  of  the  right  rectus  abdominalis  muscle  and 
sutured  with  flne  chromicized  gut  into  this  defect. 
The  internal  and  external  abdominal  oblique 
muscles  were  next  sutured  with  interrupted  catgut 
over  this  fascial  flap,  the  whole  forming  a  firm, 
resistant  covering  to  the  peritoneal  and  transversalis 
defect.  The  wound  healed  without  reaction  and  the 
patient  has  since  been  free  from  any  sense  of  weak- 
ness in  the  abdominal  parietes. 
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A  SUMMING  UP   OF  THE   GOITER  QUESTION* 

By  C.  H.  mayo,  M.  D.,  Rochester,  Minnesota 


CONCERNING  the  development  of  the 
thyroid,  embryologists  have  returned 
to  their  former  belief  that  the  gland  is 
developed  from  a  single  instead  of 
three  anlage.  It  originates  between  the  three 
portions  of  the  developing  tongue  and  early 
descends  to  its  final  resting  place  upon  the 
trachea.  The  tubular  line  of  descent  is 
known  as  the  thyroglossal  duct  and  early  un- 
dergoes obliteration.  The  remains  of  this 
structure  often  persist  at  the  posterior  portion 
of  the  tongue  the  foramen  caeciun.  Gaskell 
has  shown,  however,  that  in  the  higher  in- 
vertebrates the  duct  persists  as  such  and  in 
great  part  delivers  into  the  genital  tract,  the 
analog  of  the  thyroid  thus  being  evidently  a 
sex  gland.  Occasionally  the  gland  remains  in 
the  tongue  as  a  lingual  thyroid;  agaiii,  por- 
tions  are  separated  in  descent  as  aberrant 
thyroids,  or  partially  attached  as  accessory 
thyroids,  while  the  midline  cysts  are  usually 
due  to  the  persistence  of  pharjntigeal  embry- 
onic mucosa  carried  down  in  the  thyroglossal 
duct  by  the  descending  gland. 

The  gland,  horseshoe  in  shape  and  consist- 
ing of  two  lobes  connected  by  an  isthmus, 
rests  astride  the  trachea,  to  which  it  is  quite 
firmly  attached  by  its  capsule.  No  other 
organ  in  the  human  body  is  so  well  provided 
with  a  blood  supply.  In  proportion  to  its 
weight  it  receives  28  times  as  much  blood  as 
the  head,  and  all  the  blood  in  the  body  passes 
through  it,  as  it  does  through  the  brain,  once 
every  hour.  It  has  been  shown  to  be  five  and 
a  half  times  more  vascular  than  the  kidney. 
While  the  lymphatics  are  nimierous,  those 
leaving  the  gland  are  small  as  compared  with 
its  wonderful  blood  supply,  apparent  activity, 
and  production  of  secretion.  It  is  probable, 
however,  that  this  secretion  is  delivered  into 
the  veins  by  short  lymph  spaces  throughout 
the  gland  itself.  Baimiann  showed  long  ago 
that  there  was  a  high  iodine  content  in  t£e 
human  thjnroid.  There  is  much  less  in  her- 
bivorous animals.  Marine  has  done  much 
work  on  the  iodine  content  of  the  thyroid  in 
warm-blooded  animals  and  fish.     Hunt  and 
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Smith  have  carried  on  biochemic  tests  for 
the  same  substance. 

The  secretion  of  the  thyroid  is  thin,  watery, 
and  non-stainable,  and  it  is  probable  that  the 
active  cells  represented  by  one-sixth  of  the 
gland  are  sufficient  to  furnish  the  necessary 
amount  of  secretion  for  the  preservation  of 
good  health. 

As  has  been  stated,  the  gland  in  the  higher 
invertebrates  is  apparently  a  sex  organ.  To 
some  extent  this  relationship  holds  through 
vertebrates,  including  man.  At  the  period 
of  puberty  some  increase  in  the  size  of  the 
gland  is  quite  conunon.  This  is  often  noted 
during  menstruation,  and  especially  during 
pregnancy;  while  at  the  menopause  many  of 
the  symptoms  are  apparently  those  of  alter- 
nate hyper-  and  hypoactivity  of  the  thyroid, 
as  shown  by  its  effect  upon  the  nervous  and 
circulatory  systems  and  nutrition.  While  it 
is  probably  as  active  in  the  control  of  early 
growth,  both  mental  and  physical,  as  is  the 
thymus,  a  child  born  without  a  thyroid  fails 
to  develop  mentally  or  physically;  and  its 
loss  in  the  adult  usually  leads  to  a  peculiar 
deterioration  known  as  myxoedema. 

The  variations  in  the  gland  without  symp- 
toms are  so  great  that  it  is  almost  impossible 
to  state  what  is  normal  thyroid.  Undoubted- 
ly the  gland  has  a  considerable  storage  func- 
tion, and  when  this  is  carried  to  excess  it  leads 
to  local  areas  of  stasis  due  to  pressure  atrophy 
of  the  producing  cells.  Such  glands  consti- 
tute many  of  the  atoxic  (simple)  goiters, 
though  here  also  are  included  some  of  the 
encapsulated  adenomata  of  both  adult  and 
foetal  type.  Colloid,  then,  may  not  be  an 
essential  secretion,  but  a  spongy  holding  ma- 
terial thrown  out  by  the  gland  in  exerting  its 
storage  function. 

In  exophthalmic  goiter  —  so-called  hyper- 
thyroidism—  there  is  always  a  true  hyper- 
trophy and  hyperplasia,  an  increase  in  the 
cells  and  activity  of  the  gland.  Atoxic 
(simple)  goiter  includes  about  ^  varieties  not 
inflammatory,  exophthalmic  or  malignant, 
yet  in  this  group  have  been  included  a  large 
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number  of  cases  of  toxic  thyroid  due  to  degen- 
eration of  the  gland  and  presenting  many  of 
the  symptoms  of  exophthahnic  goiter,  partic- 
ularly those  of  the  cardiovascular  sjrstems, 
but  always  without  protruding  eyes.  These 
cases,  in  Europe,  are  frequently  classed  as 
pseudo-exophthalmic  goiter. 

In  simple  goiter  there  is  the  enlargement  of 
the  thyroid,  which  may  follow  its  normal  con- 
tour or  occur  in  the  isthmus  or  either  lobe  and 
present  the  colloid  type.  It  may  also  be  an 
encapsulated  adenoma  representing  a  rounded 
tumor  of  the  whole  gland  or  any  portion  of  it. 
The  sudden  appearance  of  a  tumor  of  the 
thyroid  with  symptoms  of  pressure  may  come 
from  internal  haemorrhage  or  from  active 
hyperaemia,  while  infections  with  severe, 
acute  symptoms  of  toxaemia  are  but  rarely 
seen. 

Substernal  goiter  is  noted  in  about  one  in 
forty  cases  of  simple  goiter;  slight  substernal 
projections  occur  much  more  frequently. 
They  are  diagnosed  by  symptoms  of  re- 
spiratory pressure,  prominent  veins  extend- 
ing from  tiie  neck  down  onto  the  chest,  by 
percussion,  and  by  the  rontgenogram.  The 
very  large  ones  are  fortunately  of  the  encap- 
sulated adenoma  type,  admitting  of  enuclea- 
tion. 

Simple  goiters  are  subject  to  changes  of  the 
cystic  type,  especially  the  encapsulated  adeno- 
mata, while  fibrous  and  calcareous  degenera- 
tions are  seen,  and  some  cases  present  all 
varieties. 

Exophthalmic  goiter  presents  a  fairly  sharp 
clinical  picture.  Its  onset,  as  a  rule,  is  rela- 
tively acute  and  the  course  of  the  disease 
fairly  definite.  Early  in  the  history,  the 
clinical  picture  is  that  of  a  toxin  acting  direct- 
ly on  the  more  vital  organs,  more  notably  the 
central  nervous  and  vascular  systems.  Later 
it  is  made  more  complex  by  the  interaction  of 
those  organs  whose  functions  have  been  di- 
rectly disturbed  by  the  toxin.  The  order  of 
onset  of  the  more  important  sjrmptoms  based 
on  the  average  of  ovlc  series  is  as  follows:  (i) 
cerebral  stimulation,  (2)  vasomotor  disturb- 
ances of  the  skin,  (3)  tremor,  (4)  mental 
irritability,  (5)  tachycardia,  (6)  loss  of  weight, 
(7)  cardiac  insufficiency,  (8)  exophthalmos, 
(9)  diarrhoea,  (10)  vomiting,  (11)  mental  de- 


pression, (12)  jaundice,  and  (13)  death.  In 
some  cases  certain  of  the  sjmiptoms  may  not 
be  present  in  the  early  stages  of  the  disease, 
which  makes  the  condition  difficult  to  diag- 
nose. There  are  certain  conditions  of  the 
nervous  system  of  unknown  origin,  which 
much  resemble  this  disease.  As  a  rule,  how- 
ever, these  patients  have  symptoms  extending 
over  many  months.  They  have  neither 
exophthalmos  nor  an  increase  in  the  size  or 
density  of  the  gland,  and  are  not  benefited  by 
operation  on  the  gland. 

In  carcinoma  and  sarcoma  of  the  thyroid 
the  picture  is  usually  one  of  rapid  growth 
of  the  gland,  which  becomes  hard,  and  ir- 
regular, often  with  neighboring  glandular 
involvement.  These  symptoms  may  also 
occur  in  a  simple  goiter  of  long  standing,  how- 
ever. Because  of  Ijonphatic  and  venous  de- 
livery with  the  early  capillary  involvement, 
early  metastases  in  glands  and  lungs  are  com- 
mon and  local  recurrence  is  the  rule.  In  such 
cases,  when  the  disease  is  confined  within  the 
capsule,  treatment  requires  removal  of  the 
entire  gland. 

Because  of  their  interrelationship  in  func- 
tion and  location,  the  parathyroids  and  the 
thymus  are  considered  in  relation  to  the  dis- 
eases and  especially  to  the  surgery  of  the  thy- 
roid. The  parathyroids  are  usually  four  in 
munber,  a  superior  pair  and  an  inferior  pair. 
They  are  situated  on  each  side  and  behind  the 
thjnroid,  but  intimately  connected  with  its 
capsule.  Much  is  attributed  to  the  action  of 
these  little  bodies  in  maintaining  the  equilib- 
rium of  the  mineral  salts  of  the  body,  espe- 
cially of  the  caldiun.  Experimental  evidence 
shows  that,  when  removed  from  animals,  a 
condition  of  muscular  spasm  known  as  tetany 
develops,  following  a  rapid  loss  of  the  mineral 
salts.  The  blood  supply  consists  of  terminal 
branches  from  the  vascular  anastomosis  be- 
tween the  inferior  and  superior  thyroid  ar- 
teries.  Their  veins  have  no  valves.  Thus 
they  frequently  become  injured  by  haemor- 
rhage during  the  congestion  occurring  at 
birth,  to  which  is  attributed  infantile  tetany 
and  also  tetanic  attacks  of  later  childhood  and 
even  of  adult  life.  Tetany  following  opera- 
tion is  apparently  associated  with  their  re- 
moval or  an  injury  to  their  blood  supply, 
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associated  with  a  great  loss  of  thyroid  tissue. 
In  such  cases  the  best  treatment  is  the  feeding 
of  fresh  beef  parathyroids,  and,  following 
MacCallum's  plan,  the  restoration  of  cal- 
cium to  the  body,  preferably  through  the 
administration  of  calcium  lactate  in  5  per  cent 
solution,  at  repeated  intervals.  In  addition 
to  this,  the  feeding  of  thyroid  is  indicated,  and 
some  cases  are  reported  as  benefited  by  the 
parathyroid  serum. 

The  thymus  is  believed  by  some  physiologists 
to  be  a  gland  of  marked  interrelationship  with 
the  thyroid  in  the  growth  of  the  body,  and  in 
the  hyperplasia  of  the  thyroid  the  thymus  is 
usually  found  enlarged.  While  this  is  true 
of  the  majority  of  cases,  it  by  no  means  holds 
good  in  many  of  the-  most  serious  cases,  as 
shown  at  autopsy  following  both  medical  and 
surgical  deaths  of  these  individuals. 

The  thyroid  consists  of  a  great  number  of 
groups  of  cells  which  may  be  found  even  in  the 
adult  in  various  stages  of  development,  from 
unarranged  embryonic  cells,  Wolfler's  rests, 
to  well-developed  follicles  Uned  with  epithe- 
lium, secreting  into  a  well-marked  central 
cavity.  The  simplest  change  is  hyperemia, 
which  may  be  temporary,  occurring  through 
the  nervous  system  or  more  prolonged  through 
systemic  infection.  It  may  be  sufficient, 
however,  to  produce  haemorrhage  within  the 
gland. 

Acute  inflammation  of  the  thyroid  may  oc- 
cur as  the  result  of  traumatism  or  general 
bacterial  disease.  Progressive  hyperplasia 
consists  in  an  increase  in  the  number  of 
parenchymatous  cells,  usually  of  a  hyper- 
trophic type,  either  in  single  or  multiple 
layers.  This  may  occur  in  parts  of  the  gland 
or  throughout  all  of  it.  True  adenomata  of 
the  thyroid  can  be  identified  only  when  en- 
capsulated. Histologically  they  are  either 
foetal  adenomata,  the  parenchyma  of  the  true 
foetal  type,  or  adidt  adenomata  in  which  the 
parenchyma  has  taken  on  adult  character- 
istics, i.e.,  follicles  lined  with  cells  of  adult 
t3rpe  and  subject  to  all  the  changes  which  are 
noted  in  the  thyroid  outside  of  encapsulated 
tumors,  that  is,  the  various  degenerations. 

Of  the  retrogressive  changes,  retention  of 
secretion  is  the  more  common,  the  simpler, 
and  the  more  nearly  normal  physiologic  state, 


as  the  thyroid  is  not  only  an  actively  secret- 
ing organ,  but  normally  has  a  storage  func- 
tion. Colloid  appears  to  be  the  basis  for  the 
preservation  of  this  secretion.  When  it 
occurs  in  excess,  the  condition  is  pathologic 
and  leads  to  degeneration  or  atrophy  of  cells. 

Atrophy  of  the  thyroid  results  from  over- 
work, pressure,  and  lack  of  nutrition  to  the 
gland.  Simple  goiter  may  imdergo  such  a 
degeneration  from  these  causes  and  in  the 
production  of  toxic  materials  so  aflfect  the 
circulatory  and  nervous  systems  that  the 
condition  resembles  the  more  severe  toxic 
state  of  exophthalmic  goiter,  or  in  fact  any 
chronic  toxaemia. 

To  a  variable  degree  thyroid  enlargement 
may  be  due  to  demands  made  upon  its  secre- 
tion by  certain  systemic  conditions,  such  as 
sexual  development  at  puberty,  the  goiter  of 
adolescence,  the  enlargement  or  hyperaemia  at 
menstruation,  enlargement  in  the  latter  part 
of  pregnancy,  the  changes  at  the  menopause, 
and  last,  but  not  least,  the  possible  iodine  de- 
mand occasioned  by  bacterial  infection  of 
various  organs. 

Accumulated  evidence  shows  that  endemic 
goiter  frequently  comes  from  a  water-borne 
irritant.  In  such  cases  ensuing  chronic  in- 
testinal toxaemia  may  occasion  the  extra  de- 
mand on  the  thyroid.  McCarrison  in  his 
investigations  of  the  subject  in  India,  has 
done  much  to  prove  this. 

The  various  types  of  goiter  should  be  treat- 
ed both  medically  and  surgically.  Many 
goiters  of  the  simple  and  mild  exophthalmic 
type  imdoubtedly  recur  spontaneously,  al- 
though various  forms  of  medical  treatment 
may  hasten  the  recovery  and  restoration  of 
the  gland  to  an  apparently  normal  condition 
in  many  instances,  especially  in  the  early 
stages  of  simple  goiter. 

Simple  colloid  goiter  which  has  resisted 
treatment  and  encapsulated  adenomata  are 
in  most  instances  best  treated  by  removal  of 
the  diseased  portion  of  the  gland  with  preser- 
vation of  its  better  portions.  If  the  diseased 
part  is  not  removed,  such  glands  will  later  in 
life  expose  the  individual  to  a  serious  menace, 
since  the  degeneration  which  follows  in  an 
average  time  of  about  fourteen  years  may  be 
of  such  a  character  as  to  permanently  damage 
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the  heart,  kidneys,  and  liver.  During  middle 
life  such  degeneration  frequently  follows  the 
ill-advised  use  of  iodine;  the  severity  of  the 
toxic  process  places  these  patients  on  a  par 
with  tJie  severe  types  of  exophthalmic  goiter. 
Plummer  has  shown  a  great  similarity  in 
the  damage  to  the  essential  organs  of  the 
body,  such  as  the  heart,  kidney,  and  liver,  by 
various  forms  of  toxemia.  In  exophthahnic 
goiter,  however,  the  essential  condition  iden- 
tifying it  from  aU  other  toxemias  is  the  paren- 
chymatous increase  of  the  thyroid.  Exoph- 
thalmos occurs  in  no  other  systemic  condition. 
The  staring  eye  (Stellwag)  and  the  widening 
of  the  palpebral  fissure  (Dalrymple)  may 
occur  with  other  toxic  myocardial  lesions,  es- 
pecially that  of  advanced  Bright's  disease. 
Exophthalmic  goiter  is  essentially  a  disease  of 
a  chronic  character,  presenting  exacerbations 
and  ameliorations  of  symptoms  extending 
over  a  period  of  months  or  several  years. 
After  the  first  year  the  gland  often  undergoes 
a  regression. 

While  this  disease  is  amenable  to  surgical 
treatment  by  the  removal  of  a  large  amoimt 
of  the  hypersecreting  gland,  it  is  by  no  means 
emergent  surgery,  and  all  patients,  during 
periods  of  exacerbation,  should  be  considered 
as  medical  cases.  Surgery  is  indicated  in  the 
up-wave  of  improvement.  The  majority  of 
these  patients  can  withstand  thyroidectomy 
at  the  time  they  are  seen  by  the  surgeon.  Ex- 
treme conditions,  especially  dilatation  of  the 
heart,  may  require  medical  preparation,  and 
the  operative  interference  following  in  cases 
resistant  to  treatment  should  be  confined  to 
injections  of  boiling  water  into  the  gland  after 
Porter's  plan  to  hasten  improvement.  In 
most  of  the  severe  cases  a  ligation  is  made, 
first,  of  the  left  upper  pole  only.  Should  the 
reaction  following  this  be  severe,  the  ligation 
of  the  right  upper  pole  is  indicated  a  week 
later,  and  thyroidectomy  reserved  until  four 
months  have  elapsed,  by  which  time  these 
patients  have  made  an  average  gain  of  22 
pounds,  with  great  general  improvement. 
However,  if  the  reaction  following  the  left 
ligation  is  not  unduly  severe,  a  partial  thy- 
roidectomy may  be  made  at  the  second  opera- 
tion the  week  following. 


In  operating,  the  best  exposure  of  the  thy- 
roid is  obtained  by  a  curved  transverse  in- 
cision through  skin  and  platysma,  extending 
between  the  anterior  jugular  veins  with  wide 
separation  of  the  flaps,  midline  vertical 
division  of  the  muscles  exposing  the  thyroid. 
If  division  of  the  muscle  be  necessary,  it 
should  be  made  at  the  upper  part  of  the  dis- 
section to  break  the  line  of  scar  and  preserve 
muscle-function.  In  some  cases  the  wound 
may  be  closed  without  drainage,  the  cavity 
being  filled  with  salt  solution.  As  a  rule, 
however,  patients  having  tubular  drainage  for 
24  hours  are  more  comfortable.  A  subcu- 
ticular closure  of  the  wound  with  catgut, 
approximating  first  tJie  platysma  muscle,  se- 
cures an  almost  imperceptible  scar. 

The  anaesthetic  of  choice  in  most  instances 
is  ether.  Complicated  cases,  however,  may 
be  best  carried  through  the  operation  by  the 
local  use  of  0.5  per  cent  novocaine  solution 
with  the  addition  of  a  little  adrenalin.  Occa- 
sionally the  combined  use  of  a  local  with  a 
general  anaesthetic  is  advisable,  the  local  an- 
aesthetic, relieving  the  pain,  necessitates  less 
of  the  general  anaesthetic  to  secure  sleep. 

In  severe  forms  of  Graves*  disease  the  use 
of  1/200  grain  of  scopolamine  with  V6  grain 
of  morphine  one  hour  previous  to  operation 
is  often  a  distinct  advantage.  Some  patients 
seem  to  have  an  idiosyncrasy  to  the  drug,  and 
in  such  cases  the  operation  must  be  postponed 
24  hours  to  permit  elimination.  In  all  cases 
in  which  ether  is  used  as  the  general  anaes- 
thetic, 1/200  of  a  grain  of  atropine  should 
be  given  one-half  hour  before  the  operation, 
to  maintain  a  dry  trachea  and  pharynx  dur- 
ing the  operative  procedure. 
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BILE-DUCT:    AN  HEPATICODUODENOSTOMY 
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THE  use  of  a  rubber  tube  to  assist  in  the 
replacement  of  a  common  bile-duct 
occurred  in  a  young  woman  of  28  years 
as  the  result  of  cicatricial  contraction 
and  obliteration  of  the  common  duct  following 
infection  and  sloughing  due  to  the  damaging 
presence  of  gall-stones. 

At  the  first  operation  the  gall-bladder  was 
found  thickened  and  inflamed  like  an  inflamed 
and  thickened  bowel.  It  was  not  large  but 
felt  ahnost  as  solid  as  a  lobe  of  the  liver.  It 
was  filled  with  a  septic  mucoid  material  in 
which  there  were  a  number  of  fair  sized  stones. 
The  gall-bladder  was  tortuous,  with  a  sharp 
bulging  letter  "S"  curve  at  the  base  just 
before  its  junction  with  the  cystic  duct,  with 
two  small  stones  in  the  lower  pocket  beyond 
the  reach  of  the  scoop.  The  gall-bladder 
was  removed,  with  a  portion  of  the  cystic 
duct,  after  it  had  been  tied  near  the  common 
duct  with  chromic  gut.  No  stones  were  felt 
in  the  common  duct,  which  was  traced  to  the 
ampulla  of  Vater,  nor  in  the  hepatic  ducts. 
A  drainage  tube  was  fastened  near  the  stump 
with  a  separate  stitch  of  iodized  gut  and  the 
abdomen  closed  in  the  usual  manner. 

There  was  a  fair  amount  of  pain  the  first 
48  hours.  At  the  end  of  this  period  bile  began 
to  flow  freely  and  continued  to  drain  in  grad- 
ually decreasing  amounts  imtil  it  was  about 
stopped  the  twenty-sixth  day  after  operation. 
The  wound  had  healed  by  first  iQtention  up 
to  the  drainage  opening,  but  the  patient  had 
had  more  or  less  nausea  and  at  times  periods 
of  vomiting.  Her  temperature  had  fluctuated, 
running  to  near  103°  F.  by  the  third  day  after 
the  operation,  and  stayed  as  high  as  this  for 
two  days  more,  when  it  dropped  to  101°,  and 
by  the  fourteenth  day  to  99°.  Meantime  the 
discharge  had  rapidly  assumed  the  character 
of  the  normal  bile  discharge,  with  almost 
no  suggestion  of  pus,  and  the  stools  were  light 
brown.  The  patient  vomited  on  the  twenty- 
second  day  and  did  so  each  day  thereafter 


imtil  the  twenty-seventh  day,  when  a  large 
amount  of  thick  gray  pus  was  discharged 
through  the  drainage  wound,  with  a  tempera- 
ture running  only  to  100.4®  F.  The  patient 
continued  to  have  nausea  for  some  days  and 
occasionally  vomited.  The  stools  were  of 
fair  color  at  several  days  after  the  operation, 
but  getting  lighter  and  becoming  gray  by  the 
fourteenth  day,  after  which  tiiey  varied  a 
little  from  light  brown  at  the  time  of  the  pus 
discharge  to  yellow  and  to  gray  and  back  to 
Ught  brown  before  she  left  the  hospital.  In 
poor  condition  at  the  time  of  the  operation, 
she  was  gradually  reduced  to  ninety  pounds, 
though  she  began  to  feel  better  soon  after- 
ward. The  pus  discharge  was  gradually  re- 
duced in  amount,  and  finally  became  thin  and 
an  almost  clear  fluid  (sometimes  in  large 
amounts.  At  the  end  of  the  eighth  week  the 
dressings  were  suddenly  saturated  with  bile, 
with  the  patient  up  and  about  and  stools 
running  fairly  light.  The  bile  flow  was  abund- 
ant, and  gradually  lessened  during  the  next 
three  weeks,  when  the  sinus  closed  and  stayed 
closed. 

The  patient  went  to  the  coimtry  and  grad- 
ually picked  up  imtil  she  considered  herself 
better  than  she  had  been  for  many  months, 
though  her  strength  had  not  fully  returned. 
About  four  months  after  leaving  the  hospital, 
a  slight  jaimdice  began  to  show  for  the  first 
time,  and  she  felt  listless  and  below  tone. 
The  jaundice  slowly  increased  over  months  of 
time  until  at  about  two  years  from  her  opera- 
tion she  had  the  bronzed  color  of  a  Mongolian. 
She  suffered  from  intense  and  persistent 
itching,  and  the  stools  were  of  clay  color. 
As  this  condition  had  not  improved  imder 
medical  care,  a  second  operation  was  deter- 
mined upon  to  investigate  and  see  if  anything 
could  be  done  to  better  her  condition. 

Five  months  ago  this  was  done.  The 
omentum  was  found  turned  upward  over  the 
transverse  colon,  the  stomach,  and  duodeniun, 
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and  filling  the  deep  cavity  from  which  the 
gall-bladder  had  been  excavated.  This  was 
loosened,  and  while  the  bowels  in  the  general 
abdominal  cavity  were  foimd  free  from  adhe- 
sions, the  tissues  in  the  region  of  the  gall- 
bladder and  bile-ducts  were  adherent  every- 
where, and  all  landmarks  were  obliterated. 

Only  those  who  have  been  similarly  situated 
can  realize  what  a  formidable  concUtion  this 
was  to  untangle,  especially  in  the  absence  of 
the  gall-bladder.  The  imder  surface  of  the 
liver  was  fastened  by  a  mass  of  adhesions  to 
the  omentimi,  the  duodenum,  the  stomach, 
and  the  gastrohepatic  ligament.  The  fora- 
men of  Winslow  was  obliterated  and  all 
tissues  were  fastened  by  rather  dense  adhe- 
sions wherever  they  came  in  contact  with 
each  other.  Profuse  haemorrhage  welled  up 
from  a  vein  in  the  region  of  the  gastrohepatic 
ligament,  and  it  seemed  that  the  portal  vein 
had  been  opened.  With  great  difficulty  this 
vein  was  finally  traced  up  to  the  stomadi  and 
was  ligated,  much  to  our  relief.  No  common 
bile-duct}  was  found.  A  small  nipple-like 
prominence  was  finally  uncovered  in  the 
region  of  the  hepatic  duct,  which  looked  like 
a  bulging  portion  of  the  portal  vein.  This 
was  investigated  most  carefully  and  finally 
opened;  it  proved  to  be  the  stimip  of  the  com- 
mon hepatic  duct.  This  gave  forth  a  flow  of 
dark  bUe  and  mucus,  and  issued  almost  at 
once  into  the  right  and  the  left  hepatic  ducts. 
Nothing  could  be  found  of  the  common  bile- 
duct  except  some  indefinite  thickening  of  the 
fibrous  tissue,  although  the  whole  region 
well  down  behind  the  duodenum  was  carefully 
examined.  The  hepatic  ducts  were  dilated 
to  a  size  larger  than  a  lead-pencil.  A  probe 
and  a  small  gall-stone  scoop  dropped  easily 
into  both  of  diese  ducts  from  the  nipple-like 
stiunp  which  we  had  opened,  but  there  was 
no  sign  of  a  dimple  or  an  opening  into  the 
common  duct.  This  had  been  obliterated, 
apparently,  as  a  result  of  the  inflammatory 
process  of  two  years  before.  Two  stones 
were  recovered  from  the  left  hepatic  duct, 
one  small,  smooth  and  dark,  the  other  a  soft 
stone  mass  which  could  be  molded  with  the 
fingers. 

By  this  time  the  patient,  who  had  not  been 
in  very  good  condition  before  the  operation, 


was  showing  rather  marked  symptoms  of 
shock,  and  it  seemed  necessary  to  close  the 
operation  as  rapidly  as  possible.  The  writer 
decided  to  substitute  a  3/i6-inch  rubber  tube 
for  the  common  duct.  A  length  of  i^-inch 
was  taken  and  passed  through  a  small  incision 
in  the  convex  surface  of  the  duodenum,  after 
the  end  had  been  beveled  to  prevent  the 
swelling  of  the  duodenal  mucous  membrane 
from  occluding  the  opening,  and  after  a  linen 
stitch,  for  security,  had  been  passed  through 
the  tube,  both  ends  of  which  had  been  passed 
through  the  small  indsion  in  the  duodenum 
and  out  through  all  the  coats  of  the  bowel 
lower  down,  to  be  tied  later  and  fasten  the 
tube  with  its  beveled  opening  toward  the 
bowel  lumen.  This  linen  stitch  was  to  serve 
the  purpose,  also,  of  retaining  the  tube  in 
place  until  the  process  of  healing  was  well 
advanced,  and  so  give  the  mucous  lining  of 
the  duodenum  and  that  of  the  stump  of  the 
hepatic  duct  time  to  grow  toward  each  other, 
and  so  have  the  process  of  lining  the  new  tis- 
sues which  were  going  to  make  up  the  arti- 
ficial duct  well  started  before  the  tube  could 
loosen  and  slip  down  into  the  bowel  and  be 
passed  out  of  the  body. 

In  order  to  make  something  of  a  papilla 
to  act  as  a  valve  and  prevent  the  irritating 
and  infective  backflow  into  the  bile-ducts 
from  the  duodenum  at  its  periods  of  increased 
intra-intestinal  pressure  during  peristalsis, 
three  circular  stitches  were  taken  in  the 
duodenum  about  the  rubber  tube  at  different 
distances,  as  in  the  Kader-Senn  operation  for 
gastrostomy,  making  the  tube  lie  in  the  in- 
verted fimnel  of  the  external  duodenal  wall. 
The  tube  was  properly  turned  and  the  security 
stitch  in  its  end  was  now  tied. 

The  opposite  elid  of  the  tube  was  inserted 
into  the  opening  in  the  stump  of  the  hepatic 
duct,  which  was  made  rather  larger  than  the 
tube  to  allow  a  fairly  free  drainage  of  the 
diseased  bile  past  it  and  on  out  of  the  ab- 
dominal drainage  wound.  The  tube  fitted 
into  the  dilated  hepatic  duct  loosely  and  would 
easily  permit  this  drainage.  Two  mass  stitches 
of  celluloid  linen  were  now  taken,  one  on 
either  side  of  the  tube,  into  the  tough  scar 
tissue  of  the  hepatic  stmnp  and  through  the 
tissues    of    the    duodenum,    drawing    these 
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structures  firmly  into  place  but  leaving  a 
small  portion  of  the  circumference  open  for 
drainage.  A  rubber  drainage  tube  was  in- 
serted through  the  abdominal  incision  down  to 
the  region  to  be  drained,  but  not  in  contact 
with  the  tissues  sutured,  in  order  that  it 
might  not  interfere  with  the  healing  in  any 
way. 

The  patient  was  in  a  precarious  condition 
after  operation,  but  finally  pulled  through  a 
siege  of  double  bronchopneumonia,  from 
which  it  seemed  for  a  time  that  we  might 
lose  her.  Bile  flow  into  the  dressings  was 
abimdant  from  the  first,  and  the  stools  con- 
tinued of  light  yellow  color  for  about  a 
week,  when  they  became  darker  in  color. 
They  fluctuated  back  and  forth  before  they 
settled  down  to  a  normal  color,  and  the 
amount  of  bile  passed  also  fluctuated  from 
time  to  time,  being  more  abundant,  as  a  rule, 
when  the  stools  were  lighter  in  color.  The 
amoimt  of  bile  drainage  stopped  down 
markedly  on  the  eighth  day,  and  was  passed 
in  varying  amoimts  for  a  week  more,  when  it 
ceased. 

When  the  tube  passed  on  into  the  duode- 
nimi  is  not  definitely  known.  All  stools  were 
ordered  searched,  but  this  was  not  always 
done.  Our  patient  was  in  a  low  state  of 
vitality,  and  a  sluggish  inflammation  showed 
up  in  the  fat  layer  along  on  the  seventh  and 
eighth  days.  After  this  had  been  healed  for 
some  time,  a  small  rounded  mass  slowly 
developed  deep  in  the  abdomen.  This  was 
opened  under  local  anaesthesia,  and  proved 
to  be  an  abscess  between  the  omentum  and 
the  inner  side  of  the  ascending  colon,  deep 
in  the  abdomen.  This  was  of  such  low  viru- 
lence that  the  discharge  was  practically  gone 
in  three  days. 

The  convalescence  was  slow,  but  the 
patient  now  (five  months  after  the  operation) 
has  gained  steadily  from  a  weight  of  94 
pounds  to  127  pounds  and  feels  better  than 
she  has  for  three  years.  She  has  slowly  lost 
her  deep  jaundice,  until  the  whites  of  her 
eyes  are  clear;  the  skin  has  lost  its  bronze  and 
the  intolerable  itching  is  gone.  She  is  proud 
of  the  muscle  she  has  developed  in  her  arms. 

It  would  seem  that  this  method  might  have 
some  value  in  some  of  these  difficult  cases 


of  reconstruction  of  the  bile  ducts.  The 
rubber  tube  allows  the  construction  of  a 
papilla  in  the  duodenum,  which  may  very  well 
be  flattened  down  and  closed  by  the  intra- 
intestinal  pressure  during  tiie  peristaltic  con- 
traction and  open  again  for  the  passage  of 
bile  during  the  period  of  relaxation.  This 
would  tend  to  prevent  the  dilatation  of  the 
bile  ducts  by  the  back  pressure  from  the 
duodenum,  which  has  been  shown  by  Coffey  * 
and  others  to  take  place  in  experimental 
work  on  dogs  when  a  direct  anastomosis  is 
made  between  the  open  end  of  a  duct  and  the 
duodenum.  The  dilatation  in  some  has  been 
enormous.  In  one  experiment  the  bile  duct 
was  almost  as  large  as  the  duodenum  and 
almost  as  thick.  If  infection  and  cholangeitis 
from  the  backflow  of  the  bowel  contents  can 
be  prevented  in  this  way,  it  will  be  a  strong 
point  in  favor  of  the  method. 

In  the  next  place,  even  when  the  duodenimi 
can  be  brought  up  to  the  level  of  the  stump 
of  the  common  duct,  or  even  of  the  hepatic 
duct,  the  rubber  tube  simplifies  the  operation, 
for  the  operation  of  anastomosis  by  suture 
alone,  with  delicate  tissues  in  the  stump  to 
work  with,  at  the  bottom  of  the  deep  and 
narrow  slit  between  the  liver  and  the  sur- 
rounding structures,  is  always  a  difficult  one, 
if  not  at  times  almost  impossible.  When  the 
distance  from  the  stump  of  the  duct  to  the 
duodenum  does  not  allow  a  safe  approxima- 
tion, the  rubber  tube  allows  the  surrounding 
tissues  to  be  drawn  about  it  to  form  a  new 
tube;  or  it  may  be  covered  with  an  omental 
graft,  as  was  suggested  by  Sullivan  after  he 
had  used  the  end  of  the  omentum  turned  up 
over  the  transverse  colon  for  this  purpose  in 
his  experimental  work  on  dogs;  or  other  tissue 
transplants  might  be  used,  such  as  perito- 
toneum,  superficial  fascia  or  fascia  lata. 

Dr.  George  E.  Brewer^  of  New  York  at- 
tempted the  reconstruction  of  a  bile  duct  in 
a  patient  who  had  lost  most  of  the  common 
duct  from  suppuration  and  gangrene  follow- 
ing a  removal  of  the  gall-bladder.  He  fol- 
lowed the  suggestion  of  Sullivan,  and  after 
fastening  one  end  of  a  rubber  tube  to  the 
interior  of  the  hepatic  stump  and  inserting 

> Coffey.  Ann.  Surg..  Phila.,  xqoq.  p.  1238. 
"Brewer.   Surg..  Gyncc.  &  Obst.,  xgia,  xiv,  433. 
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the  other  end  into  the  duodenum  through  a 
small  indsion,  he  wrapped  the  intervening 
portion  with  an  omental  graft.  But  he  did 
not  construct  a  papilla  nor  an  obUque  passage 
into  the  duodenum.  This  patient  died  some 
time  later,  from  what  seems  to  me  to  have 


been  the  result  of  an  ascending  infection,  and 
not  from  occlusion  (the  reason  Brewer  gives), 
for  her  death  came  on  ralher  rapidly  in  an 
acute  attack  of  distress  which  followed  at 
some  interval  two  similar  attacks  from  which 
she  had  recovered  spontaneously. 


CONSERVATIVE   SURGERY  OF   THE   TESTICLE^ 

By  GRANVILLE  MacGOWAN,  M.  D.,  Los  Angeles 


IN  the  quarter  of  a  century  or  more  in 
which  I  have  been  actively  engaged  in 
the  practice  of  medicine  and  surgery, 
I  have  witnessed  a  very  great  deal  of 
careless  and  wanton  surgical  destruction  of 
the  essential  sexual  organs,  both  of  men  and 
women.  It  is  but  a  few  years  since  it  was 
very  dangerous  for  a  woman  to  complain 
of  any  pain  in  the  pelvis  or  of  any  semi- 
hysterical  nervous  crisis  to  her  family  physi- 
cian or  to  her  surgical  consultant.  The 
ovaries  were  regarded  as  the  prima  facie 
origin  of  all  obscure  disturbances  of  nutrition, 
intellect,  or  temperament,  and  the  idea  pre- 
vailed that  by  the  removal  of  these  organs 
the  re-establishment  of  physical  and  mental 
balance  was  certain  to  occur.  I  have  many 
times  stood  by  the  operating  table  and 
watched  the  removal  of  ovaries  that  looked 
to  me  as  normal  as  it  is  possible  for  any  organ 
to  be  whose  periodically  recurring  functional 
work  monthly  contributes  to  its  anatomical 
deterioration.  It  seemed  to  me  that  such 
operations,  anticipating  by  years  the  coming 
of  the  menopause,  were  a  social  cruelty  and 
unwise  surgery. 

Fortimately,  this  method  is  no  longer 
fashionable,  it  having  almost  disappeared 
from  the  practice  of  surgeons  of  standing; 
the  myriads  of  little  cutters,  who  imitate 
like  monkeys,  now  seek  to  conserve  organs 
which  they  formerly  hastened  to  annihilate. 
The  practice  of  castration  of  men  has 
never  been  an  extensive  one,  for  the  reason 
that  the  male  almost  invariably  looks  with 
disfavor  upon  any  operative  procedure  that 
robs  him  of  that  functional  capacity  which 


he  values  most  highly.  The  consent  of 
women  is  much  more  easily  obtained  to 
castration  than  that  of  men,  for  obvious 
reasons.  A  man  knows  that  if  he  is  deprived 
of  his  testicles  he  will  become  impotent,  and 
he  fears  also  that  his  appearance  will  change  in 
such  a  manner  that  his  misfortune  will  be 
evident  to  others,  but  nevertheless,  inspired  by 
fear,  he  will  consent  to  such  a  mutilation 
when  he  believes  that  the  sacrifice  will 
prevent  the  spread  of  a  dreaded  disease  or 
save  his  life. 

So  it  occurs  frequently  that  testicles  are 
removed  when  they  might  very  well  be 
saved  by  the  exercise  of  a  patience,  skill, 
surgical  ingenuity,  and  anatomical  knowl- 
edge that  a  very  large  number  of  persons 
doing  surgery  do  not  possess.  Without  the 
testicles,  and  an  unobstructed  pathway  for 
the  spermatozoa  from  the  testicle  to  the 
penis,  there  is  no  possibility  for  a  man  to 
become  a  father.  In  the  absence  of  the 
testicle,  or  in  the  presence  of  a  distinct 
degeneration  of  its  glandular  tissue,  the 
sexual  function,  in  all  cases,  becomes  weak- 
ened, and,  in  most  cases,  is  entirely  lost  after 
a  very  few  years;  but  it  is  difficult  to  say 
always  how  much  of  the  secretory  structure 
may  be  destroyed  and  yet  sexual  capacity 
and  potency  be  preserved. 

There  are  certain  diseases  of  the  testicle, 
as  malignant  growths,  which  require  the 
speedy  removal  of  the  organ  in  order  to  save 
the  life  of  the  individual.  These  conditions 
cannot  always  be  recognized  by  even  the 
most  skillful  diagnostician  imtil  he  has  ex- 
plored the  organ.    But  where  the  patholog- 
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ical  condition  is  not  clearly  defined,  and  there 
is  a  possibility  of  a  mistake  in  diagnosis 
by  which,  in  case  the  organ  is  not  removed, 
the  patient  may  lose  his  life,  it  is  best  always 
to^  sacrifice  it,  with  his  consent,  and  then 
only  if  but  one  of  the  testicles  is  involved 
and  the  other  is  healthy. 

There  are,  however,  two  diseases  of  fre- 
quent occurrence  which,  with  the  exception 
of  very  rare  cases,  do  not  call  for  castration, 
and  in  which  it  should  never  be  exercised 
without  an  effort,  or  repeated  eflforts,  having 
been  made  to  save  the  organ  by  conservative 
surgical  treatment  and  by  medical  measures. 
I  refer  to  tuberculosis  and  to  syphilis.  Where 
one  or  both  testicles  is  the  seat  of  pathological 
change  that  has  not  followed  a  traumatism, 
in  which  the  testicle,  or  a  portion  of  it,  is 
indurated  and  painless,  it  should  always  be 
suspected  that  such  a  growth,  whether  it 
has  been  rapid  or  slow,  is  luetic;  and  we  are 
not  justified  in  removing  the  organ  until 
we  have  fully  tried  out  all  of  the  modern 
methods  for  the  treatment  of  syphilis. 

Such  growths  often  occur  in  young  men 
very  suddenly,  without  any  distinct  history 
of  syphilitic  infection.  The  world  is  full 
of  people  who  have  acquired  sjrphilis  in  an 
extragenital  way  and  are  entirely  ignorant 
of  their  affiction.  They  are  unable  to  give 
any  history  of  a  primary  lesion.  Ignorant, 
untrained,  and  imobserving,  they  may  or 
may  not  have  had  distinct  skin  or  mucous 
membrane  lesions,  but  they  cannot  tell  you — 
they  do  not  know.  It  is  perfectly  possible 
that  a  yoimg  man  may  develop  gimimata 
in  both  testides  and  in  both  epididymi  with- 
out having  contracted  syphilis  at  all;  he 
may  be  the  victim  of  an  hereditary  lues 
which  has  developed  very  late.  It  is  true 
that  in  late  hereditary  syphilis  a  careful 
search  will,  in  most  instances,  show  one  or 
more  of  its  stigmata — there  will  be,  perhaps, 
faint  cicatrices  of  corneal  ulcers  long  since 
forgotten,  or  perhaps  never  known  of  by 
the  subject;  irregularities  in  the  dental  arch; 
imperfections  of  the  sense  of  hearing;  de- 
formities or  deficiencies  of  the  osseous  frame- 
work dating  from  early  childhood;  or  definite 
lesions  of  the  joints  pointing  to  the  probability 
of  the  existence  of  hereditary  syphilis.    If 


there  is  a  number  of  children  in  the  family, 
or  if  the  elders  are  alive,  observing,  and  truth- 
ful, a  history  of  parental  sjrphilis  can  usually 
be  elicited  by  the  marriage  history  and  con- 
frontation. Yet  gummatous  lesions  may 
exist  in  the  testicles  of  boys  between  i8  and 
25  with  a  very  faint  or  no  history  of  heredity, 
and  they  are  very  difficult  to  distinguish 
from  malignant  tumors. 

No  testicle  should  be  removed  from  such 
a  patient  until  he  has  been  subjected  to  the 
modem  blood  tests  for  syphilis,  to  the 
vigorous  use  of  intramuscular  injections  of 
salicylate  of  mercury  or  gray  oil,  and  to  the 
intravenous  injections  of  salvarsan  or  neo- 
salvarsan,  together  with  the  administration 
of  ascending  doses  of  iodide  of  potassiiun. 
The  treatment  should  be  the  same  whether 
a  history  of  syphilis  is  clear  and  direct  or 
only  surmised  or  suspected.  Whether  the 
disease  is  acquired  or  inherited,  it  is  not  very 
likely  that  gummatous  degeneration  of  the 
testicle  will  exist  alone;  yet  it  is  entirely 
possible  that,  at  least  at  the  time  of  the  pri- 
mary observation,  such  a  thing  may  occur. 
I  am  sure  that  I  have  seen  it.  It  is  very 
seldom  that  syphilitic  testicles  do  not  clear 
up  under  a  thorough  antisyphilitic  medication; 
yet  sometimes  they  do  not,  because  the  blood- 
vessel supply  and  lymph-channels  are  blocked 
by  the  pressure  of  tiiick-walled  hydroceles 
of  the  tunica  or  adhesions.  In  such  a  case, 
recourse  must  be  had  to  conservative  surgical 
measures.  In  this  connection,  I  will  report 
a  case. 

About  fifteen  years  ago,  a  very  successful  young 
New  York  publisher,  30  ^ears  of  age,  applied  to  me 
for  the  treatment  of  his  lues.  He  had  multiple 
tertiary  lesions.  These  consisted  of  serpiginous 
ulcers  upon  the  back,  chest,  and  both  thighs, 
a  scaly  palmar  syphilide,  gummatous  nodes  upon 
both  tibise,  the  sternum,  the  soft  palate,  and  in 
both  testicles;  associated  with  this  were  an  intense 
cachexia,  profound  anasmia,  and  a  slowly  progres- 
sing dementia.  This  man  knew  the  nature  of  his 
disease;  he  had  been  sent  to  California  to  hide 
from  his  friends  and  relatives,  and  had  been  re- 
ferred to  me  for  treatment.  The  testicular  tu- 
mor on  each  side  was  firmly  adherent  to  the  tensely 
stretched  skin,  and  probably  was  ten  times  the  size  of 
an  ordinary  testicle,  hard  and  indurated  like  ivory; 
but  at  the  upper  portion  of  each  it  seemed  to  me 
I  could  detect  at  times  slight  fluctuation. 

The  mental  habit  of  this  individual  was  such  that 
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he  paid  very  little  attention  to  his  skin  and  his 
bones  and  to  the  threatened  perforation  of  his 
palate;  his  whole  mental  concern  seemed  concen- 
trated upon  the  probable  loss  of  his  testicles,  and 
I  could  only  get  him  to  consent  to  systematic 
treatment  by  continuously  keeping  before  him  the 
fact  that  his  disease  would,  if  not  vigorously  op« 
posed,  in  all  probability  unsex  him.  He  was  given 
daily  injections  of  one-seventh  grain  of  bichloride 
of  mercury  deep  into  the  muscular  tissues  of  the 
back.  This  old-fashioned  treatment,  whUe  it 
is  very  effectual,  is  extremely  painful  at  times, 
so  that  I  had  great  difficulty  in  keeping  him 
to  it.  Iodide  of  potassium  was  given  in  ascend- 
ing doses  until  he  was  eventually  taking  40  gm. 
per  day.  All  of  the  skin  and  bone  lesions  cleared 
up  in  a  month.  The  mental  symptoms,  which 
were  more  those  of  endarteritis  than  actual  luetic 
degeneration  of  brain  tissue,  also  rapidly  improved, 
so  that  his  mental  powers  returned  to  practically 
their  full  vigor;  but  the  syphilitic  infiltration  of 
the  testicles  was  not  in  any  way  affected  by  the 
treatment  —  neither  became  softer,  and  neither 
became  smaUer.  He  was  very  much  depressed 
by  this  incident,  and  one  day  suggested  to  me  that 
I  explore  one  of  the  testicles  and  find  out  whether 
there  was  any  chance  of  it  ever  becoming  useftd. 
He  thought,  perhaps,  that  if  the  tension  were  re- 
lieved the  medical  measures  might  have  a  better 
opportunity  to  become  successful. 

The  normal  cellular  tissue  which  one  finds  be- 
tween the  dartos  and  the  tunica  had  been  changed 
into  a  thick,  fibrous  mass.  On  the  right  side  the 
tunica  vaginalis,  at  its  lower  and  middle  portion, 
had  adhered  to  the  testicle  and  had  become  obliter- 
ated entirely;  at  the  upper  part  it  had  formed  a 
dense  sac,  enough  of  the  sera  being  left  to  make  a 
hydrocele  partially  enveloping  the  cord.  It  con- 
tained about  30  ccm.  of  fluid,  and  was  under  very 
high  pressure,  being  kept  tense  by  the  thick  sac 
on  the  outside  and  by  the  gummae  in  the  epidi- 
dymis and  the  testicle  on  the  inside.  This  was 
hud  open  freely  and  the  remains  of  the  tunica 
dissected  away,  and  the  hard  fibrous  adhesions 
between  the  sac  and  the  testicle  below  were  broken 
up  by  blunt  dissection.  A  much  smaller  hydrocele 
was  found  in  a  similar  position  in  the  left  testicle. 
More  of  the  tunica  was  obliterated  on  this  side,  and 
the  adhesions  were  closer  between  the  fibrocellular 
envelope  and  the  testicle;  these  also  were  broken 
up  and  dissected  out.  The  testicle  on  the  left 
side  was  smaller  and  not  so  tense.  Softening 
had  not  taken  place  in  the  gummata  in  either 
testicle.  The  skin  and  the  remains  of  the  sac  on 
both  sides  were  stitched  together  and  the  cavities 
packed  with  iodoform  gauze.  We  then  continued 
the  treatments  with  the  sublimate  and  iodide. 
Within  a  few  hours  after  the  removal  of  the  tension 
the  condition  of  the  testicle  commenced  to  im- 
prove, and  inside  of  two  weeks  the  gummata  had 
completely  disappeared  and  the  testicles  were 
restored  to  the  consistency  of  normal  glands. 


This  gentleman  remained  under  my  care 
for  a  year,  and  at  the  end  of  that  period 
he  seemed  to  be  entirely  well,  judged  by  the 
standards  which  we  then  had  for  ascertaining 
the  success  of  our  treatment.  I  instructed 
him  to  continue  the  use  of  mercury  by  the 
mouth,  under  the  guidance  of  a  New  York 
physician,  for  four  years.  In  the  interval  I 
frequently  heard  from  him,  and  during  that 
period  of  time  he  had  no  recurrence  of  any 
symptoiiis  which  his  physician  could  detect 
as  syphilitic.  At  the  end  of  five  years  he 
married,  and  two  years  later  I  received  a 
photograph  of  himself  and  his  wife  and  a 
very  healthy  looking  boy  baby. 

The  remarkable  thing  about  this  case  is 
the  fact  that  the  treatment  made  no  impres- 
sion whatever  upon  the  gummatous  degenera- 
tion of  the  testicles  until  the  tension  was 
relieved  by  the  opening  of  the  deep-ljdng 
hydrocele  and  the  loosening  up  of  the  ad- 
hesions between  the  testicles  and  the  obliter- 
ated portion  of  the  timica.  Since  that  time 
I  have  repeated  this  experience  twice,  though 
in  neither  instance  was  the  individual  so  pro- 
foundly poisoned  constitutionally  as  in  the 
case  reported;  but  in  both  of  them  there  was 
no  response  to  the  mercury  or  iodide  imtil 
the  tension  was  relieved.  This  is  what  I 
term  conservative  surgery  applied  to  syphilit- 
ic testicles.  If  that  could  be  obtained  before 
the  advent  of  the  powerful  remedy  of  Ehr- 
Uch,  how  much  more  readily  could  it  be 
accomplished  now. 

TUBERCULOUS  TESTICLES 

All  over  the  world,  every  day,  surgeons 
are  removing  testicles  for  tuberculosis.  There 
was  a  time  when  I  did  it.  I  sometimes  now 
resort  to  castration  in  these  cases,  but  only 
under  one  of  two  conditions.  The  first 
is  when  the  disease  is  confined  to  one 
testicle,  and  when,  after  a  most  careful 
examination  of  the  mouth  and  throat,  the 
lungs,  the  intestinal  tract,  the  prostate, 
bladder,  kidneys,  the  skin,  and  the  bones, 
not  finding  any  lesions  that  can  be  detected 
by  our  modem  methods  of  diagnosis,  I  am 
satisfied  beyond  any  reasonable  doubt  that 
I  am  dealing  with  the  primary  focus  of  the 
disease;  without  question,  without  hesitancy, 
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and  without  regret,  I  deprive  that  individual 
of  his  diseased  testicle,  exactly  as  I  would 
deprive  him  of  a  diseased  kidney  under  similar 
circumstances.  If,  however,  I  find  any 
tuberculous  lesion  in  any  other  organ,  I 
know  that  I  should  be  practicing  unjustifiable 
surgery  in  removing  that  testicle  —  surgical 
work  which  I  should  condemn  if  done  by 
myself,  just  as  I  should  condemn  it  if  done 
by  any  other  person. 

The  other  condition  is  that  in  which  the 
disease  is  acute,  rapid,  and  explosive;  when 
caseous  degeneration  attacks  the  secretory 
structure  and  it  rapidly  breaks  down,  softens 
and  destroys  the  surrounding  tissues,  and 
shows  conclusively  by  its  progress  that  no 
portion  of  it  can  be  saved  by  any  conserva- 
tive measures.  Even  then  it  is  always  with 
regret  that  I  operate,  because  I  have  a  dis- 
tinct doubt  in  my  mind  as  to  its  efficiency 
as  a  probable  preventive  of  a  general  in- 
fection; for,  from  experience,  I  know  that  in 
such  cases  the  vas  and  the  vesicle  upon  the 
same  side  are  already  the  seat  of  the  disease. 
Conservative  surgery  is  usually  applicable 
to  tuberculous  testicles.  There  is  a  principle 
not  to  be  forgotten  in  these  premises:  tuber- 
culosis is,  of  all  the  infective  diseases,  the  one 
that  most  frequently  gets  well  even  under 
the  most  adverse  circumstances. 

The  clinical  experience  which  I  obtained 
while  working  in  the  post-mortem  room  with 
Weichselbaum  at  the  hospital  an  der  Wieden, 
when  a  student,  made  a  deep  impression  on 
me.  It  was  a  very  rare  thing  for  us  to  find 
a  subject  that  was  not  either  actively  affected 
with  tuberculosis  in  some  one  of  its  organs 
or  showed  its  healed  lesions.  When,  added 
to  this,  came  the  protest  of  my  dead  friend 
Chismore  of  San  Francisco  to  my  removing 
the  testicles  from  a  tuberculous  subject  in 
whom  he  and  I  were  both  interested,  and 
which  mutilation  his  veto  prevented,  and 
I  later  saw  this  individual  get  rid  of  what 
seemed  to  me  to  be  a  hopeless  tuberculosis 
infection,  I  changed  my  views  with  relation 
to  radical  treatment  of  tuberculosis  of  the 
testicles,  and  became  optimistic  as  to  the 
possibility  of  the  restoration  of  the  functions 
of  these  organs,  even  when  they  were  seeming- 
ly beyond  possibility  of  repair.     This  was 


many  years  ago,  and  I  have  lived  long  enough 
to  add  a  great  many  cases  to  this  experience 
and  to  be  thoroughly  convinced  that  one 
should  be  very  conservative  about  this 
species  of  surgery. 

People  are  cured  of  tuberculosis  of  the 
lungs,  and  of  the  bones,  and  of  the  skin,  and 
of  the  organs  of  the  abdominal  cavity  —  why 
should  they  not  get  rid  of  tuberculosis  of 
the  testicles?  Even  if  the  conditions  are 
such  that  one  is  obliged  to  do  a  surgical 
operation  upon  such  testicles,  why  should 
they  be  removed  in  toto?  So  long  as  any 
portion  of  the  secreting  structure  of  the  testi- 
cle remains  within  the  body,  just  so  long 
will  the  function  of  copulation  be  preserved 
to  the  individual.  This  is  not  a  matter  of 
indifference.  When  one  has  tuberculosis  of 
the  testicles,  the  removal  of  this  organ 
protects  society  from  the  propagation  of  a 
race  that  only  keeps  up  tuberculosis  by  its 
weakness. 

But  I  will  direct  your  attention  to  the  fact 
that  we  are  not  acting  for  the  race.  Our 
services  are  sought  and  demanded  by  the 
individual,  and  it  is  our  business  as  surgeons 
to  act  for  the  welfare  of  this  individual  who 
is  looking  to  us  for  the  exercise  of  our  skilly 
if  we  can  conserve  this  individual  in  such  a 
condition  that  the  genital  function  is  pre- 
served, along  with  the  other  functions  of  his 
body,  we  have,  in  my  opinion,  exercised  the 
highest  attribute  of  medical  and  surgical 
skill.  If  we  can  only  preserve  the  ability 
in  that  individual  to  copulate,  even  if  we 
have  to  sacrifice  his  power  to  become  a 
progenitor,  we  have  still  accomplished  a  work 
that  is  an  excellent  one  for  the  individual; 
because  it  is  a  well-known  belief  that  the 
testicle,  like  all  other  glandular  organs,  has 
an  internal  secretion  which  is  of  value  in 
conserving  the  balance  between  the  differ- 
ent animal  functions. 

Tuberculosis  of  the  testicles  commonly 
commences  in  the  epididymis  and  is  frequently 
confined  thereto.  It  is  quite  easy  to  remove 
the  epididymis  and  preserve  all  of  the  testicles 
to  which  an  undiseased  vas  may  be  coupled 
up;  or  the  epididymis  and  its  diseased  vas 
may  be  removed  and  the  healthy  testicular 
substance  still  be  retained;  or  the  epididymis 
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and  the  diseased  portion  of  the  vas  and  the 
portion  of  the  testicle  which  is  tuberculous 
may  be  resected,  and  an  attempt  made  to 
preserve  the  healthy  or  apparently  healthy 
substance  of  the  remaining  portion  of  the 
testicle,  if  a  suflScient  blood-vessel  supply  can 
be  retained  for  this  purpose. 

I  assure  you  it  is  rather  wonderful  what 
one  can  do  with  such  a  testicle.  I  have  now 
a  patient  who  had  both  epididymi  removed 
in  Chicago  some  five  years  ago;  neither  gland 
was  tuberculous,  and  he  presented  then  no 
tubercular  foci  in  the  prostate,  or  bladder. 
This  man  was  married  at  the  time  and  had 
a  child;  he  has  continued  in  happy  marital 
relations  ever  since,  and  both  he  and  his 
wife  state  that  these  relations  are  regular 
and  entirely  satisfactory;  but  there  have  been 
no  more  children.  He  ejaculates  a  fluid 
that  has  the  appearance  and  odor  of  normal 
semen,  and  contains  abundant  leceithin 
granules,  but  no  spermatozoa.  He  states 
that  the  sexual  feeling  is  as  strong  as  it  ever 
was  and  that  the  orgasms  are  perfect.  I 
have  observed  several  cases  of  this  kind,  and 
quote  this  one  simply  because  all  of  the  cir- 
cumstances attendant  upon  it  are  so  fresh 
in  my  mind.  This  man  now  has  tuberculosis 
of  both  kidneys,  but  both  testicles  appear 
healthy.  The  bladder  is  not  yet  diseased, 
though  there  is  some  irritation  about  the 
mouths  of  both  ureters,  and  the  catheterized 
urine  from  each  kidney  contains  tubercle 
bacilli.  Such  being  the  case,  what  would  have 
been  the  use  of  depriving  this  man  of  his 
testicles  and  thus  preventing  the  five  years  of 
happy  life  he  has  had?  He  is  not  the  subject 
of  tuberculosis  of  the  kidneys  because  his 
testicles  were  not  removed  five  years  ago, 
but  because  he  has  the  soil  upon  which 
the  tubercle  bacillus  thrives,  and  his  kid- 
neys have  become  infected  for  this  reason 
alone. 

I  have  another  case  that  is  a  still  more 
remarkable  proof  of  the  value  of  conserva- 
tive surgery  as  applied  to  tuberculous  testicles. 
One  of  my  patients,  a  man  of  48  years  of  age, 
has  had  tuberculosis  of  the  lungs  at  intervals 
since  1901,  with  intervening  periods  when  he 
was  apparently  in  perfect  health,  with  the 
lesions  of  the  lungs  cicatrized.    In  January,. 


1906,  he  was  attacked  suddenly  by  an  acute 
tuberculous  infection  of  the  left  epididymis. 
Within  a  week  after  the  appearance  of  the 
first  nodule  the  gland  became  painful,  en- 
larged rapidly,  and  a  few  days  thereafter 
was  adherent  to  the  skin,  broke  down,  and 
discharged  itself  through  multiple  sinuses; 
the  scrotum  became  red  and  a  destructive 
ulceration  rapidly  took  place  in  it.  On 
January  25th  I  removed  the  testicle,  almost 
all  of  the  scrotum  on  the  left  side,  and  the 
vas  as  far  as  it  was  diseased,  which  was  within 
three  ccm.  of  the  seminal  vesicle.  The  vesicle 
itself  did  not  feel  diseased,  either  through  the 
rectum  or  the  abdominal  wound.  No  attempt 
was  made  to  close  the  wound;  it  was  left 
open,  dressed  with  iodoform  and  balsam  of 
Peru,  and  exposed  to  the  X-ray  every  other 
day  for  two  weeks.  The  wound  healed  in  a 
month. 

In  January,  1907,  the  right  testicle  was 
attacked;  this  process  was  very  much  slower. 
From  the  beginning  the  entire  epididymis  was 
affected;  it  became  large,  swollen,  and  hard 
and  within  two  months  formed  adhesions 
to  the  scrotum,  from  which  adhesions  multiple 
sinuses  communicated  with  the  epididymis. 
There  was  no  suppuration,  but  there  was  a 
sticky  discharge,  clear  and  thin.  There  was 
very  great  pain,  apparently  neuralgic,  at 
the  inguinal  ring.  On  March  isth,  for  relief 
I  removed  the  entire  epididymis  and  the  vas 
which  was  also  diseased  to  within  a  few  centi- 
meters of  the  seminal  vesicle.  There  was  no 
evidence  of  any  bladder  irritation  and  nothing 
could  be  palpated  in  the  vesicle  or  the  pros- 
tate on  this  side.  After  the  removal  of  the 
epididymis  it  was  found  that  about  one-fourth 
of  the  testicle  at  its  upper  extremity  was  the 
seat  of  a  tuberculous  gumma  that  had  not  yet 
broken  down.  This  was  resected  carefully, 
the  tunica  albuginea  being  preserved,  as  it 
was  not  adherent  to  the  gumma  and  was 
not  involved  in  the  growth.  The  wound 
was  left  open  and  packed  with  iodoform 
gauze. 

Early  in  April  a  necrosis  of  a  portion  of 
the  adjoining  tissue  was  noticed,  and  this 
part  was  resected  on  April  7  th;  this  left  a 
little  less  than  one-half  of  the  testicle,  hollowed 
out  and  apparently  very  unpromising.    The 
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edges  of  the  tunica  albuginea  were  brought 
together  over  this  hollow  and  a  minute  strip 
of  rubber  tissue  drain  carried  down  inside 
of  it.  There  was  no  suppuration  following, 
but  the  wound  was  very  slow  in  healing. 
The  X-ray  seemed  to  stimulate  the  infected 
wound  upon  the  left  side  to  speedy  healing, 
but  it  seemed  to  retard  the  healing  of  the 
woimd  on  the  right  side.  The  wound  was 
dressed  with  iodoform  and  balsam  of  Peru, 
and  tuberculin  was  administered  every  four 
or  five  days,  in  ascending  doses  of  1-100,000 
mgm.,  but  it  took  about  six  months  before 
a  perfect  cicatrix  was  obtained.  Attacks  of 
intra-abdominal  neuralgia  at  the  internal 
ring  continued  at  intervals  for  nearly  two 
years;  they  were  extremely  painful,  and 
resembled  attacks  of  appendiceal  or  renal 
colic.  They  rarely  lasted  more  than  a  half 
hour,  and  always  left  him  completely  ex- 
hausted. There  was  never  any  direct 
trouble  with  the  bowels  or  with  his  digestive 
organs,  so  I  could  not  bring  myself  to  believe 
that  the  attacks  were  appendiceal,  more 
particularly  as  there  was  never  any  pain  over 
the  appendix  upon  pressure.  Ureteral  ca- 
theterization and  X-ray  pictures  of  both 
kidneys  showed  no  disease  of  the  ureters  or 
kidneys.  At  the  end  of  the  second  year  the 
attacks  disappeared  and  have  never  recurred 
since.  These  were  probably  due  to  inflam- 
matory adhesions  about  the  internal  ring, 
for  they  existed  after  the  disease  appeared 
in  the  epididymis  and  before  the  operation, 
and  he  was  free  from  them  for  a  month  or 
two  after  the  operation;  then,  later,  when 
these  adhesions  had  had  time  to  form  again, 
they  recurred  with  great  violence. 

Remember,  this  man  has  only  one-half 
of  one  testicle  left,  but  to  the  sense  of  touch 
and  to  the  eye  it  is  a  very  good  one-half, 
quite  as  large  as  a  whole  testicle  is  in  many 
men.  But  the  testicle  has  no  vas  attached 
to  it.  Within  six  months  after  the  last 
operation  my  patient  was  looking  for  a  woman. 
He  stated  that  his  sexual  desire  was  intense 
and  his  gratification  was  perfect.  In  1909 
he  married,  and  is  still  married  to  the  same 
woman.  His  tuberculosis  of  the  lungs  has 
caused  him  to  spend  his  time  in  the  moimtains 
of  Mexico  or  New  Mexico,  for  while  there 


he  has  no  active  symptoms.  He  married 
because  he  knew,  from  two  years'  experience 
following  the  operation,  that  he  could  live 
with  a  woman  in  sexual  relations.  Both  he 
and  his  wife  state  that  they  have  inter- 
course several  times  a  week,  and  that  he 
has  perfect  orgasms,  but  that  there  are  no 
ejaciilations. 

Before  closing  I  want  to  present  an  illustra- 
tion of  what  may  be  accomplished  toward 
the  saving  of  a  testicle  that  has  been  frac- 
tured or  ruptured  by  direct  violence  and 
which  would  appear  to  be  irretrievably 
injured,  requiring  removal. 

On  May  16,  191 2,  there  was  admitted  to 
the  Santa  Fe  Hospital,  in  Los  Angeles,  a 
man  of  34,  whose  occupation  was  that  of  a 
brakeman.  This  man's  left  testicle  had 
been  injured  in  a  railroad  accident  on  April 
5th.  Immediately  after  the  accident  the 
left  side  of  the  scrotiun  began  to  swell  and 
he  suffered  great  pain;  tibiere  was  much 
discoloration  and  ultimately  great  distention 
on  that  side.  He  was  confined  to  his  bed 
in  his  home  in  a  country  town  for  three  weeks, 
When  I  first  saw  him  the  testicle  was  about 
three  times  the  normal  size,  and  the  case 
had  been  mistaken  for  one  of  tramnatic 
epididymitis.  Upon  my  examination  on 
May  22d  I  saw  that  the  case  was  one  of 
haematocele;  and  on  May  23d,  with  the  sus- 
picion that,  following  the  injury,  a  sarcoma- 
tous change  had  occurred,  I  cut  down  upon 
the  testicle  and  found  the  timica  vaginJEilis 
filled  with  half-organized  blood  clots.  There 
was  a  large  longitudinal  tear  in  the  tunica 
albuginea,  through  which  extruded  a  mass 
of  necrosed  secretory  structure,  which  in- 
cluded a  little  more  than  one-half  of  the 
glandular  tissue  of  the  organ;  part  of  this 
tissue  was  dead,  and  more  of  it  was  on  the 
border  line  between  life  and  death. 

I  determined  to  make  the  effort  to  save 
the  remaining  healthy  tissue,  and,  encouraged 
by  my  assistants,  resected  all  of  the  diseased 
tissue,  hollowing  out  the  structures  imder- 
neath  the  timica  albuginea  so  as  to  be  able 
to  close  the  woimd.  The  blood-vessel  sup- 
ply was  unimpaired,  and  the  tunica  albuginea 
was  not  necrosed,  with  the  exception  of  a 
very  small  margin  on  the  edges  of  the  wound. 
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which  was  resected  along  with  the  dead 
testicular  substance.  The  edges  of  the 
wound  were  then  brought  toge^er  by  very 
fine  sutures  of  No.  o  catgut  threaded  into, 
an  eye-needle,  and  the  tunica  vaginalis 
resected  and  a  new  bed  hollowed  out  for  the 
testicle  in  the  scrotum.  The  wound  in  the 
scrotum  was  closed,  with  drainage.  The 
testicles  were  placed  upon  a  shelf  and  sur- 
rounded by  ice  caps,  which  were  kept  in 
place  for  four  days.  There  was  no  swelling, 
or  inflammation  following  operation;  the 
drainage  was  removed  on  the  second  day,  he 
was  out  of  doors  on  the  seventh  day,  and  left 
the  hospital  in  two  weeks,  entirely  well.  This 
testicle  to-day  has  the  feel  and  is  approxi- 
mately the  size  of  a  normal  testicle,  and  to 
all  indications  and  piuposes  it  is  so. 

It  is  perfectly  possible  that,  after  long 
months  of  suffering,  the  necrosed  portions 
of  this  testicle  would  have  separated  from 
the  healthy  ones,  and  the  result  woidd  have 
been  the  same  —  that  is,  the  conservation, 
of  the  healthy  portion  by  nature;  but  the 
chances  are  much  larger  that  if  this  had  been 


left  to  nature  the  testicle  would  ultimately 
have  been  lost. 

These  cases  are  dted  merely  as  examples 
of  what  can  be  done  toward  conservation 
in  cases  of  disease  or  injury  of  the  testicles. 
I  could  fill  a  book  with  the  histories  of  cases 
of  tuberculosis  of  the  testicles,  apparently 
hopelessly  diseased,  which  have  ultimately 
been  restored  to  good  functional  use  by 
conservative  medical  and  surgical  treatment. 
The  case  of  syphilitic  testicles  in  which  con- 
servative treatment  of  a  surgical  nature 
can  be  practiced  must  necessarily  be  very 
few.  The  cases  of  injury  of  the  testicle 
in  which  an  effort  may  be  made  or  should 
be  made  to  save  the  organ  are  not  very  many, 
but  if  both  sets  of  blood-vessels  leading  to 
the  testicle  have  not  been  destroyed,  it  is 
well  worth  while  to  make  the  effort,  and  it 
is  often  successful. 

I  am  very  well  convinced  that  if  Hagner's 
operation  were  more  often  resorted  to  in 
cases  of  gonorrhoeal  epididymitis,  there 
would  not  be  so  many  barren  men  as  there 
are  at  the  present  time. 
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SOME   USES   OF   FAT   IN   SURGERY^ 

By  J.  F.  BINNIE,  A.  M.,  C.  M.,  F.  A.  C.  S.,  Kansas  City,  Missouri 


FAT  has  an  evil  repute,  partly  because 
of  the  inconvenience  inseparable  from 
great  obesity  and  partly  because 
wounds  through  great  masses  of  fat 
do  not  heal  particularly  well,  and  yet,  as  we 
will  see,  this  abused  tissue  fulfils  very  useful 
functions.  The  most  widespread  tissue  in 
the  body  is  connective  tissue,  which  serves 
many  functions:  it  binds  various  structures 
together,  it  secretes  various  salts  and  so  con- 
verts itself  into  bone,  it  forms  cartilage,  and 
it  absorbs  oil  into  its  cells  until  each  cell  is  a 
small  bag  of  oil  and  constitutes  fat  —  an 
extremely  light  and  elastic  packing  and  pad- 
ding material,  which  can  be  reabsorbed  and 
used  as  food  when  occasion  arises. 

Tumors  of  pure  fat  (lipomata)  are  common, 
and  fat  may  increase  locally  in  tumor  fashion, 
as  witness  the  increase  in  the  omental  fat 
contents  of  old  irreducible  hemiae. 

In  spite  of  its  reputation  as  a  tissue  of  poor 
resisting  power,  fat  is  well  suited  for  trans- 
plantation. In  many  instances  it  is  un- 
doubtedly the  connective-tissue  basis  of  the 
fat  which  is  of  value  in  the  transplant,  but  in 
other  instances  other  varieties  of  connective 
tissue  would  be  valueless  compared  to  that 
which  is  infiltrated  with  oU. 

I.  Haemostasis  is  often  difficult  to  attain 
in  wounds  of  the  Uver  and  like  parenchy- 
matous and  vascular  organs.  Tamponade 
with  foreign  material,  while  useful,  has 
obvious  drawbacks.  Sutures  are  liable  to 
tear  loose  in  the  friable  tissues.  Such  wounds 
may  be  treated  by  omental  grafts  in  one  of 
two  fashions. 

(a)  Choose  a  fragment  of  omentum  of  suit- 
able size  and  volxmie,  ligate  it,  and  divide  it 
distal  to  the  ligature.  The  fragment  must 
be  more  than  sufficient  to  completely  fill  the 
wound  in  the  Uver.  Plug  the  Uver  wound 
with  the  omental  mass  in  such  a  fashion  that 
the  edges  of  the  wound  are  overlapp)ed  by  the 
omentum.  Introduce  sutures  so  that  they 
pass  in  through  overlapping  omentxmi, 
through  liver  substance  into  the  depth  of  the 
wound,  and  through  the  omental  plug  con- 
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tained  in  the  wound,  to  emerge  on  the  op- 
posite side  of  the  wound  after  passing  from 
within  outward  through  liver  substance  and 
overlapping  omentimi.  By  perforating  the 
overlapping  omentum  and  the  plug  the 
sutures  when  being  tied  are  less  liable  to  cut 
through  the  liver  substance.  Loewy^  finds 
that  the  omental  plug  becomes  adherent  to 
the  raw  surface  of  the  liver  wound,  prevents 
haemorrhage,  and  ultimately  becomes  con- 
verted into  fibrous  tissue.  The  exposed  part 
of  the  plug  does  not  become  adherent  to  the 
intact  peritoneum. 

(b)  Boljarski^  and  Stucky*  have  pressed 
free  flaps  of  omentum  into  hepatic  wounds  as 
plugs,  or  have  spread  and  pressed  such  flaps 
as  plasters  over  raw  surfaces  such  as  may  be 
left  after  a  difficult  cholecystectomy.  If  the 
flap  is  pressed  into  its  hepatic  bed  it  adheres 
so  well  that  sutures  are  unnecessary.  In  a 
case  reported  by  Stucky  cystectomy  was 
followed  by  free  venous  bleeding.  Tampons, 
sutures,  etc.,  failed  to  stop  the  bleeding.  As 
a  last  resort  a  free  flap  of  omentum  was  pressed 
against  the  raw  surface;  it  adhered  and 
stopped  the  haemorrhage.  The  patient  died 
at  the  end  of  three  days.  The  autopsy 
showed  the  graft  absolutely  adherent  to  the 
raw  surface  of  the  liver  but  not  to  the  perito- 
neal surface. 

A  number  of  hepatic  wounds  have  been 
successfully  treated  by  omental  tamponade. 
In  a  case  of  crushing  injury,  W.  J.  Frick 
(personal  communication)  found  many 
lacerated  wounds  of  the  kidney  which  bled 
freely.  Other  methods  of  haemostasis  fail- 
mg,  he  plugged  the  wounds  with  perirenal 
fat  held  in  place  by  a  suture  and  secured 
good  results.  Mayo,  Bastianelli,  and  others 
reinforce  the  suture,  closing  wounds  of  the 
renal  pelvis  with  flaps  of  perirenal  fat,  and 
find  them  of  much  value. 

After  myomectomy  the  sutured  uterine 
wound  may  be  covered  with  a  plaster  con- 

^  Rev.  de  gyn^.  et  de  chlr.  abdom.,  x,  Sax. 

*  Arch.  f.  klin.  Chir.,  zdii,  2. 

*  Arch.  f.  klin.  Chir.,  xcix,  384. 
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sisting  of  a  free  flap  of  omentum  held  in 
place  by  a  few  stitches  (Mayo).  This  graft 
aids  in  preventing  any  oozing  of  blood.  The 
omental  grafts  placed  over  intestinal  woimds 
to  prevent  leakage  of  intestinal  contents  are 
methods  of  peritonealization  and  depend  for 
their  value  entirely  on  their  fibrous  tissue 
constituents  and  peritoneal  covering  and 
not  at  all  on  their  fat  contents;  in  fact,  a  very 
fat  omentum,  while  desirable  as  a  plug  for 
liver  wounds,  is  entirely  unsuited  to  act  as  a 
plaster  over  an  intestinal  wound.  The  same 
is  true  for  a  procedure  devised  by  the  writer, 
where  he  tied  a  free  flap  of  omentum  roimd 
the  pylorus  to  permanently  obstruct  it  after 
gastro-enterostomy  had  been  performed. 

II.  Traumatic  epilepsy  is  sometimes  due 
to  fibrous  tissue  changes  in  the  pia  and  to 
adhesions  between  the  meninges  and  their 
coverings  (skull,  scalp).  The  usual  operative 
treatment  of  traumatic  epilepsy  consists 
essentially  in  the  removal  or  elevation  of  any 
depressed  bone,  in  the  excision  of  any  ir- 
ritating scar-tissue  or  of  any  cystic  forma- 
tions, etc.  Endeavors  have  been  made  to 
prevent  the  formation  or  reformation  of 
adhesions  by  covering  the  cerebral  or  menin- 
geal wounds  with  metallic  foil,  celluloid 
plates,  rubber  tissue,  Cargile's  membrane 
(prepared  peritoneum),  egg  membrane, 
hernial  sac  (fresh  or  prepared),  fascia  lata, 
etc.  A  successful  ward  politician  of  Missouri 
was  in  the  habit  of  saying  with  regard  to 
factions  in  his  own  party,  "If  you  can't  bate 
'em,  jine  'em;"  so  with  regard  to  cerebral 
adhesions  one  may  say,  "If  you  cannot  pre- 
vent their  formation,  make  them  harmless." 

Rehn^  (in  Lexer's  Clinic)  found  that  45 
days  after  a  cranial  defect  had  been  filled 
with  fat,  a  clear  and  distinct  basal  connec- 
tive-tissue sheet  spanning  the  dural  defect  had 
developed  in  the  transplant.  This  sheet  was 
elastic  enough  to  permit  of  expansion  and  was 
in  no  way  like  the  dense  connective  tissue 
usually  present  in  cranial  defects.  In  Rehn's 
experiments  the  fat  flap  was  spread  on  the 
pia,  and  naturally  adhesions  could  not  be 
avoided,  but  they  were  never  dense  and  ex- 
tended; they  consisted  of  delicate,  easily 
separated  fibers  of  connective  tissue  except 

1  Arch,  f .  kHn.  Chir..  d.  Heft  4. 


when  infection  took  place,  when  they  were 
both  dense  and  spread  out.  The  following 
case  may  be  of  interest: 

L.  A.,  aged  24;  stationary  engineer.  Admitted 
Kansas  City  General  Hospital  September  26,  191 2. 
On  May  13,  1907,  a  steam  pipe,  exploding,  drove 
one  end  of  the  pipe  into  patient's  right  parietal 
region.  He  was  unconscious  for  24  hours.  Opera- 
tion was  performed,  a  number  of  fragments  of  bone 
being  removed  as  well  as  some  lacerated  brain  sub- 
stance. When  consciousness  was  recovered  there 
was  total  paralysis  of  the  left  arm  and  partial 
paraljrsis  of  the  left  leg.  In  three  months  the  leg 
had  practically  recovered  completely;  the  arm  was 
much  improved  and  continued  improving  for  three 
years,  until  now  there  is  merely  a  partial  loss  of 
sensation  in  the  fingers,  sufficient,  however,  to  inter- 
fere with  work.  When  the  patient  bends  down  and 
rises  again  there  is  a  painful  sense  of  tearing  at  the 
site  of  injury  and  there  is  giddiness.  There  have 
never  been  any  convulsions. 

Three  years  after  the  injury  the  hiatus  in  the 
skull  was  exposed  by  operation,  scar  tissue  divided, 
and  the  wound  dosed.  As  soon  as  healing  was 
complete  the  old  symptoms  recurred.  In  the  right 
[)osterior  parietal  region  there  is  a  hiatus  in  the  bone 
about  I  X  i>^  inches  in  size.  When  the  patient  is 
lying  down  there  is  no  depression  of  the  scar,  but 
when  sitting  up  the  depression  is  marked.  Sensa- 
tion in  left  hand  is  so  faulty  he  can  rarely  tell  the 
[)osition  of  the  middle  finger,  and  that  of  the  other 
fingers  only  with  hesitation. 

September  28,  191 2,  Reflection  of  scalp;  excision 
of  scar  tissue  from  hiatus  in  skuU;  implantation  of 
enough  fat  (from  the  abdominal  wall)  to  completely 
fill  defect.  Closure  of  scalp  wound.  Healing  per 
primam. 

February  4,  1913.  The  patient  is  at  work.  He 
feels  and  looks  well;  can  bend  to  floor  and  get  up 
again  without  discomfort.  There  is  now  a  depres- 
sion at  the  hiatus,  although  two  months  after  op- 
eration absence  of  depression  was  noted.  In  March, 
1913,  the  patient  reported  himself  well. 

It  has  appeared  to  the  writer  that  where  a 
cavity  is  left  in  the  brain  after  removal  of  a 
timior  or  evacuation  of  a  cyst,  if  the  cavity 
does  not  quickly  disappear  through  cerebral 
expansion  possibly  a  plug  of  fat  might  be  a 
suitable  tampon.  The  specific  gravity  of 
fat  is  somewhat  less  than  that  of  cerebro- 
spinal fluid.  The  writer  has  had  only  one 
opportunity  to  try  the  method,  and  that  was 
in  a  case  of  internal  hydrocephalus  following 
an  old  and  severe  trauma  where,  during  op- 
eration, the  ventricle  was  opened  under  the 
impression  it  was  a  cyst.  Failure  was  a 
foregone  conclusion. 
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in.  Many  otherwise  beautiful  faces  are 
deformed  by  the  presence  of  depressed  scars 
adherent  to  underlying  bone.  Sometimes 
such  scars  may  be  neatly  excised  with  gratify- 
ing results,  but  sometimes  such  treatment  is 
unsuitable  or  fails.  Subcutaneous  division 
of  the  adhesion  between  the  skin  and  the 
bone  may  do  good,  but  it  does  not  replace  the 
tissues  the  loss  of  which  was  the  cause  of  the 
depression.  If  through  a  suitable  incision  the 
adhesions  are  thoroughly  divided,  and  if  then 
(after  hasmostasis  is  attained  by  pressure)  a 
suitable  mass  of  fat  is  gently  insinuated 
through  the  cut  to  fill  up  the  depressed  area, 
an  ideal  result  may  be  obtained.  It  is  best 
to  obtain  the  fat  for  transplantation  from  the 
patient  himself  (autoplasty),  as  homoplasty 
(i.e.,  transplantation  from  another  individual 
of  the  same  species)  is  not  quite  so  successful 
and  heteroplasty  (transplantation  from  a 
different  species)  commonly  fails. 

rV.  After  excising  the  breast  for  non- 
malignant  disease  it  is  occasionally  of  con- 
siderable importance  to  reproduce  an  aesthetic 
swelling  at  the  site  of  the  mamma.  Czerny 
had  occasion  to  remove  one  breast  and  a 
lipoma  from  the  back  of  the  same  patient. 
Instead  of  discarding  the  lipoma  he  planted 
it  in  the  bed  left  by  the  mamectomy  and 
obtained  a  good  result. 

Judd  had  removed  a  breast  from  a  woman 
for  non-malignant  disease,  and  almost  at  the 
same  time  he  operated  on  a  large  irreducible 
umbiUcal  hernia.  From  the  hernia  he  ob- 
tained a  suitable  mass  of  omentum  and  im- 
planted it  at  the  site  of  the  mamectomy.  The 
graft  lived  and  the  cosmetic  result  was 
gratifying. 

Klapp,  in  two  cases  after  excision  of  the 
breast  for  benign  neoplasm,  implanted  masses 
of  fat  obtained  from  the  patient's  own  thigh. 
From  one  of  these  patients  a  morsel  of  the 
implant  was  excised  after  the  lapse  of  four 
months  and  found  to  consist  of  living  normal 
fat  with  wide  connective-tissue  septa.  Hertz- 
ler  has  had  success  similar  to  that  of  Klapp. 

V.  When  disease  has  been  chiseled  out  of  a 
bone,  recovery  is  very  slow  unless  the  cavity 
left  in  the  bone  is  obliterated  by  the  art  of  the 
surgeon.  The  aseptic  blood  clot,  iodo- 
formized   decalcified   bone    chips,    iodoform 


starch,  iodoform  wax,  and  various  other 
plugs  have  all  been  used  with  greater  or  less 
success.  Numerous  plastic  operations,  by 
which  peduncidated  flaps  of  bone  and  skin 
have  been  transferred  to  and  fixed  in  the 
cavity,  have  all  given  a  measure  of  success. 
Both  Chaput  and  Makkas  independently 
published  in  1904  methods  by  which  bone 
cavities  might  be  obliterated  by  the  im- 
plantation of  non-pedunculated  masses  of 
fat. 

Krabbel,*  from  a  study  of  ten  cases  in 
Garre's  Clinic,  comes  to  the  following  con- 
clusions: 

1.  In  chronic  osteomyelitis  without  fis- 
tula, implantation  of  fat  has  made  good.  If 
fistulae  are  present  implantation  is  con- 
tra-indicated. 

2.  Sharply  delimited,  easily  accessible 
tuberculous  foci  are  suitable  for  fat  implanta- 
tion, even  when  they  are  situated  near  the 
articular  ends  of  the  bone.  Diffuse  tuber- 
culous lesions  of  bone  ^nd  widespread  disease 
of  the  soft  parts  may  only  be  plugged  (with 
fat)  after  the  most  careful  and  accurate  re- 
moval of  all  the  disease.  If  healing  per 
primam  does  not  ensue  promptly,  or  if  a 
fistula  forms,  the  implanted  fat  must  be  re- 
moved at  once,  because  of  the  grave  danger 
of  tuberculosis  developing  in  the  implant. 

Chaput  in  1913  reported  to  the  Sodetfi  de 
Chirurgie  of  Paris  the  case  of.  a  woman  from 
whom  he  had  removed  an  osteomyelitic 
focus  eight  years  previously  and  in  whom  he 
had  plugged  the  bone  cavity  with  a  free  flap 
of  fat.  After  eight  years  of  good  health  a 
new  focus  of  disease  develop)ed  near  the  site 
of  the  old  lesion,  and  the  necessary  operation 
permitted  demonstration  of  the  satisfactory 
healing  in  the  bone  of  the  transplant  of  fat 
made  eight  years  previously. 

Makkas'  experiments  show  that  it  is  al- 
most always  possible  to  close  aseptic  bone 
cavities  with  free  flaps  of  fat,  even  when  these 
cavities  communicate  with  joints.  The  fat  is 
sometimes  changed  into  connective  tissue; 
sometimes  it  persists,  but  the  plug  is  always 
(Makkas'  experiments)  surrounded  by  a  new- 
formed  layer  of  compact  bone  derived  from 
the  walls  of  the  cavity.     In  one  of  Makkas' 
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three  successful  cases  in  man,  the  cavity  was 
infected  with  staphylococci. 

In  extensive  chronic  osteomyelitis  of  the 
humerus  with  fistula,  M.  P.  Lawrowa^  re- 
ports healing  in  about  three  months,  although 
there  was  "partial  wound  suppuration." 

The  writer  has  made  use  of  fat  to  fiU  the 
cavity  left  by  removal  of  a  metacarpal  tuber- 
culous focus  and  was  gratified  with  the  result. 

In  any  operation  where  an  infective  focus 
is  excised  from  a  bone  and  the  resulting 
cavity  is  to  be  plugged  with  any  suitable 
material,  it  is  important  to  operate  in  a  well- 
ordered,  rather  formal,  sjrstematized  man- 
ner. Operation  may  be  carried  out  some- 
what as  follows:  (i)  Remove  all  evidently 
diseased  or  infected  tissues  and  sterilize  the 
woimd  with  pure  carbolic  add,  neutralized 
afterwards  with  alcohol  (Harrington's  solu- 
tion or  pure  formalin  solution  may  be  used). 
Pack  the  wOimd  with  gauze.  (2)  Let  the  sur- 
geon and  assistant  put  on  clean  gloves.  Pre- 
pare the  region  of  the  woimd  as  if  for  anew 
operation.  Using  freshly  sterilized  in- 
struments, remove  the  pad^  from  the  wound 
and  with  chisd  or  burr  cut  away  a  layer  of 
bone  from  the  walls  of  the  osseous  cavity. 
Once  more  chemically  sterilize  the  cavity  and 
wash  away  the  chemical  with  salt  solution. 
Pack  the  cavity.  Once  more  change  gloves 
and  instruments.  (3)  Obtain  a  mass  of  fat 
of  suitable  size,  preferably  from  the  patient 
himself.  Do  not  touch  the  fat  transplant 
with  the  fingers,  but  lift  it  in  forceps  with  the 
least  possible  trauma.  Remove  the  pack 
from  the  bone  cavity.  Completely  fill  the 
bone  cavity  with  the  fat  transplant.  Close 
the  wound  without  drainage.  Only  by  some 
such  systematic  procedure  can  asepsis  be 
reasonably  assured. 

VI.  Arthroplasty.  When  a  bony  ankylo- 
sis has  been  divided  and  the  articular  ends  of 

iZtichr.  t  Chir.,  1013,  No.  30. 


the  affected  bones  have  been  properly  mod- 
eled, their  reunion  may  be  prevented  and  a 
new  joint  may  be  obtained  by  interposing 
Uving  soft  tissues  between  them.  Murphy 
has  done  very  much  to  develop  arthroplasty. 
In  his  work  (and  the  writer  pleads  guilty  to 
the  same  fault,  if  it  is  a  fault)  he  has  been 
careful  to  use  pedunculated  flaps  of  fat.  To 
use  flaps  provided  with  peduncles  complicates 
the  operation  considerably,  and  it  seems  to 
the  writer  that  once  the  flaps  are  twisted  into 
position  the  peduncles  are  of  very  doubtful 
value.  If  free,  i.e.,  non-pedunculated,  flaps 
of  fat  and  fascia  thrive  in  other  situations 
after  transplantation,  why  not  when  used 
in  arthroplasty?  R5pke  has  been  successful 
in  using  free  transplants  of  fat,  even  as  large 
as  the  hand,  in  ar^oplasty. 

Vn.  After  tenorrhaphy  or  neurorrhaphy 
it  is  very  important  to  prevent  the  line  of 
union  from  becoming  closely  adherent  to 
ndghboring  structures.  There  is  no  better 
prophylactic  measure  than  wrapping  a  free 
or  pedimculated  flap  of  fat  around  the  part 
to  be  protected. 

VIII.  In  pulmonary  tuberculosis  and  in 
bronchiectasis  various  operations  have  been 
devised  to  put  the  lung  at  rest  and  to  cause 
any  pulmonary  cavities  to  collapse.  Artifi- 
cial pneumothorax  or  the  filling  of  the  pleural 
cavity  with  nitrogen,  Friedrich's  operation 
of  excision  of  the  chest  wall,  Sauerbruch's 
and  Wilm's  operation  of  extensive  rib  section 
causing  coUapse  of  the  chest  wall, — all  these 
are  endeavors  to  attain  the  same  end.  Tuf- 
fier^  has  successfully  grafted  voluminous 
masses  of  fat  between  the  mobilized  parietal 
pleura  and  the  ribs  in  bronchiectasis.  Par- 
affin wax  of  low  melting  point  has  been  used 
instead  of  wax.  The  same  method  may  be 
used  to  close  suppurating  and  tuberculous 
pulmonary  cavities. 

*Inteniat.  Med.  Cong.,  Lond..  191 3 


340 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


THE  RELATION  OF  THE  DUCTLESS   GLANDS   TO  THE 

WORK  OF  THE  SURGEON* 

By  ROSWELL  PARK,  M.  D.,  LL.  D.,  Buffalo 

ProfcMor  of  Siusoy,  Medical  Dcpwtmait,  Univentty  of  Buffalo;  CUef  Suifeon  to  the  Buffalo  Geoeiml  Hospital:  Hoooniy  Piofenor  of  Sargciy* 

Army  Medical  School 


DURING  recent  years  I  have  realized 
ever  more  forcibly  the  growing  im- 
portance of  the  subject  selected  for 
this  address,  and  therefore  I  make  no 
apology  for  its  introduction  upon  this  occa- 
sion. Those  audiences  before  which  I  have 
already  discussed  some  of  its  phases  and  as- 
pects have  been  so  small  compared  with  this 
that  a  reiteration  of  presentation  of  certain 
of  its  features  previously  made  calls  for  none. 
But  before  this  large  and  unusual  audience, 
assembled  from  all  parts  of'  our  country,  it 
seems  desirable  to  first  call  attention  to 
certain  generalizations  essential  to  a  more 
ready  comprehension  of  that  which  may 
follow. 

The  internal  secretions,  so  often  spoken  of 
as  hormones,  exercise  an  apparently  controll- 
ing influence,  hitherto  but  crudely  appre- 
ciated) on  many  of  the  organs  and  fimctions, 
and  this  not  alone  on  the  ordinary  body 
functions,  but  on  the  nutrition  and  regulation 
of  individual  organs  and  their  particular 
activities,  even  to  the  extent  of  becoming 
responsible  for  the  development  of  certain 
mental  traits  or  personal  characteristics 
which  may  make  or  mar  the  individual,  and 
may  thus  affect  both  his  physical  and  intel- 
lectual welfare. 

For  example,  dwarfing  or  gigantism,  each 
of  which  seems  due  to  perverted  activity  of 
one  or  more  of  the  ductless  glands,  naturally 
affects  the  social  and  school  life  of  a  growing 
child,  and  to  such  an  extent  that  when  con- 
spicuous deformity  results  the  entire  course 
of  life  may  be  affected  to  an  extent  which  is 
appalling.  Such  defects,  for  instance,  as  are 
to  be  noted  in  a  rachitic  child  may,  by  making 
him  an  object  of  ridicule  among  his  play- 
mates, entirely  change  his  nature  and  dis- 
position, and  thus  change  his  temperament 
and  his  life  work.  Such  consequences  are 
by  no  means  so  indirect  as  may  at  first 
appear.    The  early  effects  of  hypo-  and  hyper- 


thyroidism, thymism  or  pituitarism  need 
only  to  be  better  known  in  order  to  have  this 
significance  better  appreciated.  So,  too, 
with  regard  to  several  of  the  mental  derange- 
ments which  in  time  past  have  brought  the 
young  and  growing  child,  the  adolescent, 
or  even  the  adult  to  the  operating  table;  we 
may  now  realize  that  in  ^eir  inception,  at 
least,  they  constitute  expressions  of  over- 
or  underactivity  which,  had  they  been 
recognized  early,  might  have  been  prevented 
or  at  least  avoided  by  a  suitable  opo-  or 
organotherapy. 

Conditions  of  this  sort,  then,  have  led  to 
an  ever-strengthening  conviction  on  my  part 
that,  even  as  surgeons,  we  need  to  apply  the 
most  exact  attainable  knowledge  of  the  duct- 
less glands  and  their  significance  (so  soon, 
that  is,  as  the  physiologists  furnish  it)  to  our 
orthopedic  and  our  numerous  other  cases  of 
arrested  or  perverted  development.  And  if 
that  most  excellent  definition  of  the  surgeon 
be  true,  which  some  author  to  me  unknown 
has  perpetrated,  namely,  that  a  surgeon  is 
"si  physician  who  knows  how  to  use  his 
hands,"  then  it  doubly  devolves  on  us  to 
cultivate  this  field  of  research. 

So  much,  then,  by  way  of  introduction. 

And  what,  then,  are  these  most  important 
parts  of  the  body  that  play  such  a  mjrsterious 
yet  imperious  r61e  in  influencing  develop- 
ment and  welfare?  Our  Uterature  is  now 
rich  in  essays  or  monographs  dealing  with  the 
internal  secretions,  and  the  recent  large  works 
of  Biedl  and  of  Falta,  superseding  to  some 
extent  the  memorable  monograph  of  Sajous, 
are  monuments  to  the  industry  and  research 
of  their  authors.  Continental  authorities, 
German  especially,  seem  to  have  contributed 
much  more  to  this  subject  than  have  our 
EngUsh  colleagues,  and  it  is  interesting  if  not 
significant  that  both  the  recent  authors  just 
mentioned  are  members  of  the  Vienna  Fac- 
ulty.   There  should,  however,  be  mentioned 
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along  with  these  books  the  recent  excellent 
work  of  Gilford.^ 

Tate,  for  instance,  the  overproduction  of 
adipose  tissue  —  not  alone  that  form  which 
constitutes  general  adiposis  (often  dolorosa), 
but  the  earlier  forms,  which  in  many  respects 
more  or  less  resemble  cretinism.  These 
deposits  are  serious  impediments  to  the 
welfare  of  patients,  yoimg  or  old,  and  produce 
difficulties  well-nigh  insuperable  in  certain 
surgical  cases.  To  the  perverted  activity  of 
which  ductless  gland  is  it  due  —  pituitary, 
thyroid,  or  genital?  In  relatively  few  cases 
can  we  as  yet  decide.  Still  less  can  we  assign 
to  any  one  of  these  glands  its  exact  rdle  in 
this  complicated  and  generalized  fat  deposi- 
tion. 

Still  less,  too,  are  we  able  to  fix  responsibil- 
ity on  these  small  organs  in  cases  of  retarded 
mental  development,  occurring  as  they  do  at 
times  in  children  dwarfed  in  stature,  or  again 
in  those  of  precocious  growth;  equally  un- 
certain are  the  reversed  features  of  mental 
precocity  in  those  of  diminished  skeletal 
growth.  Imbecility,  then,  with  or  without 
manifestations  of  cretinism,  is,  let  us  say,  a 
frequent  result  of  the  perverted  development 
which  is  ascribed  to  altered  and  abnormal 
hormones. 

While  surgical  operations  may  then  be 
requisite  to  meet  particular  indications,  it 
would  be  a  mistake  to  subject  every  micro- 
cephalic child  to  a  craniectomy.  Such  mis- 
takes I  have  myself  made  in  time  past,  having 
operated,  as  have  others,  on  numerous 
children  belonging  to  this  class  with  only  a 
modicum  of  success.  The  furor  for  this  kind 
of  surgery  of  the  cranium  has  passed;  but  a 
most  valuable  lesson  has  been  impressed, 
namely,  that  we  should  estimate  general  and 
especially  hormonic  conditions  much  more 
accurately  before  resorting  to  manuaUzation. 
The  principal  argument  in  favor  of  such  in- 
discriminate operative  work  would  rest  with 
those  advanced  thinkers  who  in  such  cases 
see  in  euthanasia  a  boon  to  the  race  in  general 
and  an  indirect  benevolence  to  those  vitally 
and  parentally  concerned. 

According,  then,  to  the  teleological  views 

>  Gilford,  "The  Diaorden  of  Post-NaUl  Growth  and  Development." 
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of  the  individual  will  such  efforts  as  these  be 
favorably  or  unfavorably  regarded.  If  op- 
erative surgery  is  to  be  the  aim  and  end  of 
professional  endeavor,  then  the  attempt  to 
restrict  rather  than  expand  its  field  will  not 
meet  with  approbation;  if,  on  the  other  hand, 
an  operation  be  regarded  as  but  a  means  to 
an  end,  then  every  conscientious  practitioner 
will  welcome  the  effort  to  attain  that  end  by 
some  less  hazardous,  more  promising,  and 
safer  course,  especially  if  it  be  foimded  on  a 
more  accurate  apperception  of  fundamental 
conditions. 

The  doctrine,  not  the  theory,  of  internal 
secretions  was  not  yet  bom  when,  in  1889, 
Brown  Sfiquard  reported  his  first  memorable 
experiments  in  a  conununication  to  the 
Soci6t6  de  Biologic.  The  theory  of  these 
secretions  was  perhaps  a  himdred  years  older, 
and  was  the  outcome  of  notions  according  to 
the  old  himieral  pathology  that  the  blood 
stream  contains  abnormal  products  from 
various  organs;  it  was  the  outcome  of  an 
analysis  of  the  changes  ensuing  upon  castra- 
tion, followed  by  the  transplantation  experi- 
ments of  Johannes  Miiller,  who  recogmzed 
secretory  activity  in  cells  and  in  the  mem- 
branes and  glands  composed  of  them,  whose 
products  exercise  an  internal  rather  than 
external  and  visible  influence.  Berthold,  in 
1849,  Ji^id  already  proved  this  by  his  experi- 
ments, though  his  deductions  were  not  rec- 
ognized by  such  investigators  as  R.  Wagner. 
Claude  Bernard  was  probably  the  first  to 
accept  the  doctrine  and  to  use  the  term 
*  *  internal  secretion. " 

Of  these  hormones  some  are  produced  from 
membranes,  e.g.,  in  digestion;  others  are 
formed  within  the  ductless  glands,  whose 
products  apparently  enter  the  venous  capil- 
laries. To  all  of  these  is  given  the  collective 
name  hormones^  implying  thereby  their 
property  of  acting  as  stimuli  to  some  other 
organ  or  collection  of  cells  different  from  those 
which  produce  them.  Their  recognition  has 
served  to  better  explain  many  obscure  proc- 
esses, while  at  the  same  time  it  has  compli- 
cated our  proper  appreciation  of  the  multiple 
and  reciprocal  activities  of  various  parts  of 
our  bodies.  Nearly  all  if  not  all  of  the  organs 
and  secreting  membranes  of  the  body  act  in 
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this  way,  i.e.,  they  affect  the  function  of 
other  organs  or  membranes,  although  in  our 
present  state  of  knowledge  the  true  blood- 
forming  or  blood-elaborating  organs  (spleen, 
marrow,  lymph-nodes,  and  hasmic  glands)  are 
excluded  from  this  category. 

It  will  appear,  further  along,  that  this 
doctrine  relieves  the  autonomic  (or  vegeta- 
tive) or  sympathetic  nerve-system  of  some 
portion,  at  least,  of  the  work  which  we  have 
hitherto  credited  to  the  "trophic"  nerves. 
Strictly,  then,  the  list  of  ductless  glands  should 
be  thus  made  up : 

„        u    •    /Anterior, 
Hypophysis  [^^^^;. 

Epiphysis  or  pineal  gland; 

Thyroid; 

Parathyroids; 

Thymus; 

Adrenals  (medullary  portion),  and  the 

entire 
Chromaffin  system: 

Pancreas    (intertubular    cell    groups, 
islands) ; 

Genital  glands  [^^' 

To  these  may  be  added 
Breasts; 
Tonsils; 

Carotid  and  Luschka's  glands.    These 
will  receive  but  casual  if  any  mention 
in  the  present  consideration,  since  our 
knowledge  of  their  utilities  or  purposes 
is  yet  too  vague.    This  may  also  be 
said  of  the  pineal  body. 
The  embryonic  origin  of  the  ductless  glands 
is  of  importance,  because  some  of  them  are  of 
distinctly  epi-  or  hypoblastic  origin,  others  of 
mesoblastic.    The  anterior  hypophysis  is  of 
the    former,    i.e.,    ectodermal,    while    the 
posterior   portion   is    neurectodermal.    The 
thyroid  is  entodermal,  being  developed  from 
the  anterior  wall  of   the  craniopharyngeal 
canal  and  the  pharyngeal  clefts  on  either  side. 
It  is  of  interest  that  both  the  anterior  hy- 
pophysis and  the  thyroid  were  at  one  time, 
and  originally,  active  glands  emptying  their 
secretions  into  the  primitive  alimentary  canal. 
The  thymus  is  of  essentially  the  same  origin 
as  the  th}n:oid,  hence  perhaps  the  peculiar 
relations  between  the  two.    The  islands  of 


the  pancreas,  which  interest  us  in  this  con- 
nection, are  also  entodermal,  developed  from 
pouches  formed  around  its  ducts. 

The  adrenals  are  of  mesoblastic  origin, 
developing  from  the  coelomic  epithelium. 
The  genital  glands  also  are  of  the  same  origin. 
There  is,  moreover,  a  striking  resemblance 
in  many  respects  between  the  cells  of  the 
adrenal  cortex  and  those  of  the  interstitial 
genital  glands.  The  chromaffiin  tissue,  or  so 
much  of  it  as  is  not  included  in  the  adrenals, 
probably  is  of  ectodermal  origin. 

Thus  it  will  be  seen  that  all  three  layers  of 
the  developing  embryo  are  concerned  in  the 
formation  of  one  or  more  of  these  bodies,  and 
that  both  the  genital  glands  and  adrenals  are 
developed  from  the  epithelium  of  the  coelom. 

Here  and  later  it  is  desirable  to  emphasize 
the  reciprocal  relations  obtaining  between 
those  organs  which  have  so  much  to  do  with 
the  development  of  the  skeleton,  and  to  note 
how  any  disturbance  of  these  relations  may 
produce  skeletal  defects.  Even  deformities 
which  seem  at  first  trifling  may  have  far 
reaching  consequences  from  such  distortions 
of  the  upper  part  of  the  body  as  may  indirect- 
ly affect  nutrition.  Quite  recently  Preiser 
has  described  at  length  the  "static  joint 
disease"  which  leads  to  faulty  attitude, 
produces  inertia,  and  indirectly  affects  the 
life  history  of  the  individual.  One  must  not 
forget,  however,  that  changes  from  the 
archetype  which  were  produced  by  man's 
assumption  of  the  upright  position  have 
brought  about  many  indirect  disturbances, 
especially  about  the  pelvic  girdle.  The 
correct  architecture  of  the  bony  skeleton  may 
be  notably  perverted  in  this  way,  since  it  has 
permitted  sTmany  visceral  ptoses,  as  weU  as 
changes  in  ciroilation  of  the  abdominal 
viscera,  that  the  nutrition  of  a  number,  if  not 
all,  of  the  ductless  glands  has  been  affected. 

A  very  imperfect  and  partial  list  of  con- 
ditions evidently  due  to  hormonic  disturbance 
would  at  least  include  the  following: 

Acromegaly; 

Hydrocephalus  intemus,  resulting  from 
obstructed  discharge  of  the  posterior 
pituitary  into  the  cerebrospinal  drain; 

Graves'  disease,  with  or  witiout  persistent 
thjrmus,  and  even  hibernation; 
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Myzoedema  and  cretinism; 

Tetany; 

Thymic  asthma  and  the  status  lymphati- 

cus; 
Rickets; 
Achondroplasia; 
Obesity; 

Addison's  disease; 
Sexual    changes,    including    amenorrhoea, 

eunuchism,  etc.; 
Mental    defects    of    various    types  —  in- 
fantilism,   mongolism,    and    the    other 
extreme,  mental  precocity;* 
Skin  dystrophies,  including  dryness  or  the 
reverse,  i.e.,  excessive  perspiration,  loss 
of  hair,  or  other  changes; 
Neurasthenia  of  certain  types,  especially 
that  with  moist,  clammy  skin,  bright, 
restless  eyes,   glossy  hair,   exaggerated 
reflexes,  muscle  tremors,  abnormal  hun- 
ger,  diarrhoea,   menorrhagia,   insomnia, 
exaltation  of  special  senses,  hot  flashes, 
frequent  pulse,  etc. 
Here  the  benefit  from  suitably  directed 
organotherapy  is  sometimes  striking.    Thus 
we  are  seeing  daily,  and  all  around  us,  in- 
stances of  perversion  of  the  internal  secretions, 
yet  without  knowing  just  how  to  distribute 
their  symptoms  or  assign  to  each  ductless 
gland  its  part  or  share  in  the  guilt;  we  are, 
therefore,  almost  powerless  to  help.    Hence 
it  is  that  we  have  so  often  to  resort  to  the 
therapeutic  test,  namely,  to  administer  first 
one  and  then  another  of  the  extracts  until  we 
determine  which  is  indicated. 

Another  most  important  feature  is  the 
evident  antagonisms  which  prevail  between 
certain  of  these  bodies,  now  one,  now  another 
acting  as  regulator  or  governor  of  the  produc- 
tion of  some  other  gland;  thus,  between  the 
thyroid  and  the  genital  glands  marked  rela- 
tionship is  evident,  since  menstruation  may 
be  restored  and  pregnancy  possibly  occur 
after  mjrxcedema  and  cretinism  have  ap- 
parently been  cured  by  thyroid  extract. 
Many  of  the  impleasant  features  of  the 

*  Pucnthetkally  it  might  be  emphasised  here  that  when  dealmg 
vith  caiet  of  this  character  there  is  greatest  need  for  combining  with 
vhatever  treatment  may  be  selected  a  suitable  environment.  This  is 
folly  as  essential  as  therapy  when  dealing  with  defective  children. 
Indeed,  in  many  instances  the  parents  need  treatment  (educational) 
folly  as  much  as  do  their  children,  their  lack  of  discipline  being  a  con- 
spicuous feature.  Isolation  or  separation  of  the  child  from  the  over- 
anxioas  and  indulgent  mother,  preferably  in  a  suitable  mstitution,  is  of 
paramount  importance. 


menopause  are  apparently  due  to  hyper- 
thyroidism and  may  be  reUeved  by  adminis- 
tration of  ovarian  or  corpus  luteum  extract. 
Again,  according  to  Kidd,  the  pineal  body 
furnishes  a  hormone  which  hs&  marked  in- 
hibitory effect  on  the  genital  glands.  Inas- 
much, however,  as  it  imdergoes  only  partial 
involution  at  puberty,  it  may  also  have  some 
other  effect.  Little  is  known  of  the  pineal 
body,  but  we  may  be  sure  that  it  has  at  least 
some  more  tangible  function  than  being,  as 
the  ancients  supposed,  the  seat  of  the  soul. 

Between  the  thyroid  and  the  pancreas,  too, 
there  seem  very  intimate  relations,  as  also 
between  the  pancreas  and  the  parathsnroids 
with  the  hypophysis  and  the  entire  chromaffin 
system. 

The  hormones  fall  into  two  groups,  the 
upbuilding  and  the  destructive,  while  each 
group  exerts  an  inhibitive  effect  upon  the 
other.  Overgrowth,  i.e.,  gigantism,  implies 
decreased  or  inhibited  disassimilation.  Nor- 
mal growth,  i.e.,  activity,  implies  an  equi- 
librium maintained.  Complicating  aU  these 
growth  features  appears  the  as  yet  undeter- 
mined influence  of  the  nervous  system.  What 
difference  will  later  be  made  in  our  notions 
regarding  the  trophic  nerves  remains  to  be 
seen. 

Hormones  are  by  no  means  necessarily 
complex  chemical  bodies;  from  adrenalin 
(methylamino  alcohol  of  pyrocate)  as  one  of 
the  most  complex,  we  have  simple  carbon 
dioxide  at  the  other  extreme. 

From  surgical  experiences  much  has  been 
learned,  e.g.,  from  cachexia  strumipriva  and 
ovaripriva  and  from  post-operative  tetany; 
while  experimentation  has  proved  invaluable, 
most  of  our  practical  knowledge  having  come 
from  these  two  sources.  Were  it  not  for  a 
study  of  the  results  of  removal  of  the  hy- 
pophysis and  other  organs  mentioned  above, 
our  acquaintance  with  this  subject  would  be 
very  limited. 

Internal  secretory  organs  labor  under  the 
disadvantage  that  they  can  only  expel  their 
products  into  the  blood,  since  they  have  no 
duct.  Hence  if  their  secretions  become  in 
any  way  abnormal  the  blood  nevertheless 
carries  them  everywhere,  and  they  must  either 
be  neutralized  or  antidoted  or  the  body  will 
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suffer.  The  liver  is  our  best  illustration  of  a 
secretory  organ  antidoting  its  own  output; 
urea  is  the  main  end-product  of  albumin 
metabolism,  and  by  means  of  it  the  liver 
regulates  itself,  altering  it  to  the  desirable 
extent.  Cretinism  on  one  hand  and  ex- 
ophthalmic goiter  on  the  other  furnish  il- 
lustrations of  a  ductiess  gland  which  has  not 
the  capability  of  regulating  its  own  produc- 
tion. A  change,  especially  a  sudden  one,  in 
the  nimiber  of  ions  of  the  metals  of  the 
alkaline  earths  (K,  Na,  Ca,  and  Mg)  causes 
immediate  and  notable  effects  on  fimction. 
Muscular  irritability,  e.g.,  depends  largely 
on  the  caldum  salts,  and  their  presence  or 
absence  is  the  factor  upon  which  depends 
muscle  repose  or  constant  rhythmic  contrac- 
tion. It  is  secretin,  e.g.,  also,  which  deter- 
mines in  a  way  the  closure  or  opening  of  the 
pylorus.  Such  a  surgical  condition  then  as 
pyloric  spasm  may  have  much  to  do  with  the 
internal  secretion,  and  hence  the  value  of 
caldum  salts  in  surgical  therapeutics.  We 
may  replace  a  hormone  but  not  a  real  secre- 
tion. 

Having  spoken  of  antagonisms,  let  us 
mention  also  similarities.  As  between  the 
thyroid  and  the  anterior  pituitary  let  us 
remember  that  phylogenetically  both  were 
once  glands  with  an  external  secretion,  and 
that  they  have  morphological  similarities. 
Animals  deprived  of  either  behave  in  much 
the  same  way;  they  remain  small,  evince 
similar  vegetative  symptoms,  and  become  ill 
m  much  the  same  way.  In  acromegalics 
the  thymus  often  enlarges,  just  as  when  the 
thyroids  are  overactive.  In  cretins  we  often 
find  degeneration  of  the  hypophysis  similar 
to  that  of  the  thyroid,  and  when  pluri- 
glandular sjmaptoms  appear  they  are  nearly 
alike. 

Between  the  thsnroid  and  pancreatic  islands 
similarity  obtains  in  that,  in  typical  myxoede- 
ma,  carbohydrate  assimilation  is  increased 
and  glycosuria  occurs,  while  after  disease  of 
the  islands  the  same  takes  place;  in  fact,  both 
these  conditions  prevail  after  extirpation  of 
either  part. 

So  far  as  the  pancreas  and  the  adrenals  are 
concerned,  in  that  form  of  chronic  alcoholism 
where  the  pancreas  is  involved  as  well  as  the 


liver,  we  find  pigmentation  of  the  skin  much 
resembhng  that  of  Addison's  disease,  and 
even  though  the  diabetes  due  to  involvement 
of  the  pancreas  may  later  subside,  the  bronz- 
ing due  to  adrenal  drrhosis  does  not  dis* 
appear. 

There  are  two  methods  of  approaching  or 
presenting  the  subject  to  which  your  at- 
tention is  invited: 

First,  by  cataloguing  the  organs  and  their 
functions,  and  making  the  attempt  to  list 
the  morbid  conditions  due  to  their  disturb- 
ance. This  may  be  called  the  anatomico- 
physiological  method. 

Second,  by  cataloguing  the  various  general 
conditions  under  consideration  and  inter- 
rogating the  various  organs  with  a  view  to 
fimig  the  blame.  This  may  be  considered 
the  clinical  method. 

Each  of  these  has  its  advantages  and  its 
difficulties,  among  them  this  especially  — 
that  each  is  characterized  by  a  most  confusing 
overlapping  of  facts  due  to  the  overlapping  of 
functions.  Thus,  in  the  matter  of  skeletal 
growth:  this  apparentiy  is  regulated  in  the 
very  young  by  the  pituitary  and  the  thymus, 
but  that  peculiar  dystrophia  adiposo-gen- 
italis  which  is  the  prindpsJ  feature  of  hypo- 
pituitarism is  seen  also  in  hypopinealism  and 
hypoth)anism. 

We  will  begin  with  the  first  method,  sdect- 
ing  the  more  important  organs  and  first 
discussing  them  separately. 

THE  HYPOPHYSIS 

As  a  whole,  this  is  a  persistent  organ  and 
therefore  must  have  throughout  life  a  con- 
tinued function.  Extracts  of  the  whole 
gland  increase  blood  pressure,  cause  uterine 
contraction-,  increase  peristalsis,  lower  car- 
bohydrate assimilation,  and  have  a  mydriatic 
effect.  Used  to  excess  they  cause  emada- 
tion,  degeneration  of  the  liver,  and  increased 
metabolism.  Extirpation  produces  in  an- 
imals a  peculiar  cachexia,  reduced  pulse  rate 
and  respiration,  fibrillary  tremors,  and  death 
in  apathy  and  coma. 

The  hypophysis  probably  undergoes  an 
epochal  overgrowth  at  puberty.  This  may 
have  causative  results,  since  it  might  accoimt 
for  the  transient  glycosuria  seen  at  that  time 
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and  for  the  marked  changes  which  occur  m 
the  sex  organs.  Conditions  simulating  hiber- 
nation in  man  often  yield  to  pituitary  extract. 

Symptoms  of  impaired  activity  include 
local  oedemas  of  the  skin  and  superficial  fat 
anywhere  about  the  body,  face,  arms,  hands, 
etc.,  as  well  as  a  dry,  harsh  condition  of  the 
skin,  with  bristly  hair  which  is  easily  and 
early  lost.  The  external  appearances  are 
very  similar  to  those  of  myxoedema,  while 
temperature  becomes  subnormal.  Indica- 
tions of  impairment  in  the  anterior  lobe  in- 
clude retardation  of  skeletal  growth  with 
excess  of  fat,  delayed  ossification  as  shown 
by  skiagrams,  mental  dullness  and  irritabil- 
ity, with  transient  glycosuria. 

Indications  of  impairment  of  the  posterior 
lobe  include  a  high  tolerance  of  sugar  with 
resulting  though  indirect  adiposity,  polyuria, 
sexual  impairment,  with  atrophy  even  to  the 
degree  of  sexual  infantilism. 

So  marked  are  the  relations  of  the  anterior 
pituitaxy  and  the  sexual  system  that  some 
have  even  considered  parturition  to  be  due 
to  the  final  accumulation  of  pituitary  secre- 
tion. At  all  events,  this  latter  might  account 
for  the  glycosuria  of  pregnancy;  moreover, 
after  multiple  pregnancies  we  frequently  see 
adiposity,  loss  of  hair,  changes  in  the  skin, 
and  a  subnormal  temperature,  all  of  which 
are  evidences  of  hyperpituitarism. 

The  overgrowth  of  the  pituitary  sometimes 
occurring  after  tjTphoid  fever  or  its  clinical 
evidences  are  to  be  considered  as  the  result 
of  toxins  which  stimulate  its  own  growth,  as 
well,  perhaps,  as  that  of  the  epiphyseal  bony 
boimdaries,  thus  accounting  for  excessive 
overgrowth  after  this  fever.  Something  of 
the  same  kind  is  often  seen  after  marriage, 
when  the  stimulation  of  the  sex  glands  seems 
to  extend  in  a  short  time  to  the  hypophysis. 

The  anterior  hypophysis  discharges  its 
secretion  directly  into  the  blood  stream;  it 
has,  moreover,  its  own  separate  blood  supply. 
Its  total  extirpation  in  healthy  animals  seems 
to  prove  fatal.  It  seems  to  have  a  very  im- 
portant part  in  regulating  skeletal  growth, 
its  enlargement  being  usually  followed  by 
acromegaly  and  hypertrichosis.  It  also  en- 
larges during  pregnancy,  and  to  some  extent 
after  removal  of  some  of  the  other  ductless 


glands,  presumably  as  a  compensatory  fea- 
ture. 

The  posterior  h3rpophysis  has  also  its  own 
blood  supply,  and  discharges  its  secretion 
into  the  cerebrospinal  lymph.  When  over- 
active it  produces  adiposity  and  changes  in 
the  skin  similar  to  those  of  myxoedema, 
causing  it  to  become  dry,  coarse,  wrinkled, 
and  furrowed.  It  has  much  to  do  with  the 
sexual  system  and  causes  dystrophy  and 
atrophy  of  the  sexual  organs.  It  seems  to 
retard  rather  than  promote  skeletal  growth. 
When  overactive  it  leads  to  a  high  sugar 
tolerance,  and  when  underactive  to  a  con- 
version of  sugar  into  fat,  with  increase  of 
weight.  When  enlarged  it  exerts  pressure 
and  may  thus  lead  to  hydrocephalus  intemus. 
Its  extract  acts  as  does  adrenalin,  is  a  power- 
ful galactagogue,  and  increases  peristalsis. 
When  overactivity  gives  way  to  reduced 
activity  the  skin  becomes  oedematous  and 
characteristic  psychic  disturbances  are  met, 
such  as  drowsiness,  hibernation,  even  epilepti- 
form seizures. 

In  brief,  the  symptoms  of  dispituitarism 
may  be  briefly  summarized  as  follows: 

[Adiposity, 

Reduced  activity  {Sexual  infantilism, 

[skeletal  infantilism; 
Gigantism — type  Launois 

^[Acromegaly — type   Marie 
i     old. 

Pinealism  may  simply  be  mentioned  here  as 
characterized  in  children  by  abnormal  growth, 
including  that  of  the  hair,  obesity  (adiposity), 
drowsiness  and  precocious  (premature)  sex- 
ual development,  all  of  which  may  suggest 
the  existence  of  tumor  of  the  pineal  body, 
or  at  least  of  overgrowth.  In  these  sexual 
traits  there  would  seem  to  be  an  antagonism 
between  the  pineal,  which  causes  premature 
development,  and  the  hypophysis,  which 
causes  rather  the  reverse.  It  includes  also 
h3rpertrichosis,  static  irritability,  oculomotor 
paresis,  and  hydrocephalus  internus  (pres- 
sure?). 

The  enlargement  of  the  hypophysis  during 
pregnancy  is  of  peculiar  interest  and  has 
only  recently  attracted  attention.  It  per- 
tains mainly  to  the  anterior  lobe,  which  at- 
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tains  sometimes  a  size  two  and  one-half  times 
greater  than  the  normal,  while  of  this  in- 
crease in  bulk  at  least  four-fifths  appears  to  be 
made  up  of  new-formed  cells;  in  fact  it  is 
occasionally  large  enough  to  make  pressure 
on  the  chiasm  and  thus  seriously  compromise 
vision,  even  to  the  extent  of  temporary 
blindness,  which,  as  all  know,  sometimes 
occurs  during  pregnancy.  It  is  accompanied 
by  noticeable  changes  in  other  parts  of  the 
body,  especially  the  upper,  such  as  formation 
of  osteophytes  on  the  inner  surface  of  the 
skull,  deposit  of  calcium  salts  about  the  upper 
jaw,  nose,  temples,  and  ridges,  and  an  entire 
change  of  fades,  including  thickening  of  the 
nose  and  lips,  and  even  enlargement  of  the 
glands,  all  of  which  are  most  suggestive  of 
acromegaly;  in  fact,  March  has  reported  a 
case  of  outspoken,  acute  acromegaly  occurring 
during  pregnancy. 

To  be  more  descriptive  and  complete,  the 
S)miptoms  of  involvement  of  the  hypophysis 
include  the  following,  which  are  usually 
distinct  and  definite  enough  to  aid  generally 
in  localization:  Severe,  persistent  headache, 
due  to  increased  intracranial  pressure,  par- 
ticularly well  marked  when  the  body  is  large 
enough  to  press  upon  the  optic  nerves,  and 
especially  in  the  upright  position.  Exoph- 
thahnos,  which  is  not  outspoken  and  is 
due  to  pressure  upon  the  veins  (Gushing), 
along  with  trigeminal  neuralgia,  with  fullness 
and  tortuosity  of  the  veins  of  the  scalp. 
These  symptoms  are  often  accompanied  by 
adenoids.  Skeletal  overgrowth,  including 
gigantism  and  acromegaly,  between  which  a 
distinction  is  certainly  to  be  made.  Mas- 
solongo's  epigrammatic  generalization  that 
"acromegaly  is  delayed  gigantism"  has  been 
quite  generally  accepted,  as  well  as  that  of 
Launois  and  Roy  that  "gigantism  is  the 
acromiegaly  of  subjects  whose  epiphyses  are 
not  yet  ossified  as  they  should  be  at  their 
respective  ages."  However,  we  must  em- 
phasize that  not  all  giants  are  acromegalics, 
and  here  perhaps  may  come  in  the  important 
distinction  between  the  gigantism  of  pitui- 
tary origin  and  that  chargeable  to  the  thy- 
mus. 

Skeletal  undergrowth,  infantilism,  and  the 
like  pertain  to  very  early,  perhaps  to  pre- 


natal, influences.  We  must  distinguish  be- 
tween the  infant  dwarfism  of  Lorain  and  true 
nanism^  where  only  certain  morphological 
proportions  persist  or  are  retarded.  The 
former  is  in  fact  best  termed  tniniaturisfn, 
where  the  development  is  throughout  sym- 
metrically retarded.  We  have  also  to  dis- 
tinguish between  ateliosiSy  or  perpetual  youth, 
and  progeria,  which  means  an  anticipated  old 
age.  This  distinction  is  of  course  easy.  We 
must  also  remember  Herter's  type  of  in- 
fantilism, which  is  really  due  to  a  chronic 
intestinal  infection,  as  well  as  the  experiences 
of  others  who  have  shown  that  by  feeding 
young  animals  isolated  proteins  alone  actusd 
growth  is  inhibited,  although  body  weight 
seems  to  be  maintained. 

As  between  the  hypophysis  and  the  sexual 
glands  there  seem  intimate  relations.  The 
result  of  castration  is  increase  in  size  of  the 
pituitary.  Fischera  and  others  have  shown 
that  in  capons  and  oxen  the  hypophysis  is 
often  double  the  size  of  that  in  cocks  and 
steers.  Jutaka  Kon  has  observed  the  same 
enlargement  in  bodies  of  castrated  women, 
while  others  have  reported  it  among  the 
Skoptsy.^ 

If  there  be  truth  in  all  this,  then  some  of  the 
popularly  dreaded  results  of  castration  in 
women  may  be  ascribed  to  hypophysial  en- 
largement and  to  other  phenomena  which 
follow  it.  While  all  of  this  seems  rational 
and  is  certainly  interesting,  Falta  neverthe- 
less takes  exception  to  it. 

Influence  of  the  Ductless  Glands  in  General  on 
Growth  and  Development 

In  youth  a  loss  of  the  genital  glands  leads 
to  overgrowth  of  the  truncal  skeleton,  while 
the  cranium  does  not  seem  to  grow  so  fast. 
The  distribution  of  fat  about  the  body  is 
disturbed.  Epiphyseal  consolidation  in  those 
locations  where  it  naturally  occurs  least  or 
last  is  delayed.  This  will  account  for  the 
overgrowth,  and  it  is  not  necessary  to  seek 
for  its  cause  in  the  pituitary.  The  sexual 
glands,  especially  at  puberty,  exert  a  marked 
influence  over  the  development  of  the  bones 
during  the  last  portion  of  adolescence. 

The  thyroid,  when  early  lost  or  reduced 

1  Ziegler's  Beitr.,  XQoSf  zlhr. 
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in  s]2e  or  when  it  has  suffered  involution, 
seems  to  cause  dwarfism  or  limitation  of 
growth  in  every  dimension.  The  fontanels 
remain  open,  the  root  of  the  nose  sinks  in, 
and  enchondral  as  well  as  periosteal  ossifica- 
tion is  delayed. 

Early  involvement  or  defect  of  the  hy- 
pophysis is  also  followed  by  limitation  of 
skeletal  growth,  but  not  so  marked  as  that 
due  to  d^ective  thyroidal  influence.  Li  some 
respects  it  is  harder  to  distinguish,  but  when 
the  hypophysis  is  involved  development  of  the 
genitals  and  the  interstitial  glands  is  even 
more  marked.  Acromegaly  in  the  yoimg  is 
accompanied  by  more  than  marked  eunuch- 
ism, and  its  secondary  sex  characteristics  are 
more  pronounced. 

As  between  dystrophy  of  hypophyseal 
origin  and  true  infantilism,  it  is  to  be  noted 
that  in  the  former  the  mind  is  but  slightly 
affected,  while  there  is  frequent  headache 
sometimes  with  vomiting,  and  that  in  the 
latter  the  mind  is  of  infantile  type  and  head- 
ache and  vomiting  are  uncommon. 

Only  when  the  ideal  tj^e  or  model  through- 
out the  body  is  maintained  can  we  assume  a 
perfect  harmony  of  action  between  these 
various  glands.  Departures  from  the  stand- 
ard can  often  be  ascribed  to  or  found  in  dis- 
turbed relations  or,  possibly,  perceptible  or 
even  visible  alterations. 

Infantilism 

This  name  was  suggested  by  Lasegue  as 
descriptive  of  the  persistence  of  infantile 
conditions  and  growth  into  the  years  of  adult 
life.  Its  first  accurate  description  was  given 
by  Lorain,  and  the  first  good  case  record  is 
that  of  a  24-year-old  female  dwarf,  by  Dancel 
and  Baillager. 

The  type  is  susceptible  of  further  classifica- 
tion; for  instance,  Brissaud  describes  a  form 
whidi  he  considered  due  to  early  thjnroid  in- 
fantilism as  distinguished  from  the  Lorain 
type,  which  to  him  is  due  to  a  general  and 
complete  retardation,  arrest,  or  defective 
development,  in  which  no  one  particular 
organ  is  at  fault. 

Perhaps  the  best  classification  of  types  of 
infantilism  is  that  offered  by  Anton,  and  is  as 
follows : 


Infantilism  with  myxoedema  and  cretinism; 

Mongolism; 

Infantilism  due  to  inactivity  of  the  genital 

glands; 
Infantilism  with  primary  disease  of  the 
visceral     glands,     namely,     thymus, 
adrenals,  and  pancreas; 
Dystrophic  infantilism  due  to 
Vascular  insufficiency; 
Primary  brain  lesions,  of  one  or  both 

hemispheres; 
Hereditary  sjrphilis; 
Alcoholism  and  other  poisonings  (habit 

or  occupational),  or  by  inheritance; 
Early  and  precedent  tuberculosis,  chlo- 
rosis, or  cardiac  lesions; 
Starvation,  bad  food,  environment,  or 
faulty  position  (as  in  school),  typhoid, 
malaria,  pellagra,  etc. 
To  these  Falta  adds 

Infantilism   due   to   partially  defective 

activity  of  the  genital  glands; 
Infantilism  of  true  psychic  origin  (what- 
ever that  may  be). 
Schiiller    would    make    but    two    principal 
types,  namely: 

A  dystrophic  type,  due  to  hereditary  or 

prenatal,  i.e.,  very  early,  influences; 
An  acquired  type,  due  to  distinct  ab- 
normaUty  in  one  or  more  of  the  duct- 
less glands. 
In  all  of  these  forms  there  is  subinvolution 
of    the   entire   lymphatic   apparatus,    while 
ossification   proceeds   irregularly   and   body 
proportions  are  either  reduced  or  altered. 
Our  perception  of  irregularities  of  ossification 
has  been  made  possible  only  by  use  of  the 
rontgen  rays. 

Dwarfism 
Dwarfism  differs  from  infantiUsm  in  this, 
that  symmetry  of  development  is  not  main- 
tained, and  is  to  be  distinguished  from  true 
infantilism,  for  which  perhaps  the  best  name 
is  miniaturism,  of  which  Paltauf  gave  prob- 
ably the  best  careful  description  in  1891. 
In  dwarfism  the  infant  is  normal  at  birth, 
after  which  it  may  assume  either  of  two  dis- 
tinct types,  or  perhaps  an  intermediate  form. 
These  are: 
Primordial  nanosomia,  where  the  changes 
begin  at  or  before  birth;  and 
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Infantile  nanosomia,  where  they  begin  in 
infancy  or  early  childhood. 
To  these  might  be  added : 

Rachitic  dwarfism,  combined  with  or- 
dinary manifestations  of  rachitis,  while 
mentality  is  not  affected  and  the  sexual 
system  is  normal;  and 

Achondroplasic  dwarfism,  combined  with 
abnormal  ossification  and  hyperplastic 
exhibits  at  the  epiphyseal  joints,  dub- 
bing, etc.  Here  periosteal  bone  forma- 
tion may  be  excessive  and  deformity  of 
skull  and  spine  often  occurs,  as  weU  as 
too  early  synostosis  of  the  cranial  sutures. 

Mongolism 

This  type  was  first  described  by  Langdon 
Down,  deriving  its  name  from  the  resemblance 
in  phjrsiognomy  to  that  of  the  Mongolian 
races.  It  is  characterized  by  a  small  skull, 
with  a  roimd,  small  fissure  between  the  eye- 
lids which  has  an  oblique  direction  (some- 
times with  epicanthus) ;  nose  small  and  even 
button-like,  with  sunken  root  or  bridge; 
small  mouth,  with  disproportionately  large 
tongue,  often  visible  in  ref)ose,  and  cracked; 
protuberant  lower  jaw;  hair  soft  and  silky; 
eyes  small,  and  the  external  ear  somewhat 
triangular  in  sha{>e.  The  thyroid  is  visible 
and  palpable.  The  cranial  openings  persist, 
and  the  teeth  are  defective.  Ossification  is 
nearly  normal.  The  skin  is  smooth  and  soft 
and  general  adiposity  is  frequent.  The 
pseudolipomata  of  infantile  myxcedema  are 
not  present.  The  genital  development  is 
usually  normal,  and  mentality  is  rarely  seri- 
ously impaired. 

Gigantism 

In  this  condition,  as  differentiated  from 
acromegaly,  it  is  difficult  to  state  just  where 
abnormality  begins,  but  it  is  usually  with 
evident  disproportion  or  disturbance  of  the 
normal  symmetrical  type,  sometimes  ac- 
companied by  disturbance  of  function,  as  in 
eimuchism.  So  far  as  types  are  concerned 
there  are  practically  but  two  —  the  eunuchoidy 
which  may  be  described  as  infantile,  early  or 
late;  and  the  potent  type,  in  which  the  sexual 
function  is  not  disturbed.  Little  is  required 
in  this  description  save  to  remind  that,  as  a 
rule,   giants   are   short-lived.     Gigantism  is 


usually  accompanied  by  overactivity  of  the 
adrenal  sjrstem. 

Differential  diagnosis  as  between  dystrophia 
adiposogenitalis  due  to  influences  relating  to 
the  hypophysis,  as  compared  with  that  form 
pertaining  to  defects  in  the  genital  glands, 
may  perhaps  be  assisted  by  the  following 
presentation: 


Hypophysis  at  fault: 
Usually  accompanied  by 

symptoms    of    brain 

pressure. 
Reduced     carbohydrate 

metabolism. 
Early  closure  of  epiphy- 

Little  alteration  of 
body  proportions  or 
dimensions. 


Genital  glands  at  fault: 
There  are  no  intracra- 
nial symptoms. 

No  changes  noted. 

Epiphyses  ossify  later. 

Dimensions  reduced 
(height  and  width  to- 
gether); gynecomasty 
in  severe  early  cases; 
in  some  of  these 
growth  may  cease.^ 


THE  THYROID 

Even  to-day  there  is  much  to  learn  con- 
cerning the  functions  of  the  thyroid.  It  was 
once  regarded  as  a  reservoir  by  means  of  which 
blood  pressure  in  the  brain  was  equalized. 
It  seems  to  have  an  influence  on  the  formation 
of  the  blood  sUghtly  resembling  the  action  of 
the  spleen,  possibly  vicariating  for  it.  The 
most  important  part  of  its  work  appears  to  be 
elaboration  of  iodothyrin.  Certainly  iodine 
is  its  most  important  constituent,  and  in  this 
the  thyroid  is  richer  than  any  other  organ. 
In  effect,  or  accurately  speaking,  this  is 
really  an  iodothyroglobulin,  which  forms  a 
large  part  of  the  weight  of  the  thjnroid  (from 
one- third  to  one-half),  and  even  three- 
fourths  of  the  weight  of  colloid  goiters.  In 
goiters  quite  free  from  colloid  the  thyxoglobin 
contains  no  iodine,  and  in  hyperplastic 
(exophthalmic)  goiters  it  is  reduced  in  amotmt, 
while  in  the  latter  the  phospho-albuminoids 
are  increased.     (Thyroidin  may  be  made  by 

^Very  recently  the  French  have  been  describing  several  types  of 
gerodermia,  meaning  thereby  that  appearance  of  the  skin  which  we 
consider  especially  cnaractenstic  of  ola  age.  (Feindd,  Ruis  Medical, 
1013,  Oct.  18);  and  an  Italian,  Ciauri,  in  a  recent  volume,  distinguishes 
the  following  forms: 

Gerodermia  pseudo^tcromegalic,  including  a  heroditaxy  form; 

Senilism  jMeudomyzomatous; 

Gerodermia  genito^l^trophic,  with  infantilism  in  other  respects; 

Senilism,  with  feminism; 

Gerodermia  genito-dsrstrophic  among  women. 

Among  other  notable  features  he  describes  and  iUustrates  a  peculiar 
appearance  of  the  integument  of  the  face  remarkably  resembling  that  of 
the  skin  of  an  orange  deeply  pitted. 
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boiling  the  thyroid  for  several  hours  in  a  lo 
per  cent  solution  of  sulphuric  add  and  ex- 
tracting the  residue  with  alcohol.)  E.  Cyon 
thought  iodothyrin  was  formed  rapidly  when 
the  Uiyroid  is  flushed,  and  that  it  stimulated 
the  regulator  nerves  of  the  heart  and  thus 
relieved  the  blood-vessels,  permitting  their 
expansion  and  thus  reducing  blood  flow  to  the 
brain. 

The  thyroid  seems  to  regulate  or  lessen 
deposition  of  fat  and,  by  regulating  those 
organs  which  if  overactive  seem  to  retard  it,  to 
permit  normal  growth  to  occur.  It  seems 
also  to  exercise  a  general  regulator  control 
over  most  of  the  other  ductless  glands,  less  so 
upon  the  adrenals  than  upon  others.  It 
affects  especially  the  vegetative  nervous 
system  —  that  is,  the  sympathetic.  Its 
hormone  reacts  on  the  very  nerves  which 
supply  it,  stimulating  the  vasomotor  and 
perhaps  inhibiting  the  pneumogastric.  Be- 
tween it  and  the  female  generative  system 
exist  most  intimate  relations,  since  it  in- 
creases in  size  during  menstruation  and 
pregnancy,  and  even  sometimes  on  de- 
florescence. 

Its  true  purposes  have  been  made  known  as 
much  by  the  consequences  of  its  removal  as 
by  experimentation.  Of  these,  one  type 
appears  promptly  and  is  characterized  espe- 
cially by  muscular  spasms  and  tremors  and 
by  many  other  features;  and  the  other  type 
slowly,  in  which  type  nutritional  changes, 
cachexia,  etc.,  appear.  There  also  occur 
intermediate  or  transitional  forms. 

By  experimentation  it  has  been  shown  that 
extirpation  of  the  thyroid  in  the  camivora 
causes  early  death,  and  among  the  herbivora, 
chronic  cachexia.  Later  it  was  foimd  that 
the  parathyroids  were  essential  even  in  the 
herbivora,  and  that  if  they  were  all  removed 
any  animal,  even  man,  would  die.  Thus  it 
was  demonstrated  that  the  thyroid  itself 
is  less  important  than  the  quartette  of  small 
parathyroids.  In  general,  then,  regarding 
the  fimction  of  the  thyroid  it  may  be  said  that 
its  final  product  is  a  hormone  which  is  passed 
into  the  blood  as  an  iodo-albiunin,  and  that 
this  modifies  the  activity  of  several  other 
organs;  thus  it  promotes  catabolism  and 
increases  normal  function.    It  helps  in  the 


disassimilation  of  a  number  of  substances  by 
producing  others  which  affect  the  heart,  the 
sympathetic  nerves,  the  hypophysis,  and  the 
adrenals.  It  promotes  skeletal  growth  and 
the  development  of  the  sexual  glands,  and  it 
limits  the  internal  secretory  function  of  the 
pancreas.  Whether  this  is  done  by  direct 
contact  with  the  tissue  elements  of  the  organs 
affected  or  through  the  mechanism  of  tiieir 
nervous  supply  is  as  yet  uncertain.  For 
example,  it  may  affect  directly  the  sexual 
apparatus  or  by  influencing  the  pituitary. 
Opinions  differ  as  to  whether  there  is  more 
than  one  thyroid  hormone,  but  at  present 
the  sentiment  of  the  physiologists  is  in  favor 
of  a  single  hormone. 

In  any  discussion  of  this  subject  we  must 
not  omit  from  consideration  the  fact  that  the 
thyroidal  fimction  may  be  more  or  less  dis- 
turbed by  the  toxins  of  a  chronic  intestinal 
infection,  especially  in  infants,  which  may 
thus  result  in  disturbed  relations  in  the  whole 
ductless  gland  system. 

Symptoms  due  to  removal  of  the  thyroid 
appear  in  at  least  70  per  cent  of  cases  after 
extirpation,  and  Kocher  has  placed  seven 
years  as  the  possible  duration  of  life  after 
complete  thyroidectomy.  When  these  S3mip- 
toms  do  not  appear  their  absence  must 
be  due  either  to  accessory  thyroids  or  in- 
complete removal  of  the  main  body.  Ca- 
chexia may  appear  even  after  partial  removal, 
though  in  mitigated  form.  Horsley  thought 
at  first  that  six-sevenths  of  the  entire  thsnroid 
might  be  removed  with  safety,  but  Kocher 
places  it  at  three-quarters;  while  a  spon- 
taneous recovery  from  s3anptoms  is  possible, 
this  must  be  due  to  hypertrophy  of  the  re- 
maining portion,  which  may  even  be  re- 
garded as  a  form  of  autotransplantation.  On 
the  other  hand,  even  when  an  apparent 
abundance  has  been  left  the  remainder  may 
undergo  such  degeneration  as  to  cause  ca- 
chexia. We  must  not  mistake  every  thyroidal 
enlargement  for  true  goiter.  It  may  be  due 
to  really  degenerative  changes  with  suppres- 
sion of  true  function.  We  must  not  forget 
Kocher's  statement — "there  are  goiters  and 
goiters." 

In  the  young  and  growing  animal  the  most 
constant   evidence   of   th)n:oid   insufficiency 
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is  disturbance  in  growth,  shown  by  retarda- 
tion in  length  and  height  (that  is,  dwarfing), 
due  to  imperfect  ossification,  with  sexual 
infantilism  and  retarded  puberty,  and  often 
also  by  arrest  of  mental  development,  with 
impaired  intelligence,  clumsy  locomotion, 
and  the  general  conditions  suggestive  of 
cretinism.  Adults  show  lassitude  or  inertia, 
muscular  asthenia,  mental  inactivity,  waxy, 
thick,  and  puffy  skin  with  consequent  im- 
mobility of  the  face  muscles  and  lack  of  ex- 
pression, anaemia  or  subjective  sensations  of 
chiUiness,  oedematous  mucous  membranes 
in  the  pharynx,  nose,  conjunctiva,  etc.,  and 
they  complain  of  pains  in  the  limbs  and  joints. 
Menorrhagia  is  the  most  frequent  of  features 
pecuUar  to  women,  while  during  pregnancy 
all  the  above  signs  and  symptoms  are  intensi- 
fied.   Sterility  is  the  rule  in  both  sexes. 

The  relations  of  Dercum's  adiposis  dolorosa 
to  the  thyroid  are  far  from  clear,  though  the 
lassitude  and  mental  apathy  just  mentioned, 
sometimes  with  psychic  exaltation,  are  sug- 
gestive in  spite  of  what  we  have  learned  re- 
garding the  hypophysis;  nevertheless,  the 
enlargement  of  the  latter,  with  atrophy  of  the 
genital  glands,  may  point  to  a  diverse  etiology. 

Much  stress  has  been  laid  on  the  fact  that 
senility  is  characterized  by  atrophy  of  the 
th)n:oid  along  with  many  other  changes.  The 
latter  are  so  nimierous  as  to  make  it  uncertain 
whether  th)n:oidal  atrophy  is  a  cause  or 
result,  but  there  is  much  in  the  typical  senile 
condition  of  the  skin  to  suggest  it. 

Hypothyrosis  includes  infantilism,  then, 
but  comprises  much  more.  It  was  Virchow 
who  brought  into  prominence  certain  ethno- 
logical features  and  who  introduced  the  terms 
nanosomania  infantilis  and  primordialis,  sub- 
sequently accepted  by  Paltauf  and  others. 
In  the  former  the  yoimg  child,  after  having  a 
fair  start,  ceases  to  grow.  In  the  other, 
dwarfing  is  due  to  arrest  almost  at  the  outset. 
In  the  former  the  babe  is  of  normal  size  at 
birth,  but  at  some  later  yet  early  period 
ceases  to  grow.  In  the  latter  it  is  a  miniature 
even  at  birth,  yet  may  attain  a  sort  of  com- 
pleteness, with  complete  ossification  and 
sexual  maturity.  Some  great  men  have 
apparently  been  of  this  type.  Adults  of  the 
infantile  type  have  been  described  as  appear- 


ing like  ordinary  men  and  women  viewed 
through  the  wrong  end  of  an  opera  glass 
(Dayon). 

In  achondroplasia  there  are  no  character- 
istic mental  defects,  but  the  body  displays 
striking  disproportions,  such  as  shortness  of 
limbs  and  relatively  greater  length  of  trunk 
and  head.  Its  most  pronounced  pathological 
feature  is  defective  epiphyseal  union. 

Mongolism  implies  arrest  of  natural  growth, 
with  abnormal  growth  of  cranium  and  facial 
bones;  depression  of  nasal  bridge,  open  fonta- 
nels, thickened  tongue,  defective  sexual  de- 
velopment, and  notable  mental  abnormal- 
ities, apathy,  somnolence,  and  later  a  per- 
fectly unreasoning  bodily  activity.  The  eye- 
lids assume  an  oblique  angle;  the  skin  shows 
few  if  any  changes.  The  bones  develop 
naturally.  The  thyroid  is  usually  normal, 
and  thyroid  feeding  is  of  no  benefit.  Alt 
and  Schiiller  believe  mongolism  to  be  in  fact 
a  primary  dysgenitalism. 

THE  PARATHYROIDS 

Only  within  late  years  have  these  four 
little  bodies  been  given  their  proper  considera- 
tion, and  in  this  short  time  have  attained  an 
importance  in  pathology  quite  disproportion- 
ate to  and  in  inverse  ratio  with  their  size.  It 
is  now  generally  believed  that  nearly  all  cases 
of  tetany  in  man  are  of  parathyroidal  origin, 
and  due  to  defective  function  and  consequent 
evidences  of  hypoparathyroidism.  Even 
that  form  of  tetany  occurring  in  the  puerperal 
state  is  to  be  explained  in  Uie  same  way;  in 
fact  it  would  appear  that  pregnancy  may  pro- 
voke an  outbreak  of  this  kind  or  of  a  con- 
dition previously  latent.  It  is  now  well 
known  that  the  tetany  of  infants  is  often  due 
to  haemorrhages,  i.e.,  apoplexies  into  these 
little  bodies.  Tetany  of  so-called  gastro- 
intestinal origin  is  difficult  to  explain,  but 
must  be  due  to  a  suppression  of  parathyroidal 
activity  due  to  some  toxic  products  elsewhere 
produced. 

It  is  of  interest  that  Fleischmann  found 
that  among  those  who  had  had  an  earlier 
history  of  infantile  tetany  the  teeth  showed  a 
marked  defect  in  their  protective  enamel 
covering.  It  is  known  also  that  the  para- 
thyroids succumb  easily  to  tubercular  infec- 
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tion;  hence,  perhaps,  the  frequency  with 
which  the  Chvostek  phenomenon,  i.e.,  facial 
spasm  from  a  tap  on  the  outside  of  the  face, 
may  be  produced  in  tubercular  patients. 

THE   THYMUS 

The  thymus  seems  to  have  much  to  do  with 
the  development  of  the  entire  bony  system; 
when  its  activity  is  reduced  ossification  is 
much  interfered  with,  and  proceeds  irregular- 
ly and  from  scattered  points.  Sometimes 
it  fails  utterly,  as  when  tie  first  pair  of  ribs 
fail  to  ossify,  and  the  others  are  left  weak  and 
subject  to  early  deformity.  When  this  hap- 
pens the  stemiun  is  usually  disproportionately 
wide;  the  bones  all  lack  in  mineral  constitu- 
ents and  become  so  soft  that  they  may  even 
be  cut  with  the  scissors;  later  this  softness 
and  flexibility  may  give  way  to  fragility  and 
brittleness.  The  larger  epiphyses  (hip  and 
knee)  may  still  be  cartilaginous  when  the 
shafts  are  already  brittle.  In  animals  thy- 
mectomy produces  osteomalacia,  as  well  as  an 
osteo-arthritis  much  like  that  met  with  in 
rheimiatism  or  tabes.  The  hair  undergoes 
changes  and  becomes  either  very  soft  and 
downy  (hypertrichosis  lanuginosa)  or  the 
reverse,  i.e.,  stiff  and  bristly.  Correspond- 
ing defects  in  dentition  occur,  the  teeth  being 
really  epithelial  products  as  well  as  the  hair. 
There  are  other  accompanying  congenital 
defects,  such  as  rudimentary  uterus,  mam- 
mae, etc. 

Peculiar  relations  obtain  between  the  thy- 
mus and  the  genital  glands,  since  it  persists 
much  longer  after  castration,  while  its  re- 
moval is  often  followed  by  a  hypertrophy  of 
the  external  genitals.  Redlich's  case  of 
infantile  gigantism  had  this  peculiarity. 

The  thjnnus  seems  intimately  concerned 
in  the  production  of  the  staius  lymphaticus 
and  the  so-called  thymic  asthma  in  which 
conditions  along  with  hyperplasia  of  the  thy- 
mus itself,  goes  an  accompanying  participa- 
tion of  the  entire  lymphatic  system,  including 
the  tonsils,  the  follicles  of  the  tongue,  stomach, 
intestine,  and  spleen,  which  are  all  lymphoid 
structures,  while  the  bone-marrow  becomes 
very  red.  In  these  cases  there  is  defective 
development  of  the  genital  system.  The 
entire  chromiflSn  system  seems  to  suffer  from 


hypoplasia,  as  shown  by  low  blood  pressure 
due  to  defective  adrenalin  secretion. 

The  relations  of  the  thymus  to  the  condi- 
tions known  as  achondroplasia  seem  very 
positive,  though  not  very  distinct.  This 
condition  is  one  of  irregular  dwarfism,  in 
twelve  cases  of  which  Jensen  found  the  hy- 
pophysis reduced  in  size.  The  explanation 
would  include  in  general  those  dwarfs  who  in 
time  past  have  been  made  court  jesters  or 
court  fools,  and  have  played  no  small  part  in 
history.  It  is  a  curious  fact  that  the  ancient 
Egyptian  deity,  Ptah,  is  represented  as  a 
dwarf  with  crooked  legs.  The  term  achondro- 
plasia was  devised  by  Parrot,  who  in  1876 
was  perhaps  the  first  to  ascribe  to  it  an  iden- 
tity of  its  own.  It  may,  moreover,  include 
such  defects  or  deformities  at  the  base  of  the 
skull  as  to  stand  in  relation  with  changes  in 
the  h)rpophysis. 

Cranial  defects  are  common,  and  spinal 
curvatures  may  often  accompany  the  con- 
dition. When  an  infant  dwarf  is  raised  by 
lifting  it  imder  the  arms  it  usually  cannot  be 
made  to  sit  up,  the  relatively  large  head  can- 
not be  maintained  in  proper  position,  and  the 
efforts  usually  made  to  prop  it  up  result  in 
these  curvatures. 

Basal  pressure  between  the  second  and 
eighth  weeks  of  fcetal  life  affords  a  tempting 
explanation  for  some  authors.  This  may  be 
effective,  either  within  or  without  the  skull, 
or  may  be  made  so  by  the  almost  doubled-up 
position  of  the  foetus  in  utero;  or  it  may  occur 
within  the  amnion,  from  hydramnics  —  in 
other  words,  from  lack  of  space  accommoda- 
tion. Whatever  deformity  is  produced  by 
participation  of  the  amnion  occurs  within 
the  first  six  or  eight  weeks  of  intra-uterine 
life.  Amniotic  pressure  may  produce  de- 
formities purely  mechanical,  or  by  a  disturb- 
ance in  the  very  early  stage  of  bone  forma- 
tion. Jensen^  believes  also  that  narrowing  or 
limitation  of  the  amnion  is  a  factor  trans- 
mitted by  heredity  in  many  families,  and  that 
numerous  teratomata  are  ascribable  to  this 
influence. 

Naturally,  when  pressure  is  made  cartilagi- 
nous structures  suffer  most;  and  its  effects 
may  be  seen,  for  example,  in  the  very  flat 
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noses  of  some  new-bom  infants,  also  in  hare- 
lip, micrognathy  and  agnathy,  hydrocephalus, 
etc.,  as  well  as  in  defects  of  the  thyroid  and 
thymus  as  the  sheer  result  of  pressure,  the 
order  of  phenomena  being  about  as  follows: 
Increased  amniotic  pressure;  deformity  of 
the  embryo;  pressure  effects  upon  the  hy- 
pophysis, thjnroid,  and  thymus,  and  consequent 
disturbance  of  their  functions  and  perversion 
of  their  secretions. 

Both  Hochenegg  and  Kocher  have  re- 
ported most  illustrative  cases  showing  how, 
after  removal  of  the  anterior  hypophysis, 
there  is  reduction  in  dimensions,  the  hands 
and  feet  rapidly  becoming  notably  smaller. 
If  achondroplasic  dwarfism  were  due  to  over- 
activity of  the  hypophysis  the  cranium  would 
show  overgrowth,  as  do  the  long  bones  and  the 
lower  jaw,  but  this  condition  does  not  appear 
imtil  after  birth;  moreover,  in  acromegaly 
and  gigantism  the  sexual  instinct  is  lowered 
or  lost,  as  it  is  not  in  achondroplasia  —  rather 
the  contrary.  By  these  facts,  then,  we  may 
the  better  decide  as  between  responsibility 
of  one  gland  or  the  other. 

Jensen  regards  it  as  probable  that  the 
future  will  demonstrate  that  these  changes  in 
the  jaws,  hydrocephalus,  harelip,  and  the 
expressions  of  athyroidism  and  athymism, 
are  due  to  abnormal  curvature  of  the  embryo 
owing  to  a  diminished  amniotic  space;  that 
the  gas  cysts  formed  in  these  inner  organs  are 
due  to  increased  hydrostatic  pressure;  and 
that  adiposity  and  increased  sexual  activity 
are  to  be  ascribed  to  the  secondary  and  in- 
direct pressure  effects  of  such  displacement, 
by  which  the  posterior  hypophysis  is  affected. 

Summing  up  the  conditions  ascribable  to 
amniotic  pressure,  we  have  first  to  appreciate 
that  the  overstretched  amnion  is  capable  of 
causing  pressure  on  its  contained  embryo 
sufficient  to  affect  its  secretion  and  influence 
its  shape  and  position,  even  to  a  degree  per- 
mitting important  alteration  in  many  re- 
spects, and  that  by  diminishing  blood  supply 
a  general  dwarfing  may  be  produced.  In- 
dividual peculiarities  of  each  case  will  deter- 
mine its  prominent  features,  but  cartilage 
and  bone  both  suffer  early  and  variously, 
while  in  consequence  thereof  alterations  are 
manifested  in  the  viscera  and  in  the  ductless 


glands.  The  achondroplasiac  is  therefore 
an  amniotic  dwarf,  so  conditioned  during  the 
earliest  weeks  of  its  amniotic  life,  and  there 
is  scarcely  a  limit  to  the  abnormalities  and 
effects  which  may  result  therefrom. 

Curvilinear  compression,  then,  due  to  such 
pressure,  predetermines  the  deformities, 
internal  and  external,  of  the  achondroplasiac, 
the  extent  of  which  is  a  measure  of  the  time 
and  extent  when  and  to  which  pressure  was 
first  made,  while  teratomata  are  but  extreme 
manifestations  of  the  same  kind. 

THYMUS  AND  THYROID 

Increasing  attention  is  being  paid  to  the 
interrelations  of  these  two  bodies  in  that 
symptom-complex  known  as  exophthalmic 
goiter.  The  more  closely  we  study  it  clinical- 
ly the  more  composite  seem  its  features  and 
Uie  more  interchangeable,  at  least  in  some 
respects.  In  fact,  so  sharply  are  the  German 
pathologists^  differentiating  between  the  two 
that  they  speak  now  of  Basedow-thjnroid  and 
Basedow-thymus.  Undesirable  as  are  these 
terms  to  us,  it  may  be  that  we  shall  have  to 
accept  them  until  better  English  equivalents 
are  offered.  Certain  it  is  that  undue  activity 
of  one  seems  to  excite  the  other,  the  reverse 
being  equally  true. 

The  effect  on  animals  of  the  injection  of 
their  juices  or  transplantation  of  their  tissues 
is  much  the  same.  Gudematsch,  in  certain 
feeding  experiments,  fed  one  set  of  animals 
with  thyroid  and  another  with  thymus;  with 
the  former  he  produced  dwarfing,  with  the 
latter  the  contrary,  but  the  former  could  be 
overcome  by  th3mius  feeding.  It  is  found  in 
man  that  the  mildest  type  is  that  in  which 
apparently  only  one  organ  is  involved,  while 
extirpation  of  either  one  alone  leads  to  a 
reduction  in  the  degree  of  symptoms  of  either 
type,  along  with  a  reduced  lymphocytosis. 
It  would  therefore  be  tempting  to  regard  each 
organ  as  having  its  own  secretion,  with  its 
own  distinct  tj^e,  were  it  not  for  the  effects 
of  adrenalin,  which  seem  to  indicate  quite 
the  reverse  and  to  disprove  their  completely 
separate  character.  Moreover,  their  em- 
bryology would  argue  against  their  complete 
separation.    Anatomically,  the  cylinder  cells 
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of  the  thyroid  are  regarded  as  concerned  with 
the  sympathetic  system,  and  the  pol3mior- 
phous  ccdis  as  evidencing  the  vagus  capacity 
of  their  component  tissues.  Tandler  and 
Gross  have  observed  persistence  of  the  thymus 
among  the  Skoptsy,  while  others  have  noted 
increase  of  development  of  the  genital  glands 
after  thjonectomy. 

Again,  between  the  th3mius  and  the  entire 
chromaffin  system,  including  the  adrenals, 
there  exists  a  marked  interrelation,  since  with 
insufficiency  of  the  latter,  as  in  Addison's 
disease,  goes  increase  in  size  and  activity  of 
the  thymus. 

The  adrenalin  test  is  applicable  to  all  cases 
in  which  it  is  desirable  to  make  it.  It  is 
necessary  before  making  it  to  determine  the 
clinical  intensity  of  the  symptoms,  the  blood 
picture,  and  the  renal  elimination  as  to 
glycosuria  and  polyuria,  and  the  relation  of 
the  latter  to  perspiration,  specific  gravity, 
etc.,  since,  according  to  Saardermann,'  the 
more  intense  the  symptoms  the  more  pro- 
nounced are  the  reactions.  He  advises  to 
inject  o.ooi  of  adrenalin,  in  two  sittings,  at 
intervals  of  one-half  hour,  although  to  some 
this  would  appear  heavy  dosage.  In  struma 
simplex  with  one-half  of  the  patients,  at  least, 
there  will  be  no  reaction  and  no  glycosuria. 
In  all  cases  perspiration  will  cease,  while  only 
rarely  is  there  subjective  sensation  of  heat. 
In  patients  not  above  20,  if  sugar  be  pres- 
ent at  all  it  is  so  in  but  slight  amount. 
At  ages  from  20  to  40  there  is  usually  some 
trifling  polyuria,  and  with  it  perhaps  a  small 
percentage  of  sugar.  After  40  the  test  is  less 
distinctive,  and  there  is  diminution  in  one  or 
the  other,  or  both ;  or  both  may  be  lacking. 

In  exophthalmic  goiter  adrenalin  causes 
more  marked  perspiration,  with  palpitation 
and  tremors.  When  glycosuria  and  polyuria 
as  well  as  perspiration  are  greatly  increased, 
then  we  may  regard  the  sympathetic  system 
as  overloaded,  while  reduced  perspiration 
indicates  a  much  milder  form.  When  per- 
spiration is  entirely  lacking  and  the  skin  is 
dry  it  shows  that  the  pneumogastric  is  over- 
worked. In  the  latter  group  of  cases  lympho- 
cytosis is  diminished,  sometimes  even  within 
a  few  hours  after  the  adrenaJin  is  given. 

^ZlKhr.  f.  op.  Thenp.  a.  Path.,  zii.  Heft  3. 


THE    ADRENALS    AND    THE    CHROMAFFIN 

SYSTEM 

These  are  the  only  members  of  the  ductless 
gland  system  which  have  not,  to  some  extent 
at  least,  been  considered  as  quite  legitimate 
field  for  surgical  endeavor,  the  instances  of 
attack  upon  these  bodies  being  very  rare,  and 
imder  peculiar  pathological  conditions  such 
as  are  seldom  duplicated.  Nevertheless  their 
reciprocal  interrelations  with  the  other  duct- 
less glands  are  just  as  interesting  and  just  as 
important.  When  the  adrenals  are  removed 
in  rabbits  the  hypophysis  enlarges;  their 
medullary  portion  is  the  most  vital,  and  its 
hormone  enters  the  blood  via  the  suprarenal 
veins.  This  secretion  preserves  the  tonus  or 
equilibrium  of  the  nerve-centers  of  the  heart 
and  blood-vessels,  as  well  as  of  all  the  res- 
piratory muscles  —  possibly,  indeed,  of  the 
entire  muscular  system. 

The  cortex  belongs,  properly  speaking,  to 
the  chromaffin  system,  and  is  capable  of 
assimiing,  at  least  to  a  small  extent,  the  work 
of  the  medullary  portion,  while  after  removal 
of  the  latter  it  xmdergoes  hypertrophy. 
Adrenal  insufficiency  causes  asthenia,  apathy,, 
muscular  atrophy,  and  finally  paralysis^ 
shortly  prior  to  death.  It  causes  also  pig- 
mentation. In  some  roundabout  way  it  may 
lead  to  hydrocephalus  intemus,  since  in  five 
cases  of  this  condition  Czerny  could  find  no 
medullary  substance. 

Insufficiency  may  be  produced  in  con- 
sequence of  acquired  or  congenital  atrophy, 
hypoplasia,  and  cirrhosis,  or  it  may,  on  the 
other  hand,  be  the  result  of  local  tuber- 
culosis, syphilis,  or  tumors.  No  matter  what 
the  active  cause,  pigmentation  is  always  an 
accompaniment  and  serves  to  differentiate 
diseased  conditions. 

The  pigmentation  noted  during  or  after 
pregnancy,  as  seen  along  the  linea  alba  and  at 
the  imibilicus,  labia,  nipples,  face,  and 
"chloasma  uterinum,''  as  well  as  increased 
growth  of  hair,  even  formation  of  a  beard, 
are  to  be  ascribed  to  the  adrenals.  Sometimes 
the  excess  of  hair  is  lost  after  delivery. 
Halban  demonstrated  much  the  same  thing 
in  animals  after  shaving  their  abdomens;  he 
ascribes  this  to  the  adrenals,  which  he  found 
to  enlarge  during  pregnancy. 
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THE  VEGETATIVE   SYSTEM 

This  is  a  term  now  in  quite  general  use, 
comprising  what  we  used  to  call  the  sym- 
pathetic and  possibly  the  trophic  nerve- 
systems.  It  was  introduced  by  Kundrat. 
Disturbance  of  this  vegetative  system  implies 
developmental  retardation  not  directly 
ascribable  to  primary  lesions  in  the  ductless 
glands. 

The  term  vegetative  includes  also  the  visceral 
nervous  system,  the  ganglionary  and  auton- 
omous system,  and  the  three  great  plexuses 
which  Gaskell  has  described  as  the  cranio- 
cervical,  the  thoracic-columnal,  and  the  sacral, 
along  with  Auerbach's  and  Meissner's  ganglia 
and  the  fibers  which  they  receive  from  the 
other  system  and  from  the  anterior  roots  after 
they  leave  the  spinal  cord.  This  system 
supplies  all  the  glands  having  ducts,  as  well 
as  all  the  involimtary  muscles  and  the  mus- 
cular organs,  including  the  heart,  bronchi, 
alimentary  canal,  gaU-bladder  and  ducts, 
bladder  and  ureters,  the  pelvic  organs,  the 
small  hair  muscles,  and  the  blood-vessels. 
These  ganglia  have  been  happily  spoken  of  as 
"switch-boards,"  and  some  of  the  nerves  pass 
through  two  or  three  of  them.  It  includes 
also  the  oculomotor,  chorda  tympani,  the 
vagus,  and  the  pelvic  nerves,  which  as  a 
group  have  been  called  the  vagus  group.  It 
should  perhaps  be  emphasized  that  the  sym- 
pathetic and  the  vagus  groups  are  more  or 
less  antagonistic.  The  tendency  to-day  is 
to  look  more  to  this  so-called  vegetative 
system  and  the  hormones  and  less  to  the 
trophic  nerves  for  explanation  of  various 
phenomena  imder  present  consideration. 

The  entire  chromafl&n  system,  and  especial- 
ly the  medullary  part  of  the  adrenals,  is 
under  control  of  this  system,  and  bits  of 
chromaflin  tissue  are  scattered  throughout 
the  sympathetic  nerves.  The  actual  material 
secreted  by  this  system,  no  matter  where 
found,  is  adrenalin.  After  extreme  muscular 
activity  the  chromaffin  cells  lose  for  a  time 
their  chromaflinity;  in  other  words  their 
adrenalin  is  consumed  (Schur  and  Wiesel), 
and  the  amount  of  adrenalin  in  the  blood 
serum  is  increased.  This  means  that  during 
their  activity  a  large  amount  of  glycogen  is 
used,  melted  down;  that  is,  the  mobilization 


of  glycogen  is  governed  by  the  chromafiSin 
system. 

Pluriglandular  Disease 

Under  the  term  pluriglandular,  implying 
obviously  the  participation  of  two  or  more  of 
the  ductless  glands  in  the  etiology  of  a  given 
morbid  condition,  the  French  especially  have 
introduced  a  term  which  is  convenient,  and 
yet  fraught  with  some  danger  —  danger, 
that  is,  to  our  clearer  comprehension  of  the 
nature  of  the  diseases  under  consideration. 
Yet  underlying  this  danger  is  a  generalization 
of  truth  and  fact  which,  in  order  to  avoid  one, 
needs  a  candid  statement  of  the  other. 

This  basal  fact  is  that  the  ductless  glands 
actually  are  so  complex  in  purpose  and  fimc- 
tion,  and  their  interrelations  so  complicated, 
that  in  many  instances,  in  order  to  identify 
the  organ  primarily  at  fault,  we  are  in  sore 
need  of  much  more  accurate  knowledge  of 
function  as  well  as  an  earlier  study  of  cases, 
than  is  usually  permitted  us.  Many  of  these 
cases  wander  from  family  physician  to 
specialist,  and  then  back  again;  the  former  is 
perhaps  too  concerned  witi^  the  general  fact 
that  Uie  patient  is  really  sick,  while  the  latter 
interrogates  mainly  the  particular  organ  in 
which  he  is  especially  interested.  Thus  by 
the  time  the  patient  comes  under  observation 
of  the  really  competent  "universal  specialist" 
the  clinical  picture  is  so  diversified  that  a 
proper  location  of  the  primary  fault  is  well- 
nigh  impossible.    It  is  the  old  story: 

The  centipede  was  happy,  till  one  day  the  toad,  in  fun, 
Said,  "  Pray,  which  leg  comes  after  which?" 
This  excited  him  to  such  a  pitch 
He  lay  quite  helpless  in  the  ditch, 

Not  knowing  how  to  run. 

Once  the  habit  is  formed  of  simply  rec- 
ognizing a  pluriglandular  disorder  as  such, 
all  scientific  accuracy  is  put  aside,  and 
therapeutic  efforts  assume  an  experimental 
or  empiric  character  which  unpairs  rational 
and  well-directed  effort.  Whatever,  then,  of 
benefit  accrues  from  such  treatment,  while 
welcome,  is  not  conducive  to  accurate  ad- 
vice. Let  us,  then,  acknowledge  that  while 
disturbances  of  really  pluriglandular  type 
occur  not  infrequently,  we  must  yet  make 
effort  to  trace  symptoms  to  their  primary, 
i.  e.  their  real,  source. 
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Falta's  definition  or  description  of  what 
should  be  the  real  nature  of  a  general  con- 
dition entitled  to  this  designation  is  well 
founded  and  should  be  generally  accepted. 
By  this  term  he  would  imply  a  condition  due 
usually  and  originally  to  an  infection  which 
may  or  may  not  be  traceable,  involving  al- 
most simultaneously  more  than  one  of  the 
ductless  gland  system,  leading  to  well- 
marked  atrophy,  usually  of  the  sclerotic 
type,  and  without  apparent  reason  for  such 
selection.  In  this  possible  involvement  the 
thyroid,  h3rpophysis,  adrenals,  and  the  genital 
glands  usually  figure,  and  we  accordingly 
find  evidences  of  thyroidal  and  pituitary 
insu£Blcience,  sexual  impairment,  combined 
perhaps  with  symptoms  reminding  one  of 
Addison's  disease,  such  as  debihty,  pig- 
mentation, and  the  like.  Most  conspicuous 
and  almost  universal  is  cachexia,  pronounced, 
but  of  ill-defined  type. 

The  infection  imderlying  this  vicious  circle 
may  be  of  various  types.  Gonorrhoea  and 
syphilis  are  perhaps  no  more  likely  to  be 
followed  by  tiie  condition  than  typhoid,  in- 
fluenza, or  tuberculosis;  in  fact  the  latter 
figure  prominently.  Too  often  one  of  these 
has  preceded  the  other,  so  that  accurate 
history  is  impossible  to  secure.  Claude  and 
Gougerot  have  gone  so  far  as  to  postulate  a 
congenital  or  inherited  weakness  of  the  entire 
gland  system  as  a  contributing  cause,  or  as 
so  reducing  resistance  that  a  comparatively 
trifling  temporary  or  short-lived  infection 
may  easily  result;  all  of  which  is  self-evident. 
Alcoholism  may  also  be  mentioned  in  this 
connection. 

Gilford's^  and  Jonathan  Hutchinson's 
progeria  and  Variot's  senile  nanism  are  types 
which  pluriglandular  disease  may  produce. 
These  writers  both  describe  cases  remarkably 
similar  in  their  diminutive  stature,  extreme 
emaciation,  thin,  wrinkled,  and  almost  folded 
skin,  small  lower  jaw,  slender  bones  with 
premature  ossification,  clubbed  bone  ends, 
and  congenital  retardation.  Gilford  ascribed 
the  trouble  to  the  hypophysis,  Variet  to  the 
adrenals.  But,  as  Falta  shows,  the  pre- 
mature ossification  may  have  been  due  to  a 

1  Gilford.  *'Tbe  Diaorden  of  Post-Natal  Growth  and  Develop* 
ment"  19x1.  London. 


separate  cause;  their  normal  mentality  speaks 
for  thyroid  insufficiency,  while  the  infantile 
distribution  of  hair  may  have  been  due  to 
adrenal  insufficiency  or  even  to  mere  atrophy 
of  the  skin. 

Li  all  this  consideration  we  must  not  forget 
that  the  ductless  glands  may  have  been  con- 
genitally  defective,  and  that  we  must  not 
always  ascribe  all  secondary  changes  to  their 
perverted  secretions. 

As  Gilford*  says,  "By  experimental  study 
alone  we  are  lost  in  the  mazes  of  abstract 
science,  while  by  clinical  research  alone  we 
arrive  at  premature  and  unscientific  con- 
clusions." In  his  opinion  we  must  turn  to 
pathology  and  study  what  happens  when  one 
or  another  is  diseased.  Initial  correlations 
are  established  with  the  first  penetration  of 
the  ovum  by  the  spermatozoon,  and  continue 
until  the  ductless  gland  system  is  elaborated. 
He  is  compelled  (and  probably  we,  too)  to 
assume  some  faculty  of  adjustment  and  sub- 
sequent correlation  quite  apart  from  either 
that  system  or  nerve  influence.  What  con- 
stitutes the  machinery  or  mechanism  of  this 
later  regulation  is  one  of  our  greatest  prob- 
lems. 

Osteomalacia 

Osteomalacia  is  a  disease  evidently  due  to 
disturbed  internal  secretions  which  at  the 
same  time  cannot  be  placed  in  any  particular 
category  because  of  our  still  defective  knowl- 
edge. It  occurs  mostly  in  women  and  ap- 
pears to  be  due  to  excess  of  ovarian  hormones, 
since  it  is  relieved,  improved,  or  even  cured 
by  castration.  One  puerperal  or  post- 
puerperal  attack  seems  protective  as  against 
others  during  subsequent  pregnancies.  When 
occurring  during  pregnancy,  castration  can 
be  performed  without  necessarily  disturb- 
ing it. 

It  occurs  also  in  connection  with  Graves' 
disease,  and  even  along  with  it  and  tetany 
combined.  Cases  have  been  reported  where 
the  symptoms  of  Graves'  disease  have  changed 
into  those  of  myxcedema,  and  later  again  into 
a  puerperal  osteomalacia.  In  this  condition 
the  glycosuria,  etc.,  produced  by  administer- 
ing adrenalin,  and  even  its  effects  upon  the 
heart  and  vessels,  are  much  less  pronounced 

*  Lancet,  Lond.,  X9Z3>  Sept.  6. 
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than  in  other  conditions,  conspicuously  less 
during  pregnancy.  As  also  showing  the 
pluriglandular  nature  of  the  condition,  cer- 
tain cases  have  been  improved  by  the  in- 
jection of  ^pituitary  extract. 

Osteomalada  is  quite  different  from  rickets 
in  that  it  occurs  sometimes  in  endemic  form, 
appears  only  in  adults,  and  is  not  painful. 
The  so-called  rheumatic  or  rheumatoid  form 


IS  a  misnomer. 


Chlorosis 


Chlorosis  is  also  a  disease,  probably  of 
pluriglandular  nature,  which  begins  usually 
at  puberty.  We  naturally  seek  for  its  cause 
in  disturbed  activity,  usually  reduced,  of  the 
sexual  glands,  while  participation  of  the  other 
glands,  thyroid,  chromaffin  system,  and  the 
bone  marrow,  is  a  secondary  feature. 

THE  MAMMARY   GLANDS 

The  question  whether  the  mammary  glands 
have  an  internal  secretion  of  their  own  is  as 
yet  undecided,  but  will  furnish  at  least  a 
reason  for  their  mention  here. 

There  are  four  periods  of  mammary  activ- 
ity: 

The  eighth  or  ninth  month  of  foetal  life; 
Period  of  puberty; 

Menstrual  period,  or  the  day  before  it; 
Pregnancy. 
For  all  but  the  last  of  these  the  ovary  fur- 
nishes the  impetus. 

As  between  the  ovaries  and  the  mammae 
there  obtains  very  intimate  sympathy.  This 
is  a  matter  of  daily  experience  among  women, 
but  is  noted  in  disease  conditions;  for  instance, 
the  fact  that  actual  ovarian  disease  disturbs 
the  mammary  function  and  activity,  and 
that  Starling  obtained  a  cactostabile  sub- 
stance from  the  ovaries  which,  when  injected 
into  non-pregnant  animals,  caused  enlarge- 
ment of  the  mammae  and  even  lactation. 
Moreover,  menstruation  often  causes  suffi- 
cient mammary  activity  to  lead  to  secretion 
of  colostrum  previous  to  the  period  and  even 
of  milk  after  it,  while  there  is  sufficient 
trophic  activity  at  puberty  to  produce  very 
significant  development  of  gland  elements. 

While  pregnancy  naturally  gives  the  great- 
est impulse  to  the  breasts,  it  is  not  necessary 
here  to  invoke  the  ovaries,  since  there  are  a 


number  of  cases  on  record  where  castration 
shortly  after  conception  has  not  prevented 
enlargement  and  lactation.^  Furthermore, 
transplanted  breasts  have  yielded  milk. 

Milk  formation  goes  with  the  termination 
of  pregnancy,  even  with  miscarriage,  whether 
premature  or-  at  term.  Consequently  some 
have  held  that  the  foetus  itself  furnishes  the 
hormone  which  stimulates  lactation  (Starling, 
Biedl,  Foa),  while  others  ascribe  it  to  the 
chorion  epithelium  (Halban),  since  the  death 
of  the  foetus  does  not  interfere  with  the  act, 
but  when  the  placenta  dies  no  milk  is  pro- 
duced. 

It  was  a  full  appreciation  of  this  interrela- 
tion which  led  Beatson  to  the  suggestion  of 
removal  of  the  ovaries  in  inoperable  cancer  of 
the  breast,  and  which  has  led  others  to  the 
suggestion  of  removal  of  the  breasts  in  order 
to  limit  ovarian  activity  in  some  extreme 
cases.  A  few  trials  of  Beatson's  suggestion 
have  led  me  to  believe  that  it  may  occasional- 
ly be  of  value. 

THE  TONSILS 

The  tonsils  have  recently  been  alluded  to 
as  'lymphoid  structures  with  a  short  period 
of  usefulness."*  These  little  bodies  are  not 
fully  developed  until  the  end  of  the  first 
year,  and  have  a  natural  tendency  to  disap- 
pear by  the  end  of  the  seventh,  which,  how- 
ever, in  our  climate  does  not  often  occur. 
George  Wright  has  also  shown  that  the  peri- 
ods of  greatest  tonsillar  activity  coincide  with 
the  periods  of  molar  dentition,  i.e.,  second, 
sixth,  twelfth,  and  seventeenth  years,  at 
which  last  age  the  "wisdom  teeth"  are  mak- 
ing their  appearance.  But  there  may  be 
other  reasons  for  this  aside  from  the  conclusion 
which  Wright  seems  to  draw.  While  the 
lymph  flow  seems  to  be  outward,  and  while  it 
carries  an  imusually  large  proportion  of 
lymphocytes,  the  same  interstices  through 
which  they  escape  afford  lodgment  for  bacte- 
ria, which  latter  are  not  by  any  means  all 
destroyed  by  the  lymphocytes,  acting  as 
phagocytes,  even  if  they  can  so  act,  which 
some  deny.  Assuming  Uie  correctness  of  the 
view  that  tonsillar  inflanmiations  are  caused 
rather  by  their  toxins  than  by  the  bacteria 

iMainser.    "Doppelaeit.    Ovariot.  bei  Schwangeren."    MOncbcn. 
med.  Wchnacfar.,  1895,  p.  11x7- 

*  Freenuu    Azu.  Otol.,  zgxa,  March. 
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themselves,  the  tonsillar  crypts  certainly 
offer  ideal  foci  for  infection.  Sch5nemann 
painted  one  side  of  the  fauces  with  coloring 
matter  and  found  that  the  pigment  passed 
quickly  into  the  tissue  of  the  tonsil.  He  con- 
siders the  tonsil  to  be  a  genuine  lymph  gland, 
i.e.,  like  other  l}rmphoid  tissue.  Good  and 
Sheedy  have  suggested  that  the  crypts  are 
practically  culture  tubes  in  which  are  carried 
those  bacterial  growths  by  which  a  protective 
immunization  is  afforded. 

The  tonsils  have  been  characterized  as  the 
"sentinels  of  the  body,"  but  are  scarcely  more 
protective  than  is  the  schneiderian  membrane. 
While  they  are  frequently  "ports  of  entry," 
they  are  doubtless  a  part  as  well  of  our  pro- 
tective mechanism.  Their  hypertrophy  is 
by  no  means  confined  to  the  frail  and  puny, 
but  is  fully  as  often  seen  in  the  robust. 

Their  real  function,  be  it  what  it  may, 
pertains  to  early  rather  than  to  later  life. 
Whether  they  have  an  internal  secretion  or 
not  they  are  really  disturbed  by  secretions 
produced  elsewhere,  and,  belonging  as  they 
do  to  the  inflammable,  almost  tinder-like 
lymphoid  tissue  of  the  body,  a  collar  of  which 
surrounds  every  vestigial  or  embryonic  canal, 
they  succumb  so  easily  to  infection  that  they 
reinforce  toxins  or  hormones  produced  else- 
where, even  though  they  produce  none  them- 
selves ;  while  they  cause  such  active  and  violent 
participation  of  other  tissues,  and  they  so 
seriously  incommode  the  patient,  that  they 
deserve  brief  mention  here,  whether  they  are 
actually  ductless  glands  or  not. 

In  conclusion,  it  will  be  of  advantage  to 
make  two  brief  lists,  one  illustrating  con- 
ditions pertaining  to  the  ductless  glands  in 
which  operation  may  be  considered,  and 
another  illustrative  of  operations  which  these 
considerations  may  require. 

CONDITIONS  WmCH    MAY  REQUIKE   SURGICAL 

INTERVENTION 

Thyroid  —  Extirpation,  which  must  be  partial,  save 
when  dealing  with  malignant  disease;  ligation 
of  blood-vessels;  transplantation  or  grafting. 


Parathyroids  —  Here  we  can  scarcely  do  more  than 
transplanting. 

Thymus  —  Extirpation  or  transplantation. 

Adrenals  —  Transphmtation,  or  possibly  extirpation 
of  one. 

Cachexia  ovaripriva  —  Has  been  relieved  by  trans- 
plantation. 

Hypophysis  —  The  anterior  lobe  may  be  incom- 
pletely removed;  very  rarely  is  complete  extir- 
pation practicable;  transplantation  has  been 
attempted,  so  far  with  questionable  success. 

Genital  glands  —  May  be  removed  for  various  causes, 
but  removal  is  rarely  demanded  for  conditions 
imder  present  consideration. 

Breasts  and  the  tonsils  —  Removal. 

OPERATIONS  WHICH  MAY  BE  REQUIRED 

In  general,  the  character  of  the  operations  called 

for  under  the  various  conditions  above  mentioned 

include, 

Transplantations  (thyroid,  thymus,  adrenal, 
genital) ; 

Craniectomy  and  decompression,  for  consequences 
of  actual  synostosis,  and  consequent  micro- 
cephaly, etc.; 

Operations  for  hvdrocephalus; 

Operations  on  the  spine  and  limbs  for  various  de- 
formities; 

Th3n:oidectomy  and  ligation  of  thyroidal  vessels; 

Thymectomy  and  operations  required  by  pressure 
upon  the  trachea  (tracheotomy) ; 

Operations  for  consequences  of  osteomalacia, 
achondroplasia,  etc.,  involving  the  pelvis 
(cesarean  section,  etc.) ; 

Operations  on  the  teeth  and  jaws  for  various  con- 
genital defects,  cleft  palate,  etc. 

It  will  be  seen,  then,  that  perversion  of  the 
internal  secretions  may  produce,  directly  or 
indirectly,  consequential  results  which  call 
for  a  very  large  and  varied  list  of  operations, 
in  the  performance  of  which  the  surgeon  will 
be  required  to  possess  a  degree  of  ability  and 
skillful  technique  which  may  tax  the  resources 
of  the  best  of  us.  It  is  a  full  appreciation  of 
this  fact  that  really  led  me  into  this  study 
and  made  me  feel  that  the  general  subject  was 
one  worthy  of  the  attention  of  the  physi- 
ologist and  pathologist  working  in  conjunction 
witih  the  surgeon,  but  better  yet  the  well- 
equipped  surgeon  should  be  a  good  pathol- 
ogist and  physiologist  as  well  as  a  surgeon. 
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SPASTIC    TUMOR    OF    THE  PYLORIC    CANAL    AND    OTHER    SPASTIC 
CONDITIONS  OF  THE  STOMACH:  THEIR  SURGICAL  TREATMENT^ 

By  WILHELM  LERCHE,  M.  D.,  St.  Paul,  Minnesota 


AS  pointed  out  by  Erik  Miiller  (i), 
considerable  confusion  exists  because 
the  various  anatomists  have  diflfered 
in  their  descriptions  of  the  stomach 
and  in  the  application  of  the  names  to  the 
various  parts  of  the  organ.  This  is  particu- 
larly the  case  with  the  pyloric  end.  A  brief 
review  is  therefore  necessary  in  order  to  ex- 
plain the  terms  used. 

The  stomach  was  first  considered  a  simple 
sac  with  an  orifice  of  entrance  and  an  orifice 
of  exit. 

To  Willis  (2),  in  1682,  is  due  the  first  de- 
scription of  the  antrum  pylori.  He  described 
it  somewhat  vaguely  as  an  antrum  longum 
ei  capax  on  the  right  side  of  the  stomach,  end- 
ing in  a  small  orifice,  the  pylorus. 

Cruveilhier  (3),  in  1834,  gave  the  following 
description:  About  one  inch  from  the  pylorus 
the  stomach,  bending  sharply  upon  itself 
forms  a  pronounced  elbow  {conde  de  Vestomac), 
and  presents  an  ampulla  which  corresponds 
to  an  interior  hollowing  called  by  Willis  the 
pyloric  antrum,  by  others  the  small  cul-de- 
sac  or  small  tuberosity  of  the  stomach. 

Retzius  (4),  in  1857,  found  that  the  antrum 
did  not  have  the  same  shape  in  all  bodies; 
he  mentioned  three  different  forms.  The 
antrum  as  depicted  by  him  comprises  the 
vestibule  and  the  pyloric  canal,  which  will  be 
further  discussed  in  this  paper.  Retzius  also 
observed  that  in  the  newborn  the  part  of  the 
antrum  next  to  the  pylorus  formed  a  short 
cylindrical  tube  about  i  cm.  long. 

Luschka  (5),  1863,  in  his  description  of  the 
antrum  indicates  that  by  this  he  meant  a  very 
small  part  of  the  stomach  next  to  the  pyloric 
orifice;  Jonnesco  (6)  thinks  that  he  confounded 
the  antrum  with  the  pyloric  canal. 

Gegenbaur  (7),  1883,  described  it  as  a  faint 
bulging  on  the  greater  curvature,  which  on 
considerable  distention  shows  the  antrum 
pylori. 

Jonnesco  (6)  divided  the  stomach  into  (a) 
the  fimdus,  whose  lower  limit  is  represented 
by  a  horizontal  plane  passing  through  the 

1  Read  in  pait  before  MiimesoU  Pathologiod  Society,  March  i8.  Z913, 


superior  border  of  the  cardia;  (6)  the  pyloric 
part  forming  the  inferior  horizontal  portion  of 
the  organ,  its  left  limit  being  indicated  on  the 
lesser  curvature  by  a  notch  marking  the  flex- 
ion of  the  stomach,  and  on  the  greater  curva- 
ture by  the  latter's  change  in  direction.  He 
subdivided  the  pyloric  part  into  the  vestibule 
and  the  pyloric  canal. 

The  pyloric  vestibule  is  the  small  cul-de- 
sac  interposed  between  the  body  of  the 
stomach  and  the  pyloric  canal.  The  pyloric 
canal,  first  described  by  Jonnesco  (8)  in  1895, 
is  the  cylindrical  part  3  cm.  long  between  the 
pyloric  vestibule  and  tie  pyloric  orifice. 

if)  The  body  of  the  stomach,  or  the  vertical 
portion,  is  between  the  fundus  and  the  pyloric 
vestibule. 

Erik  Miiller  (loc.  dt.),  studying  the  foetal 
stomach,  found  the  pyloric  canal  described 
by  Jonnesco  always  present,  and  he  adopted 
the  latter's  description  and  nomenclature  of 
the  pyloric  part. 

Cunningham  (9),  agreeing  with  Jonnesco 
and  Miiller,  said  that  there  is  no  part  of  the 
stomach  which  is  more  definite  and  distinct 
than  the  pyloric  canal,  and  although  it  may 
be  somewhat  indistinct  in  adults,  it  can  al- 
ways be  recognized.  Its  musculature  is  thick- 
er than  that  of  any  other  part  of  the  stomach. 

His  (10)  and  Froriep  (11)  accepted  the  di- 
vision of  the  pyloric  part  after  Jonnesco  and 
Miiller,  but  His  also  proposed  a  nomenclature 
of  his  own. 

Forsell  (12)  suggested  the  name  ^'canalis 
egestorius"  for  the  pyloric  canal,  "sinus" 
instead  of  the  vestibule,  and  "fornix"  for 
fundus.  He  described  the  canal  as  being  3  to 
5  cm.  long. 

Beckey  (13)  found  the  length  of  the  canal 
in  adults  varying  from  2.5  cm.  to  5.5  cm.;  he 
does  not  consider  the  pyloric  canal  a  fixed 
anatomical  structure,  but  a  contraction 
phenomenon.  Wemstedt  (14)  seems  to  take 
a  similar  view. 

Fig.  I  shows  an  inflated  specimen  of  a 
stomach  that  I  removed  from  a  woman  26 

and  in  part  before  Ramsey  County  Medical  Society,  May  37  191.^- 
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years  old,  in  which  the  type  of  a  pyloric  canal 
described  by  Jonnesco-Muller-Cunningham  is 
very  well  represented.  A  section  through  the 
pyloric  part  of  this  in  the  plane  of  the  two 
curvatures  is  shown  in  Fig.  2. 

The  stomach  walls  are  made  up  of  three 
coats  —  the  mucosa  with  the  submucosa,  the 
muscular,  and  the  serous.  The  muscular 
coat  consists  of  three  layers  —  the  outer 
longitudinal  (thickest  along  the  curvatures, 
especially  at  the  lesser),  the  circular  layer,  and 
the  inner  oblique  layer.  The  pecuhar  arrange- 
ment of  the  oblique  layer  is  Ulustrated  in  the 
schemes  of  Forsell  (15)  (Figs.  3,  4,  and  5). 
The  latter  found  by  dissection  of  the  muscular 
layers  and  from  his  X-ray  studies  on  the 
movements  of  the  stomach  in  healthy  persons 
that  a  constant  and  definite  muscular  archi- 
tecture determines  the  characteristic  contrac- 
tions of  the  organ.  According  to  Forsell  the 
corpus  or  body  of  the  stomach  corresponds  to 
the  part  between  the  upper  and  lower  seg- 
ment slings,  as  depicted  in  his  diagrams. 

Riidinger  (16)  found  that  only  the  most 
superficial  fibers  of  the  longitudinal  muscidar 
layer  are  continuous  with  those  of  the  duode- 
num, while  the  deeper  ones  in  bundles  dip 
down  between  the  circular  fibers  of  the 
sphincter  pylori,  forming  arches.  They  con- 
stitute one-third  of  the  thickness  of  the 
sphincter  and  were  called  by  Rudinger  the 
"dilatator  pylori."  The  balance  of  the 
sphincter  is  made  up  of  circular  fibers  forming 
the  "constrictor  pylori."  There  is  no  con- 
tinuation between  the  circular  fibers  of  the 
pylorus  and  those  of  the  duodenum,  there 
being  a  connective-tissue  septmn  between 
them. 

Retzius-Gyllenskoeld  (17)  described  a 
groove  or  channel  along  the  inside  of  the  lesser 
curvature  of  the  stomach,  which  forms  by 
the  contraction  of  the  oblique  muscular  fibers, 
and  through  which  Retzius  thought  that 
saliva  and  fluids  taken  by  mouth  would  pass 
directly  from  the  oesophagus  into  the  pyloric 
vestibule. 

More  recently  this  has  been  studied  by 
Eaufmann  (18),  Waldeyer  (19),  and  Lewis 
(20).  Kaufmann  observed  the  canal  at  post- 
mortem in  the  human  body,  and  produced  it  on 
dogs  by  injection  of  physostigmin  (Fig.  6) . 


Hasse  and  Strecker  (21)  have  described 
folds  of  the  gastric  walls  corresponding  to  the 
canal  of  Retzius. 

Movements  of  the  Stomach 

Wepfer^  (1679)  was  the  first  to  study  the 
gastric  peristalsis  in  vivisected  animals. 
He  also  noticed  occasional  deep  constrictions 
near  the  middle  of  the  stomach.  Similar  ob- 
servations were  made  by  Schwartz,  and  later 
by  Haller.  Home  (23)  considered  the  deep 
constriction  dividing  the  stomach  into  a 
pyloric  and  a  cardiac  portion  a  normal  condi- 
tion during  digestion. 

Magendie  (24)  found  that  the  cardiac  part 
acted  as  a  reservoir,  holding  the  food  and 
gradually  forcing  it  into  the  pyloric  part, 
where  the  chyme  formation  took  place. 

Beaumont  (25),  between  the  years  of  1825 
and  1832,  made  mmierous  experiments  on 
Alexis  St.  Martin,  who  had  a  gastric  fistula 
from  an  accidental  gunshot  wound.  Some  of 
his  conclusions  were  as  follows:  In  health, 
and  when  free  from  food,  the  stomach  is 
usually  entirely  empty  and  contracted  upon 
itself.  The  food  first  passes  to  the  left  and 
then  along  the  greater  curvature  from  left  to 
right  to  the  pyloric  end,  then  returns  in  the 
course  of  the  smaller  curvature  and  repeats 
these  revolutions,  the  whole  contents  being 
constantly  mixed. 

He  observed  the  contraction  of  the  trans- 
verse band,  situated  three  to  four  inches  from 
the  pyloric  end,  by  introducing  a  long  ther- 
mometer toward  the  pyloric  part  during  the 
latter  stages  of  digestion.  The  constriction 
would  relax  and  the  thermometer  was  drawn 
toward  the  pyloric  end  as  by  suction  and 
again  forced  back.  Some  of  these  observations 
were  confirmed  by  Hofmeister  and  Schiitz 
(26),  who  studied  the  movements  on  freshly 
removed  stomachs  of  dogs  suspended  in  a 
moist  chamber,  at  body  temperature. 

Rossbach  (27),  studying  the  peristalsis  in 
dogs  in  morphine  narcosis  through  the  open 
abdomen,  could  not  verify  the  rotating 
motions  described  by  Beaimiont. 

Openchowski  (28)  observed  the  constriction 
of  the  stomach  in  animals  during  the  act  of 
vomiting. 

1  Cit.  by  Cannon  (aa). 
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Section  through  the  pyloric  canal  and  the  pyl< 
woman  16  years  old  in  the  plane  of  the  ' 
natural  size. 

With  the  introduction  of  the  X-rays  in  the  mal  conditions,  and  the  incorrectness  of  some 
study  of  the  gastro-intestinal  movements,  of  the  earlier  views  became  evident. 
obser\'ations  could  be  made  under  more  nor-  The  first  results  of  such  X-ray  investiga- 
tions (on  cats)  were  announced  by  Cannon 
(22)  in  May,  1897,  and  independently  by  Roux 
and  Balthazard  (29)  in  June  and  July,  1897. 
The  latter  experimented  on  frogs,  dc^,  and 
man. 

With  the  introduction  of  the  large  bismuth 
meal  of  Rieder  (30) ,  in  1904,  it  became  possible 
to  make  more  exact  studies  of  the  gastric 
movements  in  man. 

Cannon  (31)  has  found  that  after  an  ordi- 
nary full  meal  to  which  was  added  bismuth 


Fig.  1.  G,  duodenum;  H,  pyloric  canal;  A,  pyloric 
vestibule;  B,  body  of  the  stomach;  C,  fundus;  D,  incisuta 
cardiaca  (His);  E,  cesophagus;  P,  incisura  angularis 
(His);  I,  sulcus  inlcrmedius. 
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Pig.  3.   Diapam   of   the   drcular   and   oblique   layer. 

1,  drcuW  musculature  of  the  pyloric  canal;  1,  ligamentum 
veatriculi;  3,  fan<shaped  musculature  of  pyloric  vestibule; 
4,  lower  segmenta  sliug;  5,  line  of  insertion  of  the  oblique 
musculature;  6,  supporting  sling.  Fine  lines,  circular 
muscle  (after  Forsell).    Heavy  lines,  oblique  muscle, 

Hg.  4-    Diagram  of  the  longitudinal  muscular  layer  of 
the  stomach  (after  Forsell).    i,  ligamentum  ventriculi; 

2,  body  of  the  stomach;  3,  median  longitudinal  bundle; 
4,  median  longitudinal  bundle.  Oblique  muscle  nf  the 
coipus,  dotted  lines. 

subnitrate,  a  slight  annular  constriction  short- 
ly appears  near  the  beginning  of  the  vestibule, 
which  moves  slowly  toward  the  pylorus,  and 
later  similarly  moving  constrictions  apjiear 
near  the  middle  of  the  stomach.  The  waves 
become  deeper  on  the  vestibule.  The  food  is 
held  quietly  without  being  mixed  in  the 
cardiac  part,  where  the  surface  layer  of  food 


Fig.  6.  Interior  view 
of  sulcus  salivalis  of 
Retzius  in  a  contracted 
stomach  of  a  dog  (after 
Kaufmann). 


comes  in  contact  with  the  acid-secreting  walls. 
The  ptyalin  digestion  may  thus  go  on  in  the 
center  for  an  hour  or  more.  There  is  no 
peristalsis  on  the  cardiac  end  of  the  stomach, 
but  this  jiart  gradually  contracts  upon  its 
contents,  pressing  the  acidified  layer  into  the 
active  pyloric  part,  where  in  the  vestibule  it 
is  churned  and  thoroughly  mixed  with  the 
gastric  secretions  by  the  deep  peristaltic  waves 
until  the  chyme  is  ready  to  be  expelled  into 
the  duodenum  (Fig.  7).  Acid  is  not  secreted 
in  the  pyloric  part,  while  pepsin  is.    The  con- 


(After  Cannon.) 


Fig.  8.  Superimposed  twelve 
phases  of  a  single  contractum 
of  a  normal  stomach  in  man 
(after  Kaestle,  Rieder  and 
Rosenthal). 
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tents  of  the  vestibule  is  expelled  at  intervals 
depending  upon  the  condition  of  the  chyme 
and  the  acidity  on  both  sides  of  the  pylorus. 

The  pylorus  obeys  the  so-called  "law  of  the 
intestines":  the  acid,  when  above,  causes  a 
relaxation  of  the  sphincter,  which  is  below; 
and  the  acid,  when  below,  causes  a  contraction 
of  the  sphincter  which  is  above. 

Kaestle,  Rieder,  and  Rosenthal  (32)  suc- 
ceeded in  taking  series  of  instantaneous 
radiographs  of  the  movements  of  the  stomach 
in  man.  They  hold  the  same  view  as  Cannon, 
that  normally,  during  digestion,  there  is  no 
complete  separation  by  a  contracting  trans- 
verse band  between  the  pyloric  portion  and 
the  rest  of  the  stomach,  as  maintained  by  the 
older  physiologists  (Fig.  8) . 

Hertz  (33)  says  that  in  his  X-ray  work  he 
has  several  times  seen  complete  separation, 
and  likewise  Kaufmann  and  Holzknecht  (92). 

In  vomiting  the  complete  contraction  has 
been  observed  by  Cannon.  The  experiments 
of  Cannon  were  mainly  conducted  on  animals. 
The  question  as  to  the  movements  of  the 
hiunan  stomach  has  not  been  definitely  set- 
tled yet. 

In  a  recent  work  Groedel  (34) ,  who  himself 
has  made  extensive  investigation,  says  that 
there  has  not  yet  been  sufficient  time  to  arrive 
at  definite  conclusions. 

ETIOLOGY 

Cruveilhier  (35)  gave  a  good  description  of 
functional  pyloric  stenosis,  and  he  related  a 
case  observed  by  him  in  1822,  in  which  the 
pylorus  was  found  perfectly  normal  at  post- 
mortem. 

It  was  due  to  the  teaching  of  Kussmaul 
(36-37),  however,  that  the  importance  of  the 
spastic  disturbances  of  the  motility  of  the 
stomach  secondary  to  organic  lesions  became 
better  known,  and  a  number  of  cases  have 
been  reported  since  then.  Doyen  (38),  Carle 
and  Fantino  (39),  Schirokauer  (40),  and 
others  have  reported  such  cases  operated  upon. 

The  importance  of  this  has  been  particu- 
larly evident  of  late,  since  Haudek  (41)  by  his 
X-ray  work  was  able  to  show  that  almost  every 
case  of  florid  gastric  ulcer  was  accompanied 
by  disturbance  of  motility  due  to  spasm  of  the 
pylorus.    The  pyloric  end,  the  cardia,  and  the 


body  of  the  stomach  are  the  parts  most  fre- 
quently affected  by  spastic  contraction. 

Gastrospasm,  in  which  the  entire  organ 
participates,  is  said  to  exist,  but  Langemak 
(42)  found  no  case  reported  up  to  1902. 
Waldvogel  (43),  on  the  other  hand,  thinks 
gastrospasm  a  rather  frequent  occurrence, 
and  Schwarz  (44)  has  recently  demonstrated 
gastrospasm  in  two  cases  by  the  aid  of  the 
X-rays.  Boas  (45)  has  described,  under  the 
name  "  Magensteif ung,"  spasm  of  the  body 
of  the  stomach. 

Spastic  contraction  of  the  pyloric  end  is 
said  to  be  reflexly  caused  by  idcer,  erosion, 
cicatrix,  adhesions,  new  growUi,  inflammation, 
hyperacidity,  stagnation  of  food,  foreign  body, 
and  the  Landerer-Maier  (46)  type  of  con- 
genital pyloric  stenosis. 

Spasm  due  to  primary  motor  neurosis  has 
been  denied  by  some;  but  on  the  other  hand 
it  has  been  argued  that  if  the  existence  of 
pyloric  insufficiency  is  admitted,  idiopathic 
spasm  of  the  pylorus  should  also  be.  Further- 
more, there  is  no  question  that  we  have  an 
analogous  condition  in  the  cardiac  end  of  the 
oesophagus  —  the  so-called  cardiospasm. 

Riegel  (47)  says  that  before  we  are  justified 
in  considering  the  spasm  of  the  pylorus  as  a 
genuine  primary  motor  neurosis  we  must  be 
able  to  exclude  all  perversions  of  gastric 
secretions,  mechanical  obstacles  in  the  pyloric 
region,  all  adhesions,  cicatrices,  etc. 

Case  i.  Spastic  tumor  of  the  pyloric  canal. 
Resection,  Billroth  2nd.  Farmer's  wife,  aged  39; 
five  children.  She  was  operated  upon  for  vesico- 
vaginal fistula  and  cervical  laceration  five  years 
previous  to  the  onset  of  the  present  trouble;  had  hay 
fever  for  three  seasons;  has  complained  of  ache  in 
the  small  of  the  back  for  a  year.  For  three  months 
the  patient  had  had  a  burning  sensation  and  rum- 
bling in  the  stomach,  with  dull  ache  and  sharp  pains 
shooting  to  the  back  and  down  the  sides  of  the 
abdomen.  She  had  noticed  a  lump  in  the  epigas- 
trium. 

Examination.  Heart  and  lungs  normal;  upper 
pole  of  right  kidney  palpable;  uterus  retroverted; 
haemorrhoids.  The  abdominal  walls  were  thin  and 
somewhat  above  the  umbilicus  was  seen  a  promi- 
nence which  measured  about  6  cm.  by  4  cm.  The 
tumor  was  hard  and  somewhat  irregular  and  not 
very  sensitive.  Gas  could  be  felt  bubbling  through 
it.  It  was  perfectly  movable.  On  inflating  the 
stomach  with  air  the  tumor  slipped  to  the  right  of 
the  midline  and  the  greater  curvature  was  about  2-3 
fingerbrcadths  below  the  umbilicus.    Gastric  peri- 
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stalsis  was  seen.  There  had  been  no  vomiting. 
No  dilatation.  Fasting  stomach,  empty.  After  test- 
meal,  75  ccm.;  acid  to  litmus;  no  congo-reaction. 
The  tumor  was  examined  and  measured  several  days 
in  succession,  and  it  was  always  present  and  of  the 
same  size,  contour,  and  consistency.  Repeated 
test-meals  showed  absence  of  hydrochloric  add. 

Diagnosis.  Tumor  of  pylorus,  most  likely  car- 
cinoma. 

Laparotomy.  The  tumor,  which  measured  about 
4  by  3  cm.  and  was  hard  as  cartilage,  disappeared 
whUe  being  examined.  A  thickening  remained  in 
the  upper  wall  near  the  pylorus,  which  was  patent, 
and  resection  of  the  stomach  with  a  posterior  gastro- 
enterostomy was  made. 

The  patient  made  a  prompt  recovery  and  has 
had  no  trouble  with  her  stomach  since  the  op- 
eration^ which  was  performed  three  years  ago. 

Examination  of  the  specimen  showed  that 
even  the  thickening  in  the  upper  part  of  the 
wall  had  disappeared,  and  there  is  no  scar, 
ulceration,  or  tumefaction;  it  appears  to  be 
perfectly  normal  (Fig.  9).  The  part  involved 
by  the  spastic  tumor  was  the  pyloric  canal. 
The  pylorus  itself  was  unaffected. 

Few  cases  of  the  spastic  tumor  of  the  pyloric 
end  in  the  adult  have  been  reported.  Poens- 
gen  (48),  who  examined  the  literature  from  the 
earliest  times  down  to  1882*  on  the  question 
"  the  motor  functions  of  the  stomach  and  their 
disturbances,"  even  doubted  that  such  a 
tumor  could  be  possible.  In  infants,  however, 
a  number  of  cases  have  been  reported  since 
Hirschsprung  (49)  in  1887  demonstrated 
specimens  and  described  cases  under  the 
name  "congenital  stenosis  of  the  pylorus." 
Further  investigation  has  shown  that  there 
may  be  two  distinct  types  —  a  true  organic 
stenosis,  as  described  by  Landerer-Maier  (46) 
in  adults,  and  a  spastic  contraction  of  the 
pylorus:  Ibrahim  (50),  Pfaundler  (51),  Kop- 
lik  (52),  and  Wernstedt  (53).  The  latter 
examined  Hirschsprung's  old  specimens  and 
found  that  they  belonged  to  the  spastic  tjrpe, 
and  he  says  that  so  far  no  specimen  from  an 
infant  has  been  described  that  belonged  to  the 
Landerer-Maier  type,  so  that  probably  the 
majority  of  the  cases  reported  are  of  the 
spastic  type.  As  pointed  out  by  Wernstedt, 
the  mucosa  must  show  an  abnormal  narrow- 
ness in  order  to  prove  it  congenital. 

In  two  recent  cases  reported  by  Rammstedt 
(54),  the  evidence  of  pyloric  obstruction  com- 


menced respectively  five  and  two  weeks  after 
birth.  Li  both  cases  he  made  a  longitudinal 
incision  of  the  pyloric  tumor  down  to  but  not 
through  the  mucosa.  In  the  first  case  he  tried 
to  unite  the  cut  muscular  wall  of  the  pylorus 
transversely,  but  the  sutures  cut  through. 
In  the  second  case  no  union  was  attempted. 
Both  cases  were  cured.  The  contracted  mus- 
cular wall  formed  a  hard  tumor  2  cm.  long. 
These  two  cases  seem  quite  analogous  to  my 
Case  I,  and  could  well  be  interpreted  as  post- 
natal spasm. 

Scudder  (93)  cites  a  case  of  Koplik's  in 
which,  two  years  after  a  gastro-enterostomy 
for  obstructive  pyloric  tumor  in  an  infant, 
there  was  recurrence  of  the  vomiting.  Scud- 
der regards  this  as  evidence  that  the  pyloric 
tumor  persists  and  that  the  stoma  is  closing. 
I  think  that  if  the  stoma  is  closing  it  would 
be  evidence  that  the  obstructing  pyloric 
tumor  had  disappeared  after  the  gastro- 
enterostomy was  made,  and  that  the  pylorus 
had  resumed  its  proper  function,  thus  per- 
mitting the  stoma  to  close.  The  vomiting 
would  therefore  indicate  "recurrence"  of  the 
pyloric  obstruction  and  not  that  it  had  per- 
sisted. It  seems  to  me  that  this  case  rather 
furnishes  evidence  that  some  of  the  hard 
obstructive  tumors  in  infants  are  simply 
spastic  contractions  that  disappear  when  the 
pylorus  is  functionally  excluded.  It  is  prob- 
able that  the  part  involved  in  such  cases  is  the 
pyloric  canal. 

Doyen  (55)  expressed  himself  to  the  effect 
that  the  pylorus  is  the  dominating  factor  in 
the  pathology  of  the  stomach,  i.e.,  through 
the  spasm. 

The  r61e  played  by  the  pyloric  canal  under 
similar  circumstances  is  not  known,  but 
physiologically  it  is  apparently  a  very  active 
part,  and  is  perhaps  often  implicated  or 
independently  disturbed.  As  Cunningham 
puts  it,  that  it  has  an  important  action  cannot 
be  doubted;  its  powerful  musculature  bespeaks 
the  fact.  He  also  expressed  the  opinion  that 
the  musculature  of  the  pyloric  canal  acts  to 
some  extent  independent  of  that  of  the  rest  of 
the  stomach,  and  is  under  the  control  of  a 
special  nervous  mechanism. 

According  to  Forsell  (12)  the  pyloric  canal 
is  the  apparatus  concerned  in  regulating  the 
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evacuation  of  the  vestibular  contents.  Can- 
non says  that  ''at  all  times  (during  digestion) 
in  the  dose  neighborhood  of  the  pyloric  canaJ 
the  circular  and  longitudinal  muscles,  both  of 
which  are  strongly  developed,  probably  co- 
operate to  decrease  simultaneously  in  all  direc- 
tions the  terminal  segment  of  the  stomach." 

It  seems  to  me  that  there  is  considerable 
resemblance  in  the  functional  activity  of  the 
pyloric  canal  and  the  epicardia  or  the  lower 
4-5  cm.  of  the  oesophagus.  Through  the 
oesophagoscope  I  have  seen  the  epicardia  in 
spastic  contraction  in  a  nimiber  of  cases  (56) . 
The  only  demonstrable  abnormal  condition 
about  the  stomach  in  Case  i  is  the  absence  of 
hydrochloric  acid,  and  the  question  is,  may 
that  be  the  cause  of  the  spasm? 

It  has  been  shown  by  Hedblom  and  Cannon 

(57)  that  hyperacidity  retards  the  passage  of 
food  from  the  stomach,   and   Katschowski 

(58)  found  that  after  double  vagotomy  in  one 
dog  a  gastric  juice  of  0.7  to  0.8  per  cent  of 
hydrochloric  add  produced  pyloric  spasm; 
in  another  the  spasm  was  very  strong  and 
lasting  with  an  addity  of  0.676  per  cent.  On 
the  other  hand,  it  is  well  known  that  the  food, 
in  case  of  achyUa  gastrica,  may  be  rapidly 
expelled  from  the  stomach. 

As  mentioned  above,  the  longitudinal 
musde  fibers  of  the  pylorus  constitute  the 
"dilatator,"  and  some  of  these  fibers  are  con- 
tinuous with  those  of  the  duodenum.  In 
case  of  achylia  gastrica  the  duodenal  contents 
remaining  alkaline  during  digestion  would  be 
a  constant  stimulus  to  the  longitudinal  fibers 
to  open  the  pylorus,  while  the  absence  of  add 
in  the  pyloric  vestibule  would  have  a  tendency 
to  keep  the  pylorus  closed,  thus  upsetting  the 
equilibrium,  though  ordinarily  the  pyloric 
mechanism  adapts  itself  to  conditions.  How- 
ever, as  achylia  gastrica  is  of  relatively  com- 
mon occurrence  and  spastic  tumors  of  the 
pyloric  canal  are  very  rare,  there  must  be 
another  etiologic  factor,  so  that  the  explana- 
tion herein  attempted  would  hardly  suffice. 
I  think  that  the  case  must  be  classified  as  one 
of  primary  motor  neurosis.  Apparently  the 
balance  between  the  two  sets  of  fibers  had 
been  fairly  well  maintained  in  my  case,  as  the 
canal  was  always  patulous  and  there  was 
never  stagnation  of  gastric  contents. 


Leg  (59),  examining  a  somewhat  limited 
number  of  cases  of  achylia  gastrica,  could 
not  demonstrate  hypermotiUty. 

In  the  table  wluch  I  have  prepared  of 
eleven  cases  (operated  upon)  of  spastic 
pyloric  tumors  foimd  in  the  literature,  to- 
gether with  my  own  case,  will  be  seen  the 
varying  degrees  of  addity,  and  it  also  shows 
that  the  cases  with  subnormal  addity  are  in 
preponderance. 

TREATMENT 

Pyloroplasty  would  seem  to  be  the  ideal 
operation  in  cases  of  this  kind,  but  Schnitzler 
had  recurrence  in  his  case,  which  is  induded 
in  the  accompanying  table,  and  likewise  in 
another  case  of  pyloric  spasm  secondary 
to  ulcer,  which  he  reported  in  the  same 
paper. 

In  the  case  of  B  runner's,  where  hyperadd- 
ity  was  considered  the  etiologic  factor,  there 
was  recurrence  after  gastro-enterostomy. 
According  to  Cannon  and  Blake  (67),  Kelling 
(68),  Berg  (69),  and  others,  the  food  will  pass 
through  the  pylorus,  if  this  is  patulous,  rather 
than  through  a  gastro-enterostomy  opening; 
hence  the  failure  of  gastro-enterostomy  imless 
the  pylorus  is  simultaneously  occluded.  The 
necessity  of  permanent  ocdusion  of  the  py- 
lorus in  such  a  case  is  further  emphasized  by 
the  experiments  of  Jianu  and  Grossman  (70), 
who  found  that  if  gastro-enterostomy  alone 
was  performed  there  would  be  no  change  in 
the  acidity,  while  if  the  pylorus  was  simul- 
taneously ocduded  there  was  a  marked  dimi- 
nution in  the  secretion  of  add. 

Recent  experiments  of  von  Tappeiner  (71), 
however,  have  shown  that  there  is  no  method 
of  sewing  or  tying  the  pylorus  that  will  keep  it 
permanently  dosed,  except  that  of  Wilms 
(72),  who  sewed  a  strip  cut  from  the  anterior 
sheet  of  the  rectus  fascia  around  the  pylorus, 
a  method  which  I  have  used  in  Case  2. 

The  results  in  the  five  cases  where  resection 
was  performed  were  so  uniformly  good  that 
the  operation  seems  justifiable  (resecting  the 
part  involved),  but  the  exdusio  pylori,  where- 
by the  pyloric  end  of  the  stomach  is  cut 
through  and  the  stumps  separately  dosed, 
followed  by  gastro-enterostomy,  as  first  done 
by  Doyen  and  later  by  von  Eiselsberg  (73), 
may  perhaps  accompUsh  the  same  result. 
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By  vhom 
reported. 

1 
1 

< 

Chief  symptoms. 

Hydro- 
chloric 
add. 

Diagnosis  before 
operation. 

Pathologic  conditions 
at  operation. 

Kind  of  opera- 
tion. 

Result.     Remarks. 

Schnitzler 
(60) 

F 

35 

Epgastric  pain  radiat- 
mg  to  back.    Vomit- 
ing.   Tumor. 

Not 
examined 

Carcinoma 

Spastic   tumor;   other- 
wise normal 

Pyloroplasty 

Recurrence  in  one 
year,  then  gastro- 
enterostomy. 
Cure.    S.  thought 
it  motor  neurosis. 

Carieand 
Fantino 
(30) 

M 

»S 

Epigastric  pain.    Vom- 
iting.   Tumor. 

High 

Fibrous  stenois 

Slight    pyloric    hyi)er- 
trophy;  otherwise  nor- 
mal 

Pyloroplasty 

Cure. 

Caxieand 
Fantino 

F 

SI 

Epigastric  pain.    Vom- 
iting.   Tumor. 

Trace 

Carcinoma 

Cicatrix  near  pylorus 

Divulsion  after 
Hahn 

Improved. 

Alberti  (61) 

M 

52 

Epigastric  pain. 
Vomiting. 

High 

Pyloric  stenosis 

Spastic   tumor;    other- 
wise normal 

Pyloroplasty 

Cure. 

Bmnner 
(62) 

F 

3« 

Epigastric  pain. 
Vomiting. 

High 

Spastic    tumor;    other- 
wise normal 

Posterior    gastro- 
enterostomy 

Recurrence  a  few 
days  after  opera- 
tion. 

Schlnffer 
(63) 

F 

44 

Diarrhoea  for  5  months, 
then  epigastric  pain. 
Vomiting.    Tumor. 

Absent 

Probable  cardnoma 

• 

Spastic   tumor;    other- 
wise normal 

Resection     ant. 
gastro-enteros- 
tomy 

Cure.     The  tumor 
was  hard  and  cir- 
cumscribed,    ZX2 
cm.,  and  confined 
to  one  side. 

Dauwe  (64) 

F 

63 

years;  repeated  hcm- 
atemcsis.      Vomiting. 
Tumor. 

Absent 

Probable  carcinoma 

Pylorus  patulous,  slight- 
ly indurated,  adherent 
to  pancreas 

Pylorectomy, 
Billroth's  zst 

Cure. 

Two  dcatrices  the  sixe 
of  a  grain  of  com  near 
pylorus.       Pylorus 
somewhat  contracted 

Pyloroplasty 

Cure. 

Veoot  (65) 

M 

47 

Burning    pain.      No 
vomiting.    Tumor. 

Present 

Mananc 

r66) 

M 

4» 

Epigastric  pain  radiat- 
mg     to     the     back. 
Vomiting.    Tumor. 

Subnor- 
mal 

Probable    pyloro- 
spasm  witn  ulcer. 
Cancer    not    ex- 
duded 

Varicose    veins    about 
pylorus;        otherwise 
normal 

Pylorectomy, 
Billroth's  xst 

Cure. 

Manasae 

F 

55 

Epigastric  pain.   Vomit- 
ing.   Tumor. 

Trace 

Probable    pyloro- 
spasm  with  can- 
cer 

Myoma  size  of  a  pea 
near   pylorus;    other- 
wise normal 

Pylorectomy, 
Billroth's  xst 

Cure. 

v.Bof- 

(104) 

F 

32 

TVpical    ulcus    pain; 
occult  blood  in  feces. 
Tumor. 

Not  men- 
tioned 

Probable  cardnoma 

Spastic  tumor,  large 
ulcer 

Resection 

Result  not  men- 
tioned. 

Leiclie 

F 

39 

Burning  sensation  and 
sharp  epigastric  pain 
shooting  to  the  back. 
No  vomiting.  Tumor. 

Absent 

Probable  cardnoma 

Spastic   tumor;    other- 
wise normal  except  for 
a  thickening  in  upper 
wall,  absent  in  sped- 
mcn 

Resection 
Billroth's  2d 

Cure. 

Case  2.  Spasm  of  the  pyloric  sphincter.  Poste- 
rior gastro-enterostomy;  closure  of  the  pylorus  by 
sewing  a  strip  of  the  rectus  fascia  around  it.  Female, 
unmarried,  aged  25.  The  patient  stated  that  her 
whole  family  had  weak  stomachs  and  were  nervous. 
In  childhood  she  had  attacks  of  vomiting,  accom- 
panied by  the  sensation  of  distention  of  the  stomach, 
as  if  there  were  a  tight  band  around  the  waist.  She 
was  anemic  in  her  school-days  and  had  stomach 
trouble,  for  which  she  took  soda.  She  always  had 
to  be  careful  about  eating,  and  never  could  take 
butter,  cream,  etc.,  and  whatever  she  did  eat  she 
could  only  take  in  small  quantities.  There  had  been 
several  light  attacks  of  pain  in  the  right  fossa  iliaca. 
Since  November,  191 1,  her  stomach  had  been  par- 
ticularly bad,  and  she  complained  of  distress  after 
eating,  and  belching  of  gas;  frontal  headaches,  which 
were  relieved  on  taking  soda;  constipation,  bad  taste 


in  the  mouth,  and  a  very  much  coated  tongue;  at 
times  pain  in  the  epigastrium.  In  the  first  part  of 
January,  191 2,  she  had  a  tooth  extracted  under 
chloroform  anaesthesia,  after  which  she  vomited  for 
a  week,  and  had  to  stay  in  bed  for  a  month.  After 
this  she  was  on  a  diet  of  peptonized  milk,  eggs,  and 
scraped  beef  for  almost  seven  months,  but  without 
any  relief.  She  could  only  take  small  quantities  of 
any  kind  of  food,  and  she  nearly  always  felt  nause- 
ated after  eating;  at  times  she  vomited.  She  had 
much  gas  on  the  bowels.  The  patient  frequently 
used  an  enema,  which  always  made  her  feel  nause- 
ated.   She  could  not  take  cold  water. 

Examination.  Chest  and  pelvic  organs  negative; 
slight  tenderness  in  right  fossa  iliaca;  at  times  sensi- 
tive to  pressure  in  the  epigastriiun,  but  at  no  certain 
point.  Urine,  negative.  Fasting  stomach,  empty. 
After  test-breakfast,  150  ccm.;  total  acidity,  80;  free 
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hydrochloric  acid,  45.  After  another  test-breakfast, 
300  ccm.;  total  acidity,  50;  free  hydrochloric  acid,  25. 
A  radiograph  taken  six  hours  after  a  Rieder  meal 
showed  considerable  stagnation  (Fig.  10).  The  out- 
line of  the  stomach  immediately  after  the  meal  is 
seen  in  Fig.  11.  Ulcus  diet  and  rest  in  bed  were 
tried,  without  the  slightest  relief. 

Diagnosis.  Possibly  ulcer  or  adhesions  causing 
pylorospasm.    Present  weight,  85  lbs. 

Laparotomy.  There  was  no  evidence  of  ulcer  or 
scar  on  the  stomach  or  duodenum.  The  pyloric 
sphincter  was  spastically  closed;  the  gall-bladder 
normal.  Posterior  gastro-enterostomy  was  made  and 
the  pylorus  occluded  by  sewing  a  strip  from  the 
rectus  fascia  around  it,  as  advocated  by  Wilms. 
Appendectomy. 

During  the  operation  I  examined  the  pylo- 
rus several  times;  on  one  examination  only 
did  the  pylorus  open,  and  it  then  suddenly 
"flew  open,"  so  to  speak,  while  I  held  the 
firmly  contracted  sphincter  between  my 
thumb  and  forefinger.  It  then  fairly  readily 
admitted  the  tip  of  the  forefinger,  although  it 
may  have  been  a  trifle  smaller  than  normal, 
due  perhaps  to  hypertrophy  of  the  sphincter. 
This  phlsnomenon  of  sudden  relaxation  of  the 
spasm  I  have  observed  through  the  oesophago- 
scope  once  in  the  cardial  end  of  the  oesophagus, 
in  the  case  of  a  young  lady  who  had  been 
treated  for  gastric  ulcer,  with  rest  in  bed,  etc., 
for  three  weeks,  and  during  a  similar  previous 
attack  for  seven  weeks  without  any  relief 
whatever.  The  trouble  disappeared  within 
a  few  days  under  the  administration  of 
atropine. 

The  absence  in  Case  2  of  any  particular 
point  in  the  epigastrium  sensitive  to  pressure, 
and  the  absolute  lack  of  response  to  medical 
treatment  with  rest  in  bed,  etc.,  was  not  in 
favor  of  diagnosis  of  gastric  ulcer.  The  re- 
markable repugnance  to  fat  in  any  form  would 
have  suggested  that  possibly  the  gall-bladder 
might  be  at  fault,  causing  pyloric  adhesions 
and  spasm. 

With  a  history  of  digestive  disturbances  of 
so  long  standing  one  could  expect  to  find  some 
evidence  if  there  had  been  any  organic  lesion, 
although  positive  absence  of  a  lesion  could, 
of  course,  only  have  been  determined  by 
intragastric  inspection. 

The  case  seemed,  therefore,  likely  to  be  one 
of  primary  motor  neurosis.  The  tongue, 
which   before   the   operation   was   swollen. 


beefy  red,  and  glazed,  became  normal  in 
appearance.  The  patient  became  very  fond 
of  butter. 

Case  3.  Acute  pylorospasm  and  chronic  cardio- 
spasm. Posterior  gastro-enterostomy;  stretching  of 
the  cardiac  end  of  the  oesophagus.  Male,  aged  36. 
Was  well  up  to  the  age  of  27,  when  he  commenced 
to  have  difficulty  in  swallowing,  which  developed 
into  a  t3rpical  case  of  chronic  cardiospasm.  Five 
weeks  before  coming  under  my  care  he  was  taken 
suddenly  ill  with  violent  cramp  in  the  epigastrium. 
He  tried  to  vomit  but  could  not.  Large  doses  of 
morphine  did  not  relieve.  The  man  was  desperately 
ill,  and  his  physician  referred  him  to  Dr.  Lundholm 
of  St.  Paul  for  operation,  48  hours  after  the  onset. 
The  temperature  was  subnormal;  the  abdomen  was 
distended,  tense,  and  tympanitic. 

Laparotomy  p>eriormed  by  Dr.  Lundholm  revealed 
an  enormously  distended  tympanitic  stomach.  The 
stomach  was  punctured  with  a  trocar  but  did  not 
collapse,  and  an  incision  was  therefore  made  in  the 
wall  of  the  stomach,  after  which  the  organ  gradually 
collapsed.  The  duodenum  was  not  distended,  there 
was  only  a  small  quantity  of  fluid  in  the  stomach, 
and  nothing  else  abnormal  was  found.  The  incision 
was  closed.  Two  weeks  later  the  patient  had 
another  similar  attack  and  a  posterior  gastro- 
enterostomy was  made,  which  relieved  the  stomach. 
The  cardiospasm,  however,  now  caused  him  the 
greatest  difficulty;  he  could  hardly  get  any  food  into 
his  stomach,  and  his  weight  became  reduced  to  no 
pounds. 

At  this  juncture  Dr.  Lundholm  kindly  referred 
the  case  to  me  for  examination  and  treatment  of  the 
oesophagus.  Total  gastric  acidity  30.  Congo- 
reaction  positive,  ^sophagoscopic  examination 
revealed  a  greatly  dilated  cesophagus  and  the 
epicardia  in  spastic  contraction.  The  epicardia- 
cardia  was  stretched.  When  the  patient  was  re- 
examined three  months  later  he  had  gained  44 
pounds  in  weight.  Nearly  two  years  after  operation 
the  patient  informed  me  that  he  had  had  no  trouble 
with  his  stomach,  but  coarse  vegetables  would  occa- 
sionally pass  his  oesophagus  more  slowly  than  nor- 
mal; otherwise  he  was  well.  I  think  that  there  had 
been  a  primary  atony  of  the  oesophageal  wall,  with 
the  cardiospasm  secondary. 

This  is  an  unusual  combination  —  chronic 
cardiospasm  and  acute  pylorospasm.  I  have 
not  been  able  to  find  a  similar  case  in  the 
literature  except  the  following,  reported  by 
Beardsley  (74)  in  1788.  A  child  conmienced 
to  vomit  during  the  first  week  after  birth  and 
kept  it  up  more  or  less  until  its  death  at  the 
age  of  five  years.  Beardsley,  who  first  saw  the 
boy  when  he  was  two  years  old,  and  who 
mside  the  post-mortem,  said  that  it  did  not 
appear   that   the   boy   was   attended   with 
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nausea  or  sickness  at  his  stomach,  but  he  often 
complained  that  he  was  choked,  and  of  his 
own  accord  woiild  introduce  his  finger  in 
order  to  vomit  and  relieve  the  choking.  He 
would  take  large  draughts,  which  at  times 
would  become  immediately  ejected.  Autopsy 
showed  a  greatly  dilated  oesophagus,  in  the 
walls  of  which  were  vesicles  or  diverticula 
containing  fluid.  The  stomach  was  imusually 
large  and  contained  fluid  similar  to  that  found 
in  the  oesophagus.  The  pylorus  was  hard  and 
contracted.  This  case  of  Beardsley's  has 
later  been  described  as  a  case  of  "hypertro- 
phic pyloric  stenosis."  To  judge  from  the  post- 
mortem findings  in  the  oesophagus  and  the 
peculiar  history  of  choking  without  nausea 
and  the  taking  of  large  draughts  (very  likely 
to  force  down  the  stagnating  oesophageal 
contents),  there  has  also  been  an  obstruction 
at  the  cardiac  end  of  the  oesophagus.  In 
view  of  what  has  been  said  earlier  in  this 
paper  in  regard  to  the  pyloric  stenosis  in 
infants,  the  case  might  be  interpreted  as  one 
of  chronic  pylorospasm  and  chronic  cardio- 
spasm. 

There  was  no  evidence  of  gastric  lesion  in 
Case  3,  and  the  cause  of  the  pyloric  spasm 
cannot  be  positively  determined. 

Von  Openchowsky  found  that  the  cortical 
center  for  the  opening  of  the  cardia  is  also  the 
center  for  the  contraction  of  the  pylorus. 

In  Case  3  both  ends  of  the  stomach  were 
contracted.  (Esophagoscopy  showed  the 
oesophagus  very  much  dilated,  and  the  walls 
gave  the  impression  of  being  hypertrophied 
and  rigid.  Just  above  the  diaphragm  to  the 
right  the  oesophageal  wall  was  especially 
dilated  so  as  to  form  a  shallow  pocket.  It  is 
possible  that  secondary  perioesophageal 
changes  had  taken  place  in  this  neighborhood, 
which  by  irritation  of  the  vagus  have  caused 
the  pyloric  spasm. 

The  following  case  of  Hochenegg's  (97) 
shows  the  effect  of  injury  to  the  vagus  nerves. 
A  revolver  bullet  penetrated  the  thorax  of  a 
young  girl,  producing  vomiting,  pylorospasm, 
and  enormous  distention  of  the  stomach. 
She  made  a  complete  recovery  after  a  gas- 
trostomy which  was  permitted  to  close  in  a 
few  weeks.  The  conclusion  was:  some  in- 
trathoracic lesion  to  the  vagus  or  branches. 


That  inflammatory  exudate  may  disturb 
the  vagus  was  seen  in  a  case  of  Kuttner's  (98) . 
Five  days  after  thoracoplasty  for  empyema, 
cough  and  uncontrollable  vomiting  set  in. 
Necropsy  showed  the  left  vagus  embedded  in 
dense  pleural  exudate  and  a  greatiy  dilated 
stomach.  Fritsch  (99)  attributed  the  cough, 
vomiting,  and  dilatation  of  the  stomach  to  the 
irritation  of  the  vagus.  My  interpretation  of 
Case  3  is  that  there  was  a  primary  atony  of 
the  oesophagus  with  secondary  spasm  of  the 
cardiac  end,  followed  by  dilatation  of  the 
oesophagus.  Whether  similar  changes  took 
place  in  the  stomach,  or  whether  the  acute 
pylorospasm  with  gastric  dilatation  was  a 
result  of  a  perioesophageal  irritation  to  the 
vagus,  there  is  no  way  of  determining.  Gas- 
tro-enterostomy  would  naturally  be  the  opera- 
tion of  choice  in  this  case,  witii  occlusion  of 
the  pylorus. 

Case  4.  Female,  31  years  old;  married;  never 
pregnant.  Since  the  age  of  15  years  the  patient 
occasionally  felt  a  pain  about  the  umbilicus  that 
compelled  her  to  bend  forward  in  order  to  get  relief. 
She  says  that  it  felt  as  if  something  pulled,  as  if 
something  were  too  short.  At  times  the  pain  would 
be  absent  for  two  or  three  months,  but  then  again 
she  might  have  several  attacks  in  a  week. 

She  had  not  felt  ^his  particular  pain  for  the  last 
seven  months  previous  to  consultation.  About 
seven  months  before  I  saw  the  patient  she  had  an 
attack  of  pain  to  the  right  of  and  on  a  level  with  the 
umbilicus,  which  lasted  for  a  day;  no  vomiting  nor 
fever.  A  month  later  she  had  a  similar  attack,  with 
which  she  stayed  in  bed  for  a  week.  Since  then  she 
has  had  more  or  less  pain  to  the  right  of  the  umbili- 
cus, sometimes  more  pronounced  on  walking^nd  on 
turning  in  bed. 

For  the  last  nine  years  the  patient  had  been  dis- 
tressed after  eating,  and  quite  frequently  she  had  a 
cramp  or  dull  ache  in  the  epigastrium.  No  treat- 
ment or  diet  had  given  her  any  relief.  Bowels 
irregular,  moving  every  two  or  three  days  without 
physic. 

A  diagnosis  of  appendicitis  had  been  made  and 
operation  had  been  advised. 

For  three  weeks  previous  to  consultation  the 
patient  had  been  in  bed  with  an  attack  of  diarrhoea. 

Examination,  A  tall,  thin  woman,  stoop- 
shouldered,  and  with  long,  flat  chest.  Chest  and 
pelvic  organs  normal.'  Abdominal  wall  somewhat 
rigid  and  drawn  in.  Some  tenderness  to  the  right 
of  the  umbilicus.  Temperature  and  pulse  normal. 
Fasting  stomach,  empty.  After  test-breakfast,  20 
ccm.  of  alkaline  reaction.  No  trace  of  hydrochloric 
acid  after  several  test  meals.  Radiograph  six  hours 
after  a  bismuth  meal,  empty.    First  radiograph  a 
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few  minutes  after  a  bismuth  meal,  hour-glass  con- 
traction at  the  vestibule  (Fig.  i:).  Second  radio- 
graph a  few  minutes  after  a  bismuth  meal,  taken 


■  pronounced 
tibule(Fig.  13). 
i  stomach,  possibly 

n  through  the  right 


two  weeks  later,  sho 
hour-glass  contraction  of  the  > 

Diagnosis.     Spastic  hour-gl 
due  to  adhesion. 

Operation.  Through  an  inci 
rectus  muscle,  the  stomach  and  duodenum  were 
examined  and  no  scar,  ulcer,  or  any  other  pathologic 
condition  found.  The  antrum  of  the  duodenum 
seemed  to  be  unusually  large.  The  appendix,  small 
but  apparently  perfectly  healthy,  was  removed.  On 
sweeping  the  linger  under  the  abdominal  wall  a 
tumor  was  found  projecting  from  under  the  umbih- 
cus.  On  turning  this  part  of  the  inside  of  the 
abdominal  wall  up.  a  white  tumor  was  seen  sub- 
peri  toneally  directly  under  the  umbilicus.  The 
luroor,  measuring  about  2,5  cm.  at  its  base  and 
projecting  about  2.5  cm.  into  the  abdominal  cavity, 
was  removed  and  found  to  consist  of  a  sac  containing 
putty-like  material  and  hair  —  a  dermoid  cyst. 
The  abdomen  was  closed,  A  few  days  later  there 
was  evidence  of  pus  in  the  abdominal  wall.  The 
incision  was  reopened  barely  sufficient  to  insert  a 
small  gutta-percha  tissue  drain,  and  the  pus  tract 
was  found  to  lead  to  the  former  bed  of  ihe  tumor. 

The  patient  told  me  that  for  several  months  she 


had  now  and  then  noticed  small  quantities  of  a 
whitish  material  come  from  her  umbilicus,  so  the 
cyst  may  have  been  infected  through  the  umbilicus. 

The  patient  has  felt  well  since  the  operation,  has 
had  no  distress  or  cramps  after  eating,  and  has 
gained  in  weight. 

A  third  radiograph  a  few  minutes  after  a  bismuth 
meal,  taken  six  weeks  after  the  operation,  does  not 
show  any  hour-glass  contraction  of  the  stomach 
(Fig.  14). 

The  question  is,  Has  the  tumor  had  any- 
thing to  do  with  the  motor  disturbances  of 
the  stomach?  The  patient  was  very  thin,  and 
the  tumor  probably  came  in  contact  with  the 
first  part  of  the  duodenum,  and  the  direct 
pressure  may  possibly  have  caused  the 
hyperkinesis  of  the  stomach  by  irritating  the 
duodenum. 

Case  5.  Probably  cicatrix  from  gastric  ulcer  with 
hour-glass  stomach,  spastic  or  combined  spastic 
and  organic.  Female,  aged  41 ;  six  children.  Mother 
died  from  cancer  of  the  stomach.  Menstruation  at 
14.  About  this  age  she  was  pale,  weak,  and  had  a 
gnawing  pain  in  the  stomach  when  it  was  empty. 
Sometimes  she  had  pain  right  after  eating,  at  times 
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Fig.  15.  Radiograph  of  Ihe  stomach  in  Ihe  horizontal 
position  of  Case  4  about  ten  minutes  after  a  bismuth  meal. 
Note  tube  in  the  stomach. 

half  an  hour  after.  She  had  been  bothered  with 
her  stomach  in  this  way  ever  since.  She  rarely 
vomited,  but  at  times  gulped  up  food.  The  pain  was 
felt  on  the  left  side  toward  the  costal  arch;  she  had 
passed  bloody  urine  for  some  time. 

Examimition.  Patient  was  very  ansmic.  A 
sensitive  spot  toward  the  left  costal  arch.  On 
catheterization  of  the  ureters  the  blood  was  found 
to  come  entirely  from  left  kidney.  Fasting  stomach 
contained  some  meat  and  vegetables  that  she  had 
taken  14  hours  previously.  On  two  subsequent 
examinations  the  fasting  stomach  was  found  to 
contain  food.  Several  test-meab  showed  absence 
of  hydrochloric  acid. 

On  inflating  the  stomach  with  air  and  letting  it 
out,  there  would  be  a  gush  of  air,  after  the  bulk  of  it 
bad  passed  ofi,  by  pressing  on  a  prominent  part 
above  the  umbilicus.  The  same  was  observed  when 
water  was  poured  into  the  stomach.  The  espeii- 
ment  was  repeated  a  number  of  times  at  each  sitting. 
At  this  period  the  patient  was  distressed.  The 
following  week  the  patient  was  feeling  well,  and  re- 
peated washings  of  the  stomach  failed  to  show  any 
stagnation  of  food;  the  above  mentioned  phenomenon 
cottid  not  be  elicited. 

With  the  history  of  gastric  ulcer  and  with  the 
Endings  mentioned  I  suspected  a  spastic  hour-glass 
stomach,  and  a  few  days  later,  when  the  stomach 
again  distressed  her,  I  had  two  radiographs  taken. 
One  picture  (Fig.  15)  was  taken  in  a  horizontal  posi- 
tion ten  minutes  after  a  bismuth  meal,  with  a  lavage 


tube  in  the  stomach.  The  rubber  tube  can  be 
readily  seen  hugging  the  lesser  curvature  or  the 
upper  part  of  the  canal  of  Retzius  until  it  seems  to 
stop  in  a  niche.  The  fundus  appears  balloon-like 
to  the  left,  as  it  is  usually  seen  when  radiographed 
in  the  horizontal  position. 

The  second  picture  (Fig.  16)  is  taken  in  the  erect 
position,  one  hour  after  a  bbmutfa  meal.  The  fundus 
is  setn  sagging  down  in  the  upper  left  corner,  and 
the  greater  curvature  is  pulled  sharply  up  toward 
the  lesser.  The  cardiac  part  is  connected  with 
the  pyloric  part  by  a  narrow  streak  of  bismuth.  The 
peculiar  shape  of  the  lesser  curvature  will  be  noted. 

I  thought  that  this  pecuUar  form  of  the 
lesser  curvature  might  possibly  be  due  to  eq 
exaggerated  contraction  of  the  oblique  hbers 
fonning  the  sulcus  salivaUs  or  canal  of  Retzius 
so  graphically  described  by  Gyllenskoeld 
(loc.  cit.).  This  canal  may  be  of  great  func- 
tional importance.  Cohenheim  {75),  experi- 
menting on  dogs  with  duodenal  fistuhe, 
found  that  if  the  dog  w^as  allowed  to  drink 
water  or  a  salt  solution  after  a  meal  while 
the  stomach  was  full,  the  water  would  appear 
in  quick  spurts  and  almost  clear  and  unmixed 
with  acid  at  the  pylorus;  it  had  passed  along 
the  canal  of  Retzius. 


Pebbles  causing  pylo 


Fig.  18. 
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Professor  Ernest,  in  discussing  this  paper 
of  Cohenheim's,  said  that  in  people  who  had 
swallowed  corrosive  fluids  in  smsdl  quantities 
he  had  invariably  found  the  destruction  along 
the  lesser  curvatiire  at  post-mortem.  What 
relation  the  fimction  of  this  canal  has  to  the 
pathology  of  the  stomach  remains  to  be  seen, 
but  we  know  that  the  largest  percentage  of 
cancer  and  ulcer  of  the  stomach  occur  along 
this  tract  —  the  pylorus,  the  lesser  curvature, 
and  the  cardia. 

Diagnosis.  Ulcer  or  cicatrix  on  the  lesser 
curvature  in  the  upper  half,  possibly  with 
perigastric  adhesions,  but  spastic  hour-glass 
contraction  alone  likely  on  the  basis  of 
cicatricial  contraction. 

In  order  to  verify  a  diagnosis  of  spastic 
hour-glass  stomach  it  would  be  necessary  to 
take  two  or  more  radiographs  at  different 
times. 

Operation  was  postponed  on  account  of 
haematuria. 

Hour-glass  stomachs  are  usually  divided 
into  the  congenital  and  acquired.  Rieder  (76) 
says  that  very  few  cases  of  congenital  hour- 
glass stomach  have  been  reported  in  German 
literature,  and  Cunningham  (loc.  cit.)  and 
Moynihan  (77)  both  deny  the  existence  of 
this  form. 

The  acquired  hour-glass  stomach  may  be 
caused  by  (i)  cicatrix  from  ulcer  or  corrosives, 
(2)  perigastric  adhesions,  (3)  tvunor,  (4)  spasm 
and  (5)  tight  lacing  is  given  as  a  cause  by  some. 

Budinger  (78)  reported  a  case  in  which  at 
operation  he  observed  a  spastic  contraction  of 
the  stomach  at  the  junction  of  the  vestibule 
with  the  body.  The  contracted  portion  was 
4  cm.  long  and  very  firm.  It  disappeared 
suddenly  and  reappeared.  There  were  also  a 
few  adhesions  and  a  small  cicatrix.  Schmitt 
(79)  has  observed  similar  spastic  contractions 
at  operation. 

Since  the  X-rays  came  into  use  in  the 
examination  of  the  stomach,  a  number  of 
cases  of  spastic  hour-glass  stomach,  mostly 
secondary  to  ulcer,  cicatrix,  or  cancer,  have 
been  reported  by  Rieder  (76),  Baron  and 
Barsony  (80),  Haudek  (81),  Jolasse  (82),  von 
Schmieden  (83),  Stierlin  (84),  de  Quervain 
(85),  Hartel  (86),  Perthes  (87),  Hertz  (88), 
and  Faulhaber  (89). 


The  importance  of  the  use  of  radiography  in 
the  diagnosis  of  diseases  of  the  stomach  has 
been  well  demonstrated  by  Clairmont  and 
Haudek  (90).  Of  200  cases  in  which  they  had 
used  the  X-rays  for  diagnosis,  more  than  one- 
third  were  operated  upon,  and  it  was  found 
that  no  serious  mistake  in  diagnosis  had  been 
made. 

Stiller  (91)  claims  that  the  radiograph  of 
the  stomadi  obtained  after  a  bismuth  meal  is 
artificial  and  not  a  true  expression  of  the  real 
form,  but  he  seems  to  be  die  only  one  of  that 
opinion. 

The  test  of  Holzknecht  and  Fujinami  (94), 
by  letting  the  patient  drink  a  certain  quantity 
of  water  and  take  a  pair  of  Kaestle's  capsules, 
after  which  the  length  of  time  this  remains  in 
the  stomach  is  ascertained  by  the  aid  of  the 
X-rays,  may  be  of  value  in  differentiating 
between  spastic  and  organic  obstruction. 

Case  6.  Pylorospasm  caused  by  foreign  bodies. 
Female,  aged  16;  a  native  of  Vienna,  where  she  lived 
until  the  age  of  14  years.  At  the  age  of  8  years  she 
swallowed  48  pebbles,  imitating  a  performer  that 
she  had  seen  in  the  circus.  The  following  day  she 
had  much  pain  in  the  stomach  but  she  did  not  vomit. 
She  was  taken  to  the  hospital  (AUgem.  Kranken- 
haus,  Vienna,  Med.  3),  where  she  stayed  for  two 
months.  She  said  that  operation  was  advised  but 
refused  by  her  people.  Since  then  she  has  had 
periodical  attacks  of  violent  pain,  vomiting,  and 
epigastric  distention.  She  said  that  her  stomach 
would  stand  out  like  a  football,  which  was  verified 
by  the  attending  physician.  The  vomitus  was 
bitter  and  of  yellow  color,  but  only  when  she  had 
taken  anything  into  the  stomach.  The  bowels  did 
not  move  during  attacks.  The  last  attack  was  un- 
usually long,  having  lasted  a  week. 

Examination,  A  bulging  was  seen  in  the  epigas- 
trium, which  was  very  tense  and  sensitive  to  touch 
and  proved  to  be  the  stomach.  X-ray  examination 
was  advised  but  refused.  She  had  had  four  attacks 
during  the  last  year. 

The  patient  was  taken  to  the  hospital,  and  pre- 
paratory to  the  operation  a  dose  of  castor  oil  was 
administered,  with  the  result  that  two  pebbles  were 
found  in  the  stools  (Figs.  17  and  18).  They  meas- 
ured 14x17x10  mm.  and  22x15x9  mm.  and  were 
quite  smooth.  Although  the  patient  was  feeling 
quite  well  a  laparotomy  was  decided  upon  for  the 
following  reasons:  Taking  it  for  granted  that  the 
patient's  history  was  correct,  it  seemed  to  me  that 
the  pebbles  were  rather  small  to  cause  so  much 
trouble,  because  incredibly  large  foreign  bodies  are 
known  to  have  passed  the  pylorus.  An  abnormal 
narrowness  of  the  pylorus  or  adhesions  were  there- 
fore thought  to  have  excited  the  pylorus  to  spasm. 

At  the  operation  a  careful  examination  of  the 
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stomach  and  bowels  failed  to  disclose  anything 
abnormal,  and  the  abdomen  was  closed.  The  pa- 
tient has  had  no  trouble  with  her  stomach  since  the 
operation  two  and  one-half  years  ago. 

One  may  be  reasonably  sure  that  the  com- 
paratively small  pebbles  had  caused  the 
severe  pylorospasms  that  the  patient  suffered 
from  for  eight  years. 

Disturbance  in  the  gastric  nervous  appara- 
tus is  responsible  for  the  spasms,  and  the  cause 
of  this  disturbance  may  either  be  an  organic 
lesion  of  the  stomach,  as  in  Case  5,  which  is 
the  most  frequent;  irritating  foreign  bodies, 
as  in  Case  6;  or  there  may  be  no  demonstrable 
lesion,  as  in  Cases  i  and  2,  the  so-called 
idiopathic  spasm.  The  pylorospasm  in  Case 
3  is  very  likely  idiopathic,  but  an  intra- 
thoracic irritation  of  the  vagus  cannot  posi- 
tively be  excluded. 

It  has  been  quite  commonly  assumed  that 
hypersecretion  or  hyperacidity  causes  pyloro- 
spasm, but  no  evidence  has  been  brought 
forth  to  verify  the  correctness  of  this. 

As  mentioned  above,  Katschowsky  found 
that  a  gastric  acidity  of  0.7  to  0.8  caused 
pylorospashi  in  dogs  upon  which  he  had  made 
double  intrathoracic  vagotomy.  By  treating 
them  with  soda  and  milk  diet  whenever  the 
acidity  was  above  0.4,  he  prevented  the 
pylorospasms. 

Fritsch  (99)  in  his  experiments  did  not 
treat  his  vagotomized  dogs  with  soda  to 
regulate  the  acidity,  and  all  the  animals  that 
lived  for  some  days  after  operation  had  greatly 
dilated  stomachs  at  the  time  of  death.  These 
experiments  would  seemingly  demonstrate 
that  high  acidity  causes  pylorospasm.  On 
the  other  hand  Friedenthal  (100),  in  a  dog, 
cut  off  both  vagus  nerves  above  the  diaphragm 
and  nervi  splanchnici  on  both  sides.  Six 
weeks  later  he  removed  the  spinal  cord  below 
the  fifth  thoracic  vertebra.  The  dog  had 
no  digestive  disturbances  and  remained  well 
up  to  two  weeks  after  the  last  operation,  when 
he  died  from  meningitis.  Hedblom  and 
Cannon  found  that  on  feeding  potato  acidified 
to  0.25  per  cent  with  hydrochloric  acid  to 
healthy  cats,  it  left  the  stomach  faster  than 
normal,  while  if  acidified  to  i  per  cent  it  left 
the  stomach  more  slowly  than  normal.  Al- 
though these  investigators,  by  the  aid  of  the 


X-rays,  demonstrated  retardation  in  the  exit 
of  food  from  the  stomach  in  the  presence  of 
high  acidity,  they  did  not  observe  pylorospasm. 
It  may  therefore  be  inferred  that  with  the 
nerves  of  the  stomach  in  a  normal  condition, 
high  acidity  per  se  does  not  cause  pylorospasm. 

Engel  (96),  in  a  case  of  pyloric  obstruction 
in  an  infant,  performed  jejunostomy,  there- 
by excluding  the  stomach  entirely.  In  spite 
of  this  vomiting  persisted  until  death  occurred 
three  weeks  after  operation.  Engel  repeated- 
ly demonstrated  gastrosuccorrhoea,  and  con- 
cluded that  either  the  latter  and  the  spasm 
started  simultaneously  or  that  the  spasm  was 
secondary.  It  seems  more  likely  that  the 
spasm  and  the  increased  acidity  are  both 
expressions  of  the  same  stimulation  of  the 
nerve. 

From  the  cases  in  the  table  and  other  cases 
in  this  paper  it  will  be  seen  that  spasm  may 
be  present  whether  the  acidity  is  high,  nor- 
mal, a  mere  trace,  or  totally  absent.  In  the 
majority  of  the  cases  in  the  table  the  acidity 
is' subnormal  or  absent,  and  in  a  case  of  spastic 
tumor  of  the  pylorus  recorded  by  Schiitz  (95) 
there  was  also  no  hydrochloric  acid  present. 

The  vagus  and  the  sympathetic  nerves  are 
antagonistic  to  each  other  in  their  regulation 
of  the  motor  and  secretory  functions  of  the 
stomach,  the  impulses  through  the  vagus  aug- 
menting these  functions,  while  the  sympa- 
thetic is  inhibitory  in  its  action. 

Disturbance  in  the  harmony  between  the 
two  antagonists  may  give  rise  to  pathologic 
conditions,  and  this  question  has  been  studied 
by  Eppinger  and  Hess  (loi).  By  subcu- 
taneous injections  of  pilocarpine  and  atropine 
which  influence  the  vagus  system,  and  adren- 
alin for  its  effect  upon  the  sympathetic,  they 
studied  the  symptoms  and  effect  of  the 
variation  in  the  tonus  of  the  two  nerve 
systems. 

Their  observations  led  them  to  believe  that 
every  person  who  reacted  strongly  to  pilo- 
carpine and  atropine  was  insensitive  to 
adrenalin,  and  vice  versa;  that  persons  who 
showed  strong  reaction  of  the  sympathicus 
after  adrenalin  injection  were  not  sensitive 
to  pilocarpine  and  atropine  and  that  changes 
in  the  two  nerve  systems  could  by  these 
means    be    sharply    differentiated.      They 
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pointed  out  that  there  are  cases  with  per- 
manently increased  tonus  of  the  vagus  nerve, 
and  they  observed  that  gastric  ulcer  is  a 
strikingly  frequent  occurrence  in  such  cases. 

Although  Petren  and  Thorling  (102)  and 
also  Bauer*  (103)  found  that  some  cases  would 
react  to  both  stimuli,  indicating  stigmata  in 
both  nerve  systems,  the  tests  and  this  field  of 
study  inaugurated  by  Eppinger  and  Hess 
promise  to  become  of  great  clinical  value. 
Von  Bergmann  (104)  says  that  cases  where 
only  one  of  the  nerve  systems  is  affected 
could  hardly  occur  —  they  overlap. 

lichtenbelt  (105),  in  his  experiments,  found 
that  local  spasms  of  the  muscularis  mucosa  of 
the  stomach  and  first  part  of  duodenum  may 
cause  the  formation  of  ulcer  by  constricting 
the  blood-vessels  that  pass  through  it  to  sup- 
ply the  mucosa;  the  part  thereby  made 
ischaemic  is  exposed  to  the  digestive  influence 
of  the  gastric  juice.  Rossle  (106),  on  the  basis 
of  the  study  of  a  large  post-mortem  material, 
has  attempted  to  show  that  the  gastric  and 
duodenal  round  ulcer  frequently  is  secondary 
to  disease  of  some  other  organ,  and  is  reflexly 
brought  about  through  the  medium  of  the 
nervous  system  in  the  way  explained  by 
Lichtenbelt.  Rossle  says  all  observers  agree 
that  stimulation  of  the  vagus  causes  hyper- 
tonia of  the  sphincter  pylori,  which  may  ex- 
tend into  a  continued  spasm.  Thus,  by  the 
same  stimulation  of  the  vagus  the  vicious  cir- 
cle is  complete,  i.e.,  the  local  spasm  of  the 
muscularis  mucosa  followed  by  ischsemia,  the 
spastic  occlusion  of  the  pylorus,  with  reten- 
tion and  subsequent  autoindigestion  of  the 
necrobiotic  mucous  membrane. 

According  to  the  above  mentioned  authors 
and  other  recent  writers  the  nervous  system 
plays  a  prominent  part  in  the  pathology  of 
the  stomach,  and  the  local  spastic  contraction 
is  primary  in  the  production  of  ulcer,  i.e.,  pri- 
mary as  far  as  the  stomach  is  concerned. 

In  a  comparatively  small  group  of  cases 
there  is  spasm  of  the  pyloric  end  of  the  stom- 
ach or  the  cardial  end  of  the  oesophagus 
without  any  demonstrable  lesion  or  apparent 
cause,  and  they  (Cases  i,  2,  and  most  likely 
Case  3)  are  of  special  interest  in  this  paper. 
These  cases  are  termed  "idiopathic,"  whereby 
is  meant  that  there  is  no  evident  lesion  to 


account  for  the  spasm  in  the  organ  where  the 
spasm  occurs;  but  well  may  it  be  secondary  to 
disturbance  in  another  organ,  in  the  sense  of 
Rossle. 

Constitutional  predisposition  is  an  impor- 
tant factor,  and  an  individual  with  increased 
tonus  of  the  vagus  or  whose  vagus  system  is 
hyperirritable  may  react  strongly  to  a  slight 
stimulus. 

The  visceral  nerve  systems  are  in  intimate 
relation  with  the  internal  secreting  glands. 
The  products  of  the  latter  may  stimiUate  or 
inhibit  the  vagus  or  the  sympathetic  nerves, 
and  the  glands,  according  to  Eppinger, 
Falta  and  Riidinger  (107),  probably  only  in 
this  way  exercise  their  influence  upon  the  or- 
gans. 

Pathologic  changes  in  the  internal  secreting 
glands  may  therefore  be  an  etiologic  factor  in 
the  spasms  under  consideration  in  this  paper. 
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DEPARTMENT  OF  TECHNIQUE 

A   SIMPLE    APPARATUS    FOR   TRANSFUSION    BY   THE   ASPIRATION- 
INJECTION    METHOD 


IN  rather  recent   times,   transfusion  by  the 
method  of  aspiration  and  injection  has  been 
revived  and  quite  frequently  applied.    In 
its   favor  are   simplicity,   sureness,   and   exact 
estimation  of  the  amounts  of  blood  transmitted. 


Different  devices  for  the  mode  of  transfusion 
have  been  advocated,  but  all  are  modifications 
of  apparatuses  used  years  ago  (Howe,  Colin, 
and  others).  Among  others,  the  writer  has 
found  that  a  glass  syringe  with  needle,  or  its 


n.)  and  tips  for  insertion  into  vessels  of 


B.«P'"" 


Fig.  I.   Apparatus  filled  with  salt  solution  and  tips  fixed  in  vessels  by  ligature; 

Salt  solution  expressed  and  serrefine  clamp  applied  to  recipient's  vessel.     Aspirs 
tion  from  donor's  vessel  until  bulb  is  filled  with  blood. 
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Fig.  4.  Experiinent  bleeding  aod  transfiisioD.  Method,  aspiration-injection,  nith  accompanying  depicted  apparattis. 
Dogs  tised  for  eipeiiment.  Tracing  of  recipient.  First  haU  of  record  shows  effect  of  bleeding  104.3  gms.  (weight  of 
recipient  6041  gms.).  Second  half  of  record  shows  effect  of  transfusion,  the  blood  pressure  returning  to  nonnal  in  a 
series  of  elevations,  each  of  which  corresponds  to  an  injection  of  blood. 

end  drawn  out  to  suitable  size,  is  practicable,  has  proved  successful  in  the  writer's  experimental 

Anti-coagulants  are  not  essentiai,  and  probably  work.    The  procedure  is  simple  and  rapid  in 

are  better  avoided.    The  indirect  method  has  execution    and    positive    as    to    results.    The 

opponents,  but  frequent  favorable  clinical  re-  amount    of    blood    transfused    can    be    closely 

ports  are  to  be  duly  considered.    The  accompany-  estimated  as  may  be  seen  by  the  accompanying 

ing  delected  modification  of  Aveling's  method  illustrations  (Figs,  i,  2,  3,  and  4). 
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TECHNIQUE   OF   CLOSING   THE   ABDOMINAL   INCISION 

By  HOWARD  F.  KANE,  A.  B.,  M.  D.,  Washington,  D.  C. 

House  Sargeon.  C<dambia  HospiUl  for  Women 


AN  article  by  Dr.  J.  Wesley  Bov6e,^  entitled 
"The  Preferable  Technique  of  Closing 
the  Incision  in  Abdominal  Section  and 
Herniotomy,"  appeared  in  1901.  Since  that 
time  he  has  abandoned  for  his  work  all  suture 
material  except  iodine  catgut,  prepared  as  de- 
scribed by  him,^  and  kangaroo  tendon.  He  has 
almost  entirely  abandoned  the  abdominal  ban- 
dages after  operations,  perhaps  not  using  one 
bandage  in  a  thousand  cases,  and  very  rarely 
employs  interrupted  sutures. 

Of  course,  since  adopting  iodine  sterilization  for 
the  operative  field,  corrosive  sublimate  gauze  is 
not  used,  plain  sterile  gauze  being  used  in  contact 
with  the  wound.  He  has  for  fully  ten  years  used 
a  true  purse-string  suture  for  closing  the  peritone- 
um to  lessen  the  danger  of  intraperitoneal  ad- 
hesions still  more  than  did  the  whip  stitch  pre- 
viously described  by  him.  When  through-and- 
through  sutures  were  used  for  closiu^e  such  peri- 
toneal eversion  was  studiously  avoided,  as  it  was 
regarded  as  endangering  hernia.  With  the  tier 
suture  it  does  not  create  such  fear. 

A  few  weeks  ago  Dr.  Bov&  learned  this 
plan  devised  by  him  was  not  new,  as  it  had  been 
described  and  Ulustrated  twenty-six  years  before' 
by  R.  Stansbury  Sutton,  of  Pittsburgh.  Per- 
haps it  is  unnecessary  to  add  that  he  employs 
overlapping  of  fascia  in  ventral  hernia  and  dias- 
tasis recti  abdominis.  His  plan  of  closing  the 
simple,  subumbilical  median  incision  is  with 
five  layers  of  suture,  one  of  which,  the  main  or 
rectal  sheath,  is  of  kangaroo  tendon  of  medium 
size  and  the  others  of  No.  2  iodized  catgut.  The 
incision  is  usually  made  nearly  or  quite  one- 
fourth  of  an  inch  to  the  right  of  the  median  line 
and  after  exposing  to  view  the  right  rectus  muscle 
that  structure  is  separated  from  the  linea  alba 
by  blunt  dissection  and  the  transversalis  fascia 
divided  in  turn  about  one-fourth  inch  from  the 
linea  alba.  The  peritoneum  and  subperitoneal 
fat  and  fascia  are  carefully  lifted  and  divided  to 
correspond  to  the  preceding  dissection.  Almost 
never  are  haemostatic  forceps  applied  to  the 
wound,  bleeding  yielding  to  compression  with 
hot,  wet  gauze. 

In  closing  the  incision  when  it  is  less  than  six 

^Am.  J.  Obst.,  N.  Y.,  loot,  zliii.  aSg. 

•Am.  J.  Obst.,  N.  Y.,  X907,  Ivi,  366. 

s  A  new  method  of  closing  the  peritoneal  sac  after  Tait's  operation. 
Gynec.,  Tr..  1887,  xii.  57. 


inches  in  length,  the  plan  we  now  recognize  as  the 
Sutton  method  is  used.  Fig.  i  shows  the  plan 
of  closing  the  peritoneum.  The  peritoneal  mar- 
gin on  either  side  at  the  middle  of  the  wound  is 
lightly  grasped  by  a  small  haemostatic  forceps 
which  stabilizes  it  while  the  sutiure  is  placed.  A 
No.  2  iodized  catgut  in  a  curved  needle  is  first 
passed  from  without  inward  through  the  peri- 
toneum about  one-fourth  of  an  inch  back  of  the 
forceps  grasping  the  edge  opposite  the  operator. 

It  is  made  to  re-enter  the  peritoneum  about  one- 
fourth  inch  toward  the  umbilicus.  This  plan  of 
weaving  in  and  out  through  the  peritoneum 
about  one-fourth  of  an  inch  from  the  margin  is 
continued  around  to  the  starting  point.  An 
assistant  now  carefully  draws  taut  and  ties  this 
suture  while  the  operator  prevents  protrusion  of 
viscera. 

The  transversalis  fascia  is  closed  with  the  same 
suture  (Fig.  2)  which  has  not  been  severed,  and 
may  be  placed  in  the  ordinary  spiral  form.  The 
peritoneum  being  more  firmly  attached  in  the 
umbilical  region  than  near  the  lower  end  of  the 
incision,  it  is  carried  by  the  purse-string  suture 
to  the  upper  end  of  the  wound  and  therefore  the 
transversalis  fascia  is  sutured  from  that  end  to- 
ward the  pubes.  The  suture  in  that  structure 
is  finally  tied  by  the  well-known  crochet  stitch, 
two  stitches  being  taken  and  the  end  pulled 
through  the  loop  and  cut  off  an  inch  from  it. 
The  fascia  forming  the  external  sheath  of  the 
rectus  muscle  is  now  closed  with  kangaroo  tendon 
of  the  medium  size,  using  the  lock  stitch  of  the 
sewing  machine  for  the  purpose.  This  is  prac- 
tically the  shoemaker's  stitch  as  employed  by 
Marcy  (Fig.  3).  It  may  be  placed  more  rap- 
idly than  the  shoemaker's  stitch  as  it  obviates 
the  necessity  of  imthreading  and  threading  the 
needle  at  every  stitch.  One  end  of  the  suture 
is  fastened  into  the  eye  of  a  needle  fashioned 
after  the  Peaslee  perineal  type  and  the  other  end 
is  picked  up  by  an  assistant.  Beginning  at  one 
end  of  the  incision,  the  needle  is  pushed  through 
the  fascia  on  both  sides  until  the  threaded  eye  is 
well  exposed.  The  assistant  now  passes  the  end 
he  holds  through  the  space  between  the  needle 
and  the  suture  as  they  lie  closely  paralleled  and 
again  grasps  the  free  end.  The  needle  is  now 
withdrawn  and  the  stitch  is  locked. 

This  process  is  continued  at  intervals  of  one- 
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fourth  to  one-half  an  inch  until  the  other  end 
of  the  wound  is  reached  and  the  two  ends  of  the 
suture  tied  in  a  square  knot 

The  subcuticular  fat  is  now  closed  by  a  spiral 
suture  of  No.  2  iodized  catgut  {Fig.  4).  The 
ordinary  curved  needle  with  cutting  lateral  edges 
is  passed  through  the  fascia  in  the  extreme  upper 
end  of  the  wound  and  instead  of  tying  the  suture 
the  free  end  of  it  is  simply  held  by  a  forceps.  A 
spiral  suture  now  doses  the  fat,  care  being  ex- 
ercised that  the  needle  lightly  picks  up  the  fasda 


each  time  it  crosses  the  median  line  at  the  depth 
of  the  wound.  Without  securing  or  severing  the 
suture  when  it  is  finished,  the  same  suture  mate- 
rial and  needle  are  used  to  close  the  skin  by  a 
subcuticular  suture  (Fig.  4)  which,  when  placed, 
stops  at  the  umbilitil  end  of  the  wound.  The 
two  suture  ends,  one  attached  to  the  fasda  and 
held  by  forceps,  and  the  other  still  in  the  needle, 
are  liberated  and  tied  together  and  the  knot  thus 
formed  readily  settles  to  some  point  between  the 
skin  and  fasda  and  is  therefore  buried.    The 
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Fig.  8. 

cut  ends  are  easily  pushed  under  the  skin  (Figs. 
S  and  6)  and  we  have  a  wound  closed  completely 
and  with  absorbable  suture  material  completely 
buried  (Fig.  6).  When  this  layer  of  fat  is  so 
thin  that  it  does  not  need  suturing,  a  difierent 
plan  is  adopted.  The  subcuticular  suture  is 
fastened  to  the  fascia  at  the  upper  end  of  the 
wound  and  then  inserted.  At  the  lower,  or  fin- 
ishing, end  it  is  tied  to  the  catgut  closing  the 
transversalis  fascia  or  to  the  kangaroo  tendon 
closing  the  fascia. 


No  effort  is  made  to  clean  the  skin  in  the  field  of 
operation,  but  a  few  layers  of  sterile  gauze,  two 
inches  wide  and  two  inches  longer  than  the  in- 
cision, are  carefully  placed  over  the  sutured  wound 
and  in  turn  covered  by  a  layer  of  oiled  paper 
(Fig.  7).  The  abdomen  is  now  covered  by  a 
well  fitting  pad  of  gauze,  six  to  ten  layers,  soaked 
in  flexible  collodion.  Over  this  a  layer  of  rubber 
sheeting  is  placed  (Fig.  8)  to  prevent  collodion 
adhesions  between  dressings  and  the  clothing 
of  the  patient  or  bedding.  An  hour  or  two  later, 
the  collodion  having  dried,  this  sheeting  is  re- 
moved and  the  dressing  is  removed  thirteen  days 
after  operation  —  one  day  before  the  patient  is 
out  of  bed.  Usually  no  subsequent  dressing  of 
any  kind  is  needed,  although  a  layer  of  muslin 
or  silk  between  the  scar  and  corset  is  advised  for 
a  few  months. 

When  the  wotmd  is  more  than  six  inches  in 
length  the  peritoneum  is  dosed  by  a  continuous, 
spiral  suturing,  the  cut  edges  being  turned  toward 
the  skin,  during  the  process,  sufficiently  to  pre- 
vent their  being  exposed  in  the  peritoneal  cavity. 

In  very  rare  instances  only  are  additional 
interrupted  sutures,  either  single  or  mattress, 
used.  In  all  other  respects  the  closure  is  the 
same  in  long  as  in  short  incisions.  In  umbilical 
or  other  ventral  herniie,  fascia  overlapping  oft- 
times  is  required. 


SCALPEL   SURGERY  OF  TUMORS  OF  THE  BLADDER 

By  G.  shearman  PETERKIN,  M.  D.,  F.  A.  C.  S.,  Seattle,  Washington 


FIFTY-THREE  per  cent  of  mortality  in 
total  extirpation  of  the  bladder  and  45 

per  cent  in  suprapubic  resection,  if  the 
mortality  following  recurrence  is  included,  are 
the  statistics  that  confront  the  profession  of 
medicine  in  operation  by  means  of  the  knife  on 
tumors  of  the  urinary  bladder.  This  being  true, 
a  vital  question  arises:  How  can  the  science  of 
surgery  reduce  this  appaUing  mortality? 

At  present  the  general  surgical  world  does  not 
recognize  that  surgically  the  bladder  is  often 
practically  located  in  the  peritoneal  cavity,  and 
this  fact,  combined  with  the  anatomical  structure 
and  physiological  functions  of  this  organ,  indicates 
rather  than  contra-indicates  radical  surgical 
methods. 

It  is  the  writer's  opinion  and  experience  that 
the  principles  of  surgery  of  to-day  as  apphed  to 


malignant  growths  in  other  parts  of  the  body — 
the  breast,  for  example — are  applicable  to  the 
bladder ;  and  the  answer  to  the  question  propound- 
ed is  to  be  found  in  the  maxim,  ever  to  be  borne 
in  mind,  "The  more  radical  the  operation  the 
greater  the  percentage  of  cures." 

The  term  radical  as  here  used  signifies  opening 
the  peritoneal  cavity  whenever  by  so  doing  it 
gives  freer  access  to  the  pathological  area,  and 
cutting  wide  of  the  tumor  to  the  extent  of  re- 
moving all  the  layers  of  the  bladder  wall,  in- 
cluding the  peritoneum,  at  least  one  inch  beyond 
the  area  involved. 

That  this  is  not  radical,  and  that  it  is  the  prem- 
ises upon  which  the  general  principles  of  surgical 
technique  must  be  constructed  that  will  govern 
operations  upon  tumors  of  the  bladder,  the  writer 
will  attempt  to  prove,  and  in  so  doing  will  out- 
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line  the  general  principles  of  surgical  technique 
which,  if  employed,  will  lessen  the  percentage 
of  operative  mortality  and  increase  the  per- 
centage of  cures  over  those  now  attained  through 
operative  treatment  of  bladder  tumors. 

The  term  non-radical  is  defined  as  suprapubic 
resection  when  opening  the  peritoneal  cavity  will 
give  better  access  to  the  field  of  operation — the 
cutting  out  of  some  layers  instead  of  wide  exci- 
sion of  all  layers  of  the  bladder  wall  surrounding 
the  tumor,  operating  through  an  operating  cysto- 
scope,  a  method  as  antiquated  as  Bottini's  opera- 
tion on  the  prostate. 


F'g-  3- . 

EVIDENCE    THAT    OPENING    OF    BLADDER    VIA 

PERITONEAL  CAVITY  IS   NOT   DANGEROUS 

(fl)  Laboratory  experimentations  upon  an- 
imals by  Barney,  Tuffier,  de  Quervain,  and 
others,  have  demonstrated  that  normal  urine  is 
not  very  irritating  to  the  peritoneum,  and  the 
chances  of  infection  are  small. 

(i)  Reported  clinical  cases  of  rupture  of  the 
bladder  with  recovery  after  urine  has  escaped 
into  peritoneal  cavity  (Alexander,  Zuckerkandl, 
Keyes,  and  others). 

(c)  The  transperitoneal  method  of  operations 
on  bladder  growths  as  suggested  by  Rydygier 
in  1888,  advocated  by  Harrington  in  1893,  and 
popularized  by  the  Mayos  in  1908,  which  method 
gives  g  per  cent  mortality  as  against  20  per  cent 
by  suprapubic  resection  (Watson), 

(d)  Demonstrations  by  Tennanl,  of  Colorado, 
that  transperitoneal  cystostomy  can  be  done  even 
in  presence  of  severe  cystitis  without  danger. 
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Fig.  5.  Papilloma  of  uriDaty  bladder.  Showing  in- 
filtration in  carcinomatous  degeneration:  B,  epitheUum 
stratified  columnar  in  type;  b,  small  round  cells,  Dumeroiu 
in  the  papills;  c,  epithelial  cells  invading  stroma  of  round 
cells;  d,  blood-vessels. 


(c)  An  experience  encountered  by  virtually 
every  surgeon  who  has  operated  extensively^ 
the  accidental  opening  of  the  urinary  bladder 
during  operations,  with  no  bad  results. 

Evidence  that  the  anatomical  structure  and 
physiological  functions  of  the  bladder  are  such 
that  freeexcisionof  its  wallsis  not  contra-indicated 
is  furnished  by  cases  reported  by  Harris  of 
Chicago,  Zuckerkandl,  RSvsing,  and  others; 
also  three  cases  by  Kolischer  and  Schmidt,  where 
more  than  two-Uiirds  of  the  bladder  wall  was 
removed,  the  healed  bladder  having  a  capacity  of 
ago  to  300  ccm.  within  eight  weeks. 

Unquestionably  such  evidence  demonstrates 
that  the  anatomical  locality,  structure,  and 
physiological  fimctions  of  the  bladder  do  not 
centra-indicate  radical  methods.  Yet  the  ques- 
tion remains  to  be  answered,  why  a  cutting  opera- 
tion should  virtuaLy  always  be  radical.  The 
answer  is  self-evident. 

I.  No  cystoscopist  can  tell  by  means  of 
cystoscopy  whether  a  tumor  is  benign  or  malig- 
nant. 

3.  No  pathologist  can  tell  whether  any  blad- 
der tumor  is  benign  or  malignant  unless  he  ex- 
amines the  whole  tumor;  to  permit  him  to  do 
this  wotild  necessitate  a  radical  operation. 

3.  Hugh  Cabot,  E,  Hurry  Fenwick,  Sir 
Hemy  Thompson,  Watson,  Kolischer,  Israel, 
Cathelin,  and  most  of  the  well-known  lurologtsts 
agree  that  clinically  about  one-half  of  all  bladder 
tumors  are  malignant. 


4.  The  same  urologists  believe  that  in  the 
most  frequent  of  all  so-called  benign  tumors,  the 
papilloma,  there  is  a  rectirrence  of  almost  40  per 
cent  after  operation  (Fenwick). 

To  reiterate,  these  facts  exist:  About  one-half 
of  the  bladder  tumors  are  malignant;  40  per  cent 
of  benign  tumors  recur  after  operation;  the  cystos- 
copist and  pathologist  have  no  means  of  making 
a  preoperative  diagnosis  as  to  malignancy  of 
tumors.  Therefore,  we  are  more  logical  and  less 
radical  in  considering  all  tumors  of  the  bladder 
tnalignant  imtil  our  present  methods  of  diagnosis 
are  improved. 

Moreover,  that  we  can  consider  them  malig- 
nant with  less  danger  to  the  patient  is  demon- 
strated: 

(i)  By  clinical  experiments  showing  that  tn 
operations  on  the  bladder,  even  if  only  a  small 
portion  of  the  bladder  wall  is  left,  this  remaining 
portion  has  the  power  of  development  to  the 
extent  of  almost  regaining  the  total  physiological 
bladder  capacity;  and  (2)  by  the  low  mortality 
of  the  transperitoneal  operation  as  against 
suprapubic  resection. 

With  such  a  collection  of  facts,  can  the  surgical 
world  give  any  logical  reasons  why  operations 
on  the  bladder  should  not  be  radical,  as  here 
defined? 

In  concluding  this  part  of  the  argument,  to 
show  the  value  of  radical  versus  the  non-radical 
operations  in  obtaining  a  cure,  let  me  again  quote' 
Watson,    who    in    February,    1913,    presented 
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fig.  6.    Ureter  openings  before  the  apparatus  is  applied. 

Fig.  7.  Ureter  openings  after  the  apparatus  is  a[^lied. 
Note  the  pouching  of  the  ureter,  especially  tlie  right  pnv 
jecting  so  that  it  has  the  appearance  of  an  erect  nipple; 
protruding  thus  causes  the  urine  to  drop  in  the  cup,  not  to 
sMp  along  the  skin. 

statistics  of  62  cases  of  real  radical  operations 
(total  extirpation)  with  33  deaths,  14  post-op- 
erative deaths,  and  16  recoveries  (and  in  all 
cases  of  death  only  two  were  attributed  to  re- 
currence), as  against  103  cases  of  suprapubic  rfe- 
section,  with  20  per  cent  deaths,  50  per  cent 
recurrence,  to  be  followed  by  62  per  cent 
mortality. 

Comparing  total  extirpation  with  suprapubic 
resection,  the  latter  presents  a  far  greater  per- 
centage of  recurrence,  since  if  we  review  the 
histories  of  the  non-radical  operations  we  find 
most  of  them  are  virtually  operations  of  election, 
not  of  necessity,  as  were  the  operations  of  total 
extirpation. 

Being  radical  alone  will  not  reduce  the  mor- 
tality, and  such  is  not  the  claim  of  the  writer  for 
an  instant.  The  essential  subsidiary  aids  of 
correct  surgical  technique  are  equally  as  im- 
portant. By  accepting  as  a  premise  upon  which 
to  worl^  the  radical  operation  as  here  defined, 
then  logically  reviewing  the  causes  of  operative 
deaths,  the  means  of  preventing  such  deaths  will 
become  evident  and  can  be  classified  so  as  to  be 
of  actual  working  value. 

To  demonstrate:  Exclusive  of  faulty  technique 
due  to  lack  of  asepsis,  to  lack  of  anatomical 
knowledge  and  to  inexperience,  the  causes  of 
death  after  operations  on  tumors  of  the  urinary 
bladder  are:  (i)  Shock;  (2)  ascending  renal  in- 
fection; (3)  uremia;  (4)  recurrence  and  metasta- 


The  first  cause  of  death,  shock,  is  preventable 
through  (i)  early  diagnosis;  (z)  shortening  the 
duration  of  operation;   (3)  preventing  haemor- 


Fig.  8.   In^de  of  aK>aratus.     Entire   apparatus  com- 
posed of  rubber. 
Fig.  9.  Exterior  of  apparatus. 

rhage;  and  (4)  proper  preoperative  preparation — 
the  selection  of  cases,  aniesthetist,  and  anaesthetic. 

1.  Early  diagnosis.  The  clinical  s^  that 
permits  of  early  diagnosis  is  hsematuria,  especially 
symptomless.  Though  this  hematuria  has  the 
clinical  characteristics  of  appearing  without 
cause,  being  unaffected  by  rest,  position,  or 
exercise,  nevertheless  cystoscopy  by  an  expert 
cystoscopist  is  imperative,  for  by  no  other  means 
can  the  source  of  the  hemorrhage  be  located  and 
the  size,  number,  position,  and  possible  char- 
acteristics of  the  tumor  be  ascertained. 

2.  Shortening  duration  of  operation.  This  is 
attained  (a)  by  formulating  a  definite  plan  of 
procedure  previous  to  operation,  through  cysto- 
scopically  locating  the  exact  position  of  ttunor 
or  timiors,  outlining  the  amount  of  bladder  wall 
to  be  removed,  etc.,  and  then  perfecting  a  tech- 
nique that  will  permit  of  readily  marking  out  the 
area  to  be  removed,  whether  the  bladder  is 
collapsed  or  not  (Fig.  i,  after  F.  R.  Hagner). 

{b)  By  increasing  the  size  and  clearness  of  the 
visual  field  by  a  long  abdominal  incision,  by 
opening  the  peritoneum,  by  position  of  the 
patient,  etc. 

(c)  By  keeping  field  of  operation  dry  when  blad- 
der is  opened  through  catheterization  of  both 
ureters  previous  to  operation,  administering 
ether,  or  preferably  chloroform,  and  placing  the 
patient  in  the  Trendelenburg  position,  as  under 
these  conditions  anuria  is  produced  and  practical- 
ly very  little  urine  enters  the  bladder  (Bov^). 

{d)  By  catheterizing  the  ureter  near  which  the 
tumor  is  located  previous  to  operation,  thereby 
clearly  defining  its  outhne  and  locality,  so  as  to 
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permit  removing  of  bladder  area  near  ureter 
without  injury  of  same  and  the  more  ready  trans- 
plantation of  this  cana!  if  necessary. 

(e)  By  permitting  escape  of  contents  of  bladder 
through  urethral  catheter  or  cystoscope  after 
marking  out  area  to  be  removed,  to  prevent 
metastasis,  wasted  time  in  sponging,  and  post- 
operative shock  through  possible  sepsis  from 
contents  of  the  bladder. 

3,  Preventing  ktEmorrhage,  This  is  done  by 
employing  technique  that  will  eliminate  the 
direct  handling  of  the  tumor,  as  follows:  Insert 
No.  2  catgut  suture  just  beyond  edge  of  healthy 
bladder  wall  to  be  excised,  then  under  tumor 
{the  finger  in  rectum  or  vagina  it  tumor  is  at 
base)  to  a  similar  point  in  bladder  wall  on  opposite 
side.  Now  incise  bladder  wall  (all  layers)  and 
grasp  same  with  forceps  as  illustrated  (Fig.  2); 
then,  an  assistant  using  these  sutures  and  the 
surgeon  the  forceps  as  tractor,  excise  tumor. 

4.  Proper  preoperative  preparation.  Time 
prohibits  the  consideration  of  these  factors  that 
would  aid  in  preventing  shock,  yet  the  author 
personally  recommends  the  use  of  spinal  anaes- 


thesia in  bladder  tumors  whenever  possible,  and 
would  refer  the  readers  interested  in  this  form  of 
anaesthesia  to  the  articles  in  the  bibliography  on 
this  subject. 

The  second  cause  of  death,  ascending  renal 
infection,  is  prevented  (i)  by  transplanting  the 
ureter  in  one  of  two  places — the  bladder  or  the 
lumbar  region,  for  in  both  instances,  should  infec- 
tion take  place,  it  can  be  cured  by  local  treatment, 
which  cannot  be  done  if  the  ureters  are  trans- 
planted in  any  parts  of  the  intestines  or  concealed 
part  of  the  body;  (2)  by  selecting  the  points  of 
exit  and  maintaining  direction  of  transplanted 
ureters  so  as  to  prevent  back  pressure  (note 
Case  3). 

The  consideration  of  the  third  cause  of  death, 
uraemia,  is  omitted  in  this  paper,  as  its  patholog- 
ical phenomena  are  within  the  province  of  the 
internist  and  cannot  be  prevented  by  surgical 
technique,  as  can  shock,  renal  infection,  and 
metastasis. 

The  fourth  cause  of  death,  recurrence  and 
metastasis,  are  prevented  (a)  by  early  diagnosis; 
(b)  by  radical  operation,  as  here  advocated;  (c) 
by  no  direct  handling  of  tumor  so  as  to  break  or 
destroy  its  continuity,  especially  a  papilloma;  (rf) 
by  walling  off  with  abdominal  pads  the  surround- 
ing abdominal  walls  and  tissues. 

As  a  practical  illustration  of  the  value  of  radical 
operations  on  tumors  of  the  bladder,  I  shall  re- 
port three  cases. 

Case  1.  PapEUoma.  Male  patient,  married,  aged  46. 
Operated  upon  December  7,  1909;  left  hospital  fully  re- 
covered, December  u;  no  evidence  of  recurrence;  died 
June  9,  1913,  three  and  a  half  years  later,  with  no  evidence 
oi  bladder  involvement,  but  from  chronic  moiphinism. 

Symptoms.  Profuse  biematuria  and  retention  due  to 
villi  blocking  the  mouth  of  bladder,  prostate  being  normal. 
Growth  was  located  one-half  inch  to  right  and  one-foiuth 
inch  posterior  lo  left  ureteric  orifice.  Photograph  of  gross 
specimen  (Fig.  3)  shows  tumor  to  be  of  characteristic 
villus  type.  Drawings  from  microscopic  sections  show: 
(FJR.  4)  By  the  complex  character  of  viUland  their  very  lib- 
eral blood  supply  that  the  tumor  is  benign;  (Fig.  5)  By  the 
infiltration  and  carcinomatous  degeneration  that  the  tumor 
is  malignant,  not  benign. 

Points  of  Interest 

r.  Only  a  small  microscopic  area  showed  the 
true  character  of  tumor,  that  it  was  a  commencing 
carcinoma,  confirming  the  statements  made  as  to 
the  cystoscopist's  and  pathologist's  ability  to 
diagnose  the  benign  or  malignant  character  of 
bladder  tumors. 

2.  All  layers  of  the  bladder  wall  were  excised, 
and  at  a  distance  of  three-fourths  of  an  inch  from 
the  tumor,  which  probably  accounts  for  its  non- 


3.   The  ureter  was  catheterized  to  facilitate 
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its  removal  and  lessen  the  duration  of  the  opera- 
tion. 

4.  The  tumor  being  situated  at  the  base  of 
the  bladder,  the  value  is  shown  of  two  fingers  of 
an  assistant  inserted  in  the  rectum  to  elevate  the 
tumor  so  as  to  bring  it  into  better  view  and  short- 
en the  operation.  A  proctoscope  is  sometimes 
more  efficient. 

5.  The  cut  edges  of  the  bladder  wall  were 
united  only  by  interrupted  catgut  sutures,  ten 
days  chromidzed.  A  suprapubic  drain  was 
inserted.  Experience  to-day  would,  in  order  to 
hasten  recovery,  cause  the  operator  to  close  the 
bladder,  catheterize  every  four  hours  if  neces- 
sary, and  not  drain  by  permanent  catheterization 
per  urethra. 

6.  Never,  if  possible  to  avoid  it,  incise  bladder, 
then  excise  tumor;  by  marking  out  the  area  to  be 
removed  previous  to  operation,  make  the  only 
incision  into  the  bladder  the  excised  area,  thereby 
materially  aiding  in  preserving  the  bladder 
function,  lessening  the  length  of  the  operation, 
and  hastening  recovery. 

7.  A  special  point  to  be  remembered,  because 
of  the  rapidity  and  frequency  with  which  papil- 
loma recurs,  is  that  cystoscopy  should  be  per- 
formed every  month  for  one  year,  every  three 
months  the  second  year,  and  every  six  months 
the  third,  in  order  to  anticipate  an  early  recur- 
rence. 

Case  2.  Male,  age  42,  referred  by  Dr.  W.  A.  Shannon. 
Sarcoma;  operated  on  May  17,  1910;  June  12th  patient 
left  hospital;  died  May  19, 191 1;  cause,  metastasis  present 
in  the  form  of  two  jaige  sarcomatous  masses  on  spine. 
Symptoms  previous  to  operation,  constant  hsematuria  and 
painful  urination  when  haemorrhage  was  severe. 

Points  of  Interest 

Over  one-half  of  the  bladder  wall  was  removed 
July  20, 1910;  63  days  from  the  date  of  operation 
the  bladder  capacity  was  310  ccm.;  no  recur- 
rence of  bladder  symptoms  at  time  of  death, 
showing  the  power  of  a  small  portion  of  bladder 
wall  to  regain  virtually  the  normal  physiological 
capacity  of  the  whole  bladder  when  a  large 
amount  of  bladder  wall  is  removed. 

As  the  tumor  was  situated  on  the  right  side 
of  the  bladder  and  involved  the  lateral  superior 
and  anterior  surfaces,  cutting  wide  of  the  tumor 
necessitated  excising  the  bladder  wall  along  the 
edge  of  the  prostate  for  a  distance  of  about  one 
indi.  Naturally  the  bladder  wall  could  not  be 
coapted  at  this  point,  so  a  triangular  opening  in 
the  bladder  remained,  the  base  of  the  triangle 
being  the  prostate  and  the  apex  the  united 
bladder  wall.  An  incision  through  the  abdominal 
wall  over  this  opening  was  then  made  to  the  right 


of  the  original  median  abdominal  incision,  which 
was  closed;  a  drainage  tube  was  inserted  in  the 
second  incision,  and  the  wound  treated  as  in 
suprapubic  prostatectomy. 

Case  3.  Male,  married,  age  41;  referred  by  Dr.  B.  H. 
Foreman  of  Tacoma.  Diagnosis,  carcinoma  of  bladder. 
Symptoms:  hematuria,  tenesmus,  and  pain  when  bladder 
was  overdistended  by  blood  dots. 

TrealmerU.  Oudin  current  from  December,  19 10,  to 
March,  191 1;  no  improvement.  March  19,  191 2,  chlo- 
roform anaesthesia;  suprapubic  incision;  diagnosis,  tmnor 
inoperable  except  by  tot^  extirpation.  March  25th,  the 
patient  consenting,  the  ureters  were  tran^lant^  into 
lumbar  region.    April  3d,  bladder  extirpated. 

Results.  Recovery;  weight  at  time  of  operation,  140 
pounds;  now  210  pounds;  general  health  excellent. 

PRACTICAL    POINTS    TAUGHT    THE    OPERATOR 

1.  The  advantages  of  operating  in  two  stages, 
ureterostomy  first.  The  shortest  period  of  time 
advisable  between  operations  is  two  weeks, 
though  the  resisting  power  of  the  patient  to 
operative  shock  will  govern  this  factor. 

2.  The  character  of  urinal  should  be  deter- 
mined before  operation,  measurements  for  same 
made,  and  point  of  exit  of  iu:eters  determined, 
so  that  no  muscular  movement  will  render  the 
ureteral  cups  inefficient. 

3 .  The  points  of  exit  selected  should  be  marked 
with  nitrate  of  silver  before  sterilizing  the  field 
of  operation. 

4.  Approximately  the  best  area  for  ureter 
openings  is  three  inches  from  spine  of  vertebrse 
and  one  inch  above  top  of  crest  of  ilium. 

5.  Urinal.  Measurement  of  ureteral  cups: 
outer  diameter,  4}^  inches,  inner,  2  inches;  cir- 
cumference: outer,  13  inches,  inner  6  inches. 
Theory  of  action:  Inflation  of  the  pneumatic 
tube  causes  a  vacuum,  which  holds  the  cups  so 
dose  to  the  skin  as  to  prevent  leakage  of  urine 
or  any  escape  of  odor  of  same,  yet  does  not  inter- 
fere with  motion,  as  is  demonstrated  by  the  pa- 
tient following  his  vocation  of  attendant  in  the 
acute  mania  ward  at  state  insane  asylimi. 

6.  Technique  of  transplanting  the  ureters: 
Iliolumbar  incision;  to  save  time,  strip  the 
peritoneum  to  the  pelvis  of  kidney,  using  the 
pelvis  as  a  guide  to  the  ureter;  free  the  ureter 
from  its  bed  as  low  down  as  possible.  Puncture 
the  muscles  in  a  slanting  direction,  after  the 
method  advocated  by  Watson.  Pull  the  ureter 
through,  then  with  a  finger  in  the  incision  as- 
certain the  direction  of  the  ureter;  see  that  there 
is  no  kink  or  sharp  curve  that  will  produce  back 
pressure.  Confirm  the  position  of  the  ureter 
by  a  flexible  ureteral  catheter.  The  iu:eters  in 
this  instance  were  stitched  to  the  skin,  but  the 
operator  would  not  advocate  this  method,  later 
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experience  causing  him  to  prefer  the  method 
advocated  by  Rovsing — that  of  allowing  the 
ureter  to  remain  free,  projecting  beyond  the 
external  wound,  the  atrophied  portion  to  be  cut 
off  after  the  ureter  has  become  fixed. 

7.  An  early  diagnosis  permitted  the  sexual 
function  to  be  preserved,  by  leaving  one  and  one- 
half  inch  of  bladder  wall  on  the  right  side.  The 
right  seminal  vessel  was  dissected  from  the  blad- 
der; the  prostate  was  left  and  covered  with 
healthy  bladder  wall;  the  sexual  functions  of  the 
patient  are  now  normal. 

8.  The  pelvis  was  well  packed  with  strips  of 
packing  gauze  to  the  extent  of  filling  the  space 
left  by  the  bladder,  so  as  to  prevent  intra-abdom- 
inal pressure  from  separating  the  edges  of  the 
excised  peritoneum;  moreover,  permitting  the 
area  to  granulate  up  the  obliterated  cavity 
caused  by  the  extirpation  of  the  bladder,  thus 
preventing  enteroptosis  and  its  sequelae. 

There  are  many  other  points,  some  theoretical 
and  others  of  practical  interest,  to  be  learned  from 
the  study  of  this  case,  but  their  value  becomes 
evident  only  when  presented  in  detail.  They 
are,  for  instance: 

1.  The  reason  for  selecting  the  opening  for  the 
ureters  at  points  three  inches  from  the  spine  and 
one  inch  above  the  crest. 

2.  The  method  of  keeping  the  urinal  clean, 
how  it  should  be  applied,  the  cost,  etc.,  as  viewed 
by  patient  and  physician. 

3.  The  explanation  of  the  psychological  fact 
that  the  patient  always  feels  the  sensation  of 
urination  when  he  empties  his  urinal.  Is  it  due 
to  the  fact  that  the  position  of  the  urinal  permits 
him  to  empty  same  by  simply  unbuttoning  his 
trousers  as  he  did  before  the  operation? 

4.  The  fact  that  one  kidney  (the  right) 
secretes  phosphates  continuously  so  as  to  incrust 
the  urinal;  the  left  does  not. 

5.  The  left  kidney  (infected)  was  cleared  by 
treating  the  pelvis  as  one  would  the  bladder  in 
cystitis — ^by  irrigation  with  boracic  acid  and 
instillation  of  argyrol. 

6.  The  report  on  the  functional  activity  of  the 
kidneys,  which  have  been  frequently  tested. 

7.  The  X-ray  plates  of  the  ureters,  pelvis  of 
kidney,  and  also  the  urethra. 
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THEIR   FORAMINA  TO  INDUCE  OPERATIVE   ANAESTHESIA 

IN  THEIR   CUTANEOUS  DISTRIBUTION 

By  p.  G.  SKILLERN,  Jk.,  M.  D.,  Phxladelphia 
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W'lTH  the  advent  of  nerve-blocking  ap- 
pear papers  that  deal  with  the  subject 
in  general,^  but  few  that  detail  the  ap- 
plied anatomical  technique.  I  recently  proposed^ 
infiltration  of  the  lingual  nerve,  both  for  tempo- 
rary anaesthesia  in  operations  in  the  anterior  two- 
thirds  of  the  tongue  and  for  permanent  relief  of 
chronic  pain,  as  in  inoperable  carcinoma.  Also  I 
proposed  infiltration  of  the  auriculotemporal 
nerve  for  operations  upon  the  pinna  and  external 
auditory  canal.*  The  following  cases  illustrate 
the  title  of  this  paper. 

BLOCKING  OF  INFRA-ORBITAL  NERVE 

Case  i.  C.  F.,  male,  white,  aged  53,  reported  in  the 
Surgical  Out-Patient  Department  of  the  University  Hos- 
pital, in  the  service  of  Dr.  B.  A.  Thomas,  August  15, 1913, 
presenting  upon  the  lower  half  of  the  right  side  of  the  nose, 
just  2dx>ve  the  ala,  an  indolent  epithelioma  (rodent  ulcer) 
of  two  3rears'  duration.  It  was  the  size  of  a  thumbnail, 
shallow,  and  covered  with  dried  blood  crusts,  removal  of 
which  provoked  no  bleeding.  It  was  decided  to  desiccate 
the  ulcer  with  the  high-frequency  spark,  and  the  problem  of 
anaesthesia  presented  itself.  On  account  of  the  denseness 
of  the  tissues  in  this  situation,  and  on  account  of  the 
lateral  cartilage  of  the  nose  forming  the  floor  of  the  ulcer, 
infiltration  was  not  feasible.  Being  in  the  territory  pre- 
sided over  by  the  nasal  branch  of  the  infra-orbital  nerve,  it 
occurred  to  the  writer  to  block  that  nerve  at  its  emergence 
from  the  infra-orbital  canal.  Accordingly,  2  ccm.  of  a 
2  per  cent  solution  of  novocaine  with  adrenalin  i  :30oo  was 
prqMured  and  drawn  into  a  syringe,  the  needle  of  which 
sought  the  mfra-orbital  foramen  i  cm.  below  the  lower 
margin  of  the  orbit  and  midway  between  the  canthi. 
The  foramen  was  found  without  difficulty,  paraesthesia 
obtained,  and  the  nerve  blocked.  The  external  nasal 
branch  of  the  ophthalmic  nerve  was  then  infiltrated  at  its 
emergence  between  the  nasal  bone  and  the  lateral  nasal 
cartih^^e.  A  thorough  desiccation  was  applied  without 
any  pain. 

Since  the  infra-orbital  nerve  supplies  the  upper 
teeth,  it  seems  possible  to  infiltrate  it  in  its  canal 
for  the  relief  of  toothache  and  for  the  painless 
extraction  of  teeth.  Accordingly,  I  injected  this 
nerve  with  methylene  blue  in  a  cadaver,  exposed 
the  canal  by  removing  the  orbital  contents,  and 
found  that  the  solution  had  stained  the  nerve  as 
far  back  as  the  sphenomaxillary  fossa.  I  have  had 
no  opportimity  of  trying  this  method  out  in 

1  Harris.    J.  Am.  M.  An.,  XQ13,  Izi,  1040. 
sSuig.,  Gynec.  &  Obst.,  1913,  xvii,  114. 
*  Boston  M.  &  S.  J.,  19x3*  Oct.  a. 


practice,  but  mention  it  in  the  hope  that  it  may 
prove  useful. 

BLOCKING  OF  THE  MENTAL  NERVE 
Case  2.  M.  S.,  male,  white,  aged  52,  insurluice  col- 
lector, was  brought  to  me  by  Dr.  C.  M.  Ewing  of  Phila- 
delphia, presenting  a  superficial  ulcer  1.8  cm.  in  diameter 
(the  size  of  a  dime)  in  the  center  of  the  lower  lip,  with  its 
anterior  border  at  the  mucocutaneous  junction.  Dura- 
tion, four  years.  Surface  of  ulcer  dry  and  it  did  not  bleed 
readily.  Extended  in  depth  to,  but  did  not  involve,  the 
orbicularis  oris.  Submental  lymph-nodes  not  palpable. 
Submaxillary  enlarged  on  both  sides  to  size  of  pea,  but  this 
was  readily  accounted  for  by  the  carious  and  tartared 
teeth,  with  their  marginal  gingivitis.  It  was  planned  to 
excise  a  piece  for  histological  examination  and,  since  the 
ulcer  was  so  superficial  and  indolent,  to  desiccate  the  re- 
mainder with  the  high-frequency  spark.  The  patient  was 
nervous  and  desirous  of  avoiding  pain,  and  requested  that 
no  needle  be  inserted  near  the  ulcer.  Accordingly,  it  was 
decided  to  block  the  mental  nerve,  and  as  the  ulcer  oc- 
cupied the  center  of  the  border  of  the  lip,  it  was  patent 
that  both  sides  must  be  anaesthetized. 

A  spot  on  the  skin  which  lay  before  the  mental  foramen 
was  iodinized  and  infiltrated  intradermicaUy  with  a  drop 
of  a  solution  of  2  per  cent  novocaine  with  adrenalin  i  '.3000. 
The  hypodermic  needle  was  withdrawn  and  a  minute  later 
reinserted  perpendicular  to  the  surface  of  the  mandible  to 
seek  the  mental  foramen.  The  position  of  this  foramen 
may  best  be  understood  by  stating  that  in  skiagrams  of 
the  mandible  it  can  readily  be  mistaken  for  a  focus  of 
disease  just  below  the  roots  of  the  second  premolar  tooth. 
More  specifically,  it  interrupts  the  external  oblicjue  ridge  at 
about  midway  between  the  alveolar  and  infenor  borders 
of  the  mandible.  Its  direction  is  downward,  forward,  and 
inward.  If  the  alveolus  has  been  absorbed,  due  allowance 
must  be  made,  for  now  the  foramen  lies  close  to  the  upper 
border  of  the  mandible  (basilar  part).  Its  diameter  is 
one  sixteenth  of  an  inch  (1.5  mm.).  A  finger  of  one  hand 
was  placed  in  the  buccal  cavitv  and  followed  the  second 

Premolar  until  halted  by  the  reflection  of  the  mucous  mem- 
rane.  This  was  to  insure  against  the  needle  entering  the 
buccal  cavity  as  an  atrium  of  infection.  Entrance  of  the 
needle  into  the  foramen  was  signalized  by  its  sudden  drop 
and  by  paraesthesia  of  the  nerve.  One  ccm.  of  the  same 
solution  was  injected.  The  opposite  side  was  similarly 
treated.  Perfect  anaesthesia  in  the  distribution  of  both 
nerves  was  almost  immediately  obtained.  A  piece  of 
ulcer  was  excised  and  the  remainder  desiccated  with  a 
long,  deeply  penetrating  high-frequency  spark  without  any 
pain  whatsoever.  A  minute  branch  of  the  inferior  coro- 
nary artery  wais  cut,  but  the  oozing  was  readily  checked  by 
pressure  with  cotton  saturated  with  a  strong  solution  of 
permanganate  of  potash  mixed  with  adrenalin. 

So  perfect  was  the  anaesthesia  that  I  could 
readily  have  removed  the  ulcer  radically  and  per- 
formed cheiloplasty,  particularly  since  there  was 
no  patent  metastatic  carcinoma  of  the  submental 
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lymph-nodes  to  take  me  beyond  the  anaesthetized 
area.  For  the  removal  of  these  cervical  Ijrmph- 
nodes  it  is  feasible  to  block  the  second  cervical 
nerve  at  the  middle  of  the  posterior  border  of  the 
stemomastoid  muscle. 
The  dental  branches  to  the  incisor  and  canine 


teeth  may  be  blocked  through  the  mental  fora- 
men, and  since  both  nerves  supply  six  teeth, 
genuine  painless  dentistry  would  be  realized  for 
nearly  one-fifth  of  all  the  teeth,  and  at  least  for 
the  most  sensitive  ones.  Toothache  in  any  of  the 
six  may  be  readily  relieved. 


MANAGEMENT  OF  LABOR  IN   CASES   WITH   RELATIVELY 

CONTRACTED   PELVES 

By  NEVIL  M.  GARRETT,  M.  D.,  Franktort,  Kentucky 


A  SUSPICION  of  pelvic  deformity  is 
aroused  by  smallness  of  a  woman's 
stature,  by  a  waddling  gait,  and  by  mal- 
formation of  her  limbs  or  spine;  also,  in  the  case  of 
a  primipara,  by  a  pendulous  abdomen  and  by  the 
foetal  head  not  being  fixed  at  the  brim  at  the  com- 
mencement of  labor,  and  in  a  multipara,  by  a 
history  of  previous  tedious  and  instrumental 
labors." 

The  presence  of  one  or  more  of  the  above 
symptoms  should  not  betaken  as  positive  evidence 
that  the  pelvis  is  contracted,  but  when  seen 
before  the  onset  of  labor,  they  do  call  for  an 
investigation  of  the  case,  that  an  idea  of  the  size 
of  the  pelvis  may  be  formed. 

I  believe  it  to  be  good  practice  to  make  a 
digital  examination  of  all  obstetrical  patients, 
at  least  a  month  before  the  expected  confinement, 
even  though  the  patient  be  a  multipara  who  has 
borne  several  children  without  particular 
trouble.  Such  a  patient  may  now  have  an  abnor- 
mal growth  in  her  pelvis,  which  will  render 
delivery  at  term  difficult  or  impossible.  Such 
a  growth  may  have  been  present  at  the  time  of 
the  last  delivery,  and  have  been  of  such  small 
size  as  to  have  caused  no  particular  trouble, 
but  since  that  time  may  have  attained  such 
size  that  we  will  be  compelled  to  reckon 
with  it. 

In  all  primipara,  and  those  multipara  whose 
last  labors  have  been  particularly  difficult,  we 
should  form  an  idea  as  to  the  size  of  the  pelvis 
by  the  use  of  the  pelvimeter. 

The  diameters  of  the  most  practical  impor- 
tance are  the  internal  conjugate,  external  conju- 
gate, interspinal,  intercristal,  transverse  of  out- 
let, and  anteroposterior  of  outlet.  A  marked 
diminution  in  the  interspinal  and  intercristal 
diameters  leads  to  the  suspicion  of  a  transversely 


contracted  pelvis.  If  the  intercristal  diameter 
is  no  greater  than  the  interspinal,  or  if  it  is  less, 
the  pelvis  is  probably  rachitic.  A  notable  dim- 
inution in  the  external  conjugate  shows  that  we 
have  to  deal  with  a  flattened  pelvis.  If  the 
three  principal  external  measurements  are  unusu- 
ally ^ort,  but  are  in  the  normal  proportion  to 
each  other,  they  indicate  a  generally  contracted 
pelvis,  which  is  the  most  common  variety  in  the 
United  States. 

Inasmuch  as  the  size  of  the  pelvis  constitutes 
only  one  factor  in  labor,  a  woman  may  give 
birth  to  one  or  more  children  at  term  without 
difficulty,  and  with  another  be  the  subject  of  a 
contracted  pelvis,  owing  to  the  size  of  the  child's 
head.  We  can  form  some  idea  as  to  the  capacity 
of  the  pelvis  but  we  have  no  accurate  way  of 
determining  the  size  of  the  foetal  head. 

The  normal  internal  conjugate  diameter,  or 
conjugata  vera,  is  four  and  Uiree-eighths  indies, 
and  is  the  shortest  distance  between  the  anterior 
surface  of  the  sacral  promontory  and  the  poste- 
rior surface  of  the  symphysis.  It  is  the  available 
anteroposterior  space  at  the  inlet  for  the  passage 
of  the  foetus. 

Unfortunately,  we  have  no  satisfactory  method 
of  measuring  this  diameter  and  usually  rely  on 
the  measurements  of  the  external  conjugate  or 
the  diagonal  conjugate,  which  is  taken  by  meas- 
uring the  distance  from  the  sacral  promontory 
to  the  lower  margin  of  the  symphysis  and  sub- 
tracting from  five-eighths  to  three-fourths  inches, 
according  to  the  height  and  inclination  of  the 
symphysis.  Any  material  shortening  of  the  true 
conjugate  constitutes  a  pelvic  contraction. 

In  studying  the  treatment  of  this  condition 
it  is  well  to  divide  the  contraction  into  the  follow- 
ing degrees:  That  of  major  contraction,  where 
the  conjugata  vera  is  below  three  inches;  medium 


GARRETT:    LABOR  IN  CASES  WITH  RELATIVELY  CONTRACTED  PELVES    389 


contraction,  where  it  is  from  three  to  three  and 
three-fourths  inches,  and  minor  contraction, 
where  it  is  from  three  and  three-fourths  inches 
to  normal. 

Statistics  show  that  about  75  per  cent  of 
women  with  contracted  pelves,  where  the  con- 
traction is  not  absolute,  will  have  spontaneous 
deliveries,  or  at  least  be  delivered  without  major 
surgical  procedures.  "Naturally,  up  to  a  certain 
point,  spontaneous  delivery  gives  the  best  results 
for  mother  and  child.  From  that  point,  how- 
ever, the  prognosb  becomes  less  favorable." 
Cases  have  been  recorded  of  spontaneous  birth 
through  pelves  whose  internal  conjugate  diam- 
eters ranged  as  low  as  two  and  three-fourths  or 
three  inches,  but  such  cases  are  rare.  In  flat 
pelves  of  three  and  one-half  inches,  and  generally 
contracted  ones  of  three  and  three-fourths  inches, 
there  is  great  probability  of  spontaneous  delivery, 
but  bdow  these  figures  the  chances  become  less 
as  the  size  of  the  conjugate  decreases. 

In  the  major  and  minor  degrees  of  contraction 
there  is  not  so  much  room  for  discussion  as  to 
treatment,  as  the  latter,  if  given  sufficient  time, 
will  nearly  all  deliver  themselves,  some  possibly 
requiring  version  or  the  use  of  forceps.  Major 
cases  at  term,  with  viable  children,  practically 
idl  require  caesarean  section.  The  cases  allowing 
the  greatest  difference  of  opinion  as  to  treatment 
are  Sie  moderately  contracted  ones,  ranging  from 
three  to  three  and  three-fourths  inches. 

The  treatment  of  such  cases  varies  with  dif- 
ferent individuds.  The  doctor  who  has  had 
several  cases,  all  of  which  have  had  spontaneous 
normal  deliveries,  naturally  does  not  look  upon 
a  relatively  contracted  pelvis  with  the  same 
degree  of  concern  as  does  one  who  has  lost  a 
patient  from  rupture  of  the  uterus  in  the  same 
condition. 

The  principal  methods  of  treatment  are: 

1.  Premature  labor  at  about  the  thirty-sixth 
week. 

2.  Test  of  labor  at  term,  followed,  if  neces- 
sary, by  forceps  or  version,  and  in  the  event  of 
failure  to  deliver  by  forceps,  this  is  followed  by 
pubiotomy  or  caesarean  section. 

In  the  event  that  version  is  unsuccessful, 
craniotomy  will  most  likely  be  indicated,  as  the 
child  usually  dies  unless  delivery  is  rapidly  com- 
pleted when  this  method  is  employed. 

3.  Csesarean  section. 

The  author  has  sent  the  following  questions 
to  a  number  of  obstetricians  and  surgeons: 

Number  of  cases  observed? 

Where  you  have  charge  of  the  case  primarily, 
what  method  of  treatment  do  you  prefer? 


Do  you  consider  the  high  forceps  operation 
justifiable? 

In  cases  that  have  been  allowed  to  go  to  term 
and  cannot  be  otherwise  delivered,  do  you  prefer 
caesarean  section  or  pubiotomy? 

Which  operation  has  the  greater  mortality? 

What  has  been  your  experience  as  regards 
imion  of  the  bone  after  pubiotomy? 

Fifteen  of  those  addressed  replied,  but  seven 
failed  to  supply  suitable  statistics.  However,  the 
remaining  eight  reported  enough  cases,  including 
the  small  number  observed  by  the  writer,  to 
make  a  series  of  2,935  cases.  The  number  of 
cases  reported  in  most  instances  is  approximate, 
as  most  of  those  replying  were  unable  to  give 
the  exact  number.  I  feel  sure  that  many  cases 
of  absolute  contraction  were  also  included. 

In  reply  to  the  question,  "Where  you  have 
charge  of  the  case  primarily,  what  method  of 
treatment  do  you  prefer?"  three  prefer  test  of 
labor  at  or  just  before  term;  three  prefer  induc- 
tion of  labor  at  about  the  thirty-sixth  week, 
while  one  prefers  csesarean  section,  unless  sponta- 
neous labor  or  low  forceps  is  probable. 

Practically  all  agree  to  the  high  forceps  opera- 
tion, under  varying  conditions,  in  expert  hands. 
One  says  that  it  is  never  justifiable  in  first  labors 
and  one  prefers  version. 

In  reply  to  the  question,  "In  cases  that  have 
been  allowed  to  go  to  term  and  cannot  be  other- 
wise delivered,  do  you  prefer  caesarean  section 
or  pubiotomy?"  four,  representing  305  cases, 
prefer  caesarean  section,  while  four  others, 
representing  2,625  cases,  prefer  pubiotomy,  under 
certain  drciunstances. 

Repl3dng  to  question  5,  five  say  that  caesarean 
section  has  the  greater  mortality,  while  two  say 
that  pubiotomy  has. 

Replying  to  the  question,  "What  has  been 
your  experience  as  regards  union  of  the  bone 
after  pubiotomy?"  practically  all  of  those  who 
have  had  experience  with  the  operation,  are 
satisfied  with  this  phase  of  it.  One  who  opposes 
pubiotomy  says  that  union  is  occasionally  faulty. 
It  appears  that  bony  union  is  not  essential.  Li 
fact,  the  majority  have  fibrous  union,  which  may 
be  an  advantage  in  the  event  that  the  patient 
again  becomes  pregnant. 

Just  here  I  think  it  well  to  quote  exactly  the 
answers  of  some  of  those  reporting  the  largest 
number  of  cases. 

J.  Whitridge  Williams,  who  reports  upwards 
of  2,000  cases,  says: 

"As  over  75  per  cent  of  all  cases  end  sponta- 
neously, my  conduct  in  the  relatively  contracted 
pelvis  is  extremely  conservative.    U  the  conju- 
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gata  vera  is  above  7.5  cm.,  I  wait  for  a  sponta- 
neous outcome  in  primiparous  women,  imless  the 
child  is  imduly  large;  while  in  multiparas,  I  inter- 
fere primarily  only  when  the  history  of  past 
pregnancies  indicates  the  probability  of  serious 
dystocia,  or  when  the  head  is  so  large  as  to  make 
it  improbable  that  engagement  would  occur. 

"If  spontaneous  labor  does  not  occur  after 
a  reasonable  test  of  the  second  stage,  I  believe 
that  in  such  cases  pubiotomy  should  be  done, 
provided  the  mother  and  child  are  both  in  good 
condition  at  the  time  the  operation  is  considered. 
Under  these  circumstances,  I  and  my  assistants 
have  done  between  50  and  60  consecutive  pubiot- 
omies  without  a  death.  My  reason  for  preferring 
pubiotomy  late  in  labor  to  cesarean  section,  in 
the  tjrpe  of  cases  under  consideration,  is  that  the 
former  has  a  mortality  of  only  i  or  2  per  cent, 
whereas  the  latter  has  one  of  from  8  to  10  per 
cent.  In  my  experience  ideal  results  are  obtained 
from  the  classical  caesarean  section  only  when 
performed  at  an  appointed  time  at  the  end  of 
pregnancy  or  in  the  very  first  hours  of  labor; 
its  mortality  appearing  to  increase  with  every 
hour  labor  continues. 

"In  the  great  majority  of  my  pubiotomies 
there  has  been  fibrous  instead  of  bony  union. 
This  I  regard  rather  as  an  advantage,  as  in  not 
a  few  cases  it  leads  to  permanent  enlargement  of 
the  pelvis  and  obviates  the  necessity  for  inter- 
ference in  future  pregnancies.  All  of  my  patients 
have  been  seen  since  operation  and  both  tliey  and 
I  are  pleased  with  its  ultimate  result. 

"Do  not  misunderstand  my  advocacy  of  pu- 
biotomy. I  regard  it  as  a  makeshift  operation 
to  be  undertaken  in  cases  in  which  we  have  over- 
estimated the  powers  of  Nature  or  under- 
estimated the  size  and  consistency  of  the  foetal 
head.  It  is  an  operation  to  be  undertaken  only 
after  a  test  of  labor.  If  we  feel  sure  in  advance 
that  interference  will  be  necessary,  caesarean 
section  done  early  is  the  proper  treatment." 

A.  J.  Rongy,  reporting  approximately  300 
cases,  in  answering  question  4,  says: 

"Depends  whether  or  not  the  case  is  supposed- 
ly infected.  This  is  determined,  as  far  as  possible, 
by  the  study  of  each  individual  case.  The  de- 
ciding factors  usually  are:  The  amount  and 
character  of  manipulation  the  patient  had,  the 
competency  of  the  physician  or  midwife,  length 
of  time  in  labor,  general  condition  of  patient, 
such  as  degree  of  exhaustion,  the  character  of 
pulse  and  temperature. 

"If  the  condition  of  the  mother  is  such  that 
abdominal  section,  and  with  it,  the  entrance 
into  the  peritoneal  cavity,  is  considered  an  ad- 


ditional danger  to  the  mother,  caesarean  section 
is  eliminated  and  pubiotomy  then  becomes  the 
operation  of  choice." 

J.  Clifton  Edgar,  reporting  "several  himdred 
cases  in  twenty-five  years,"  prefers  "pubiotomy 
in  funnel  pelves  and  contracted  outlet,  and  in 
most  cases  with  engaged  head." 

Theodore  J.  Doederlein,  reporting  about  20  to 
30  cases,  says: 

"I  perform  pubiotomy  in  secondary  cases; 
i.e.,  cases  that  have  gone  through  the  hands  of 
midwives,  etc.  Caesarean  section  in  primary; 
that  is,  clean  cases." 

Carey  Culbertson,  reporting  about  275  cases, 
prefers  caesarean  section.  He  says  that  "pubiot- 
omy should  be  complementary  to  caesarean  sec- 
tion, and  not  an  operation  to  take  its  place.  The 
field  of  pubiotomy  is  strictly  limited." 

Treatment.  The  induction  of  premature  labor, 
at  or  after  the  thirty-sixth  week,  has  much  to 
commend  it  in  certain  cases;  namely,  where  the 
contraction  ranges  from  three  and  one  half  to 
three  and  seven-eighths  inches,  and  where  the 
circimistances  are  such  that  the  child  will  have 
proper  care  and  nursing.  The  induction  of  pre- 
mature labor  —  imdertaken  not  before  the  thirty- 
sixth  week,  imder  the  most  rigid  aseptic  tech- 
nique—  should  have  practically  no  maternal 
mortality,  and  while  most  auUiors  place  the 
foetal  mortality  high,  if  the  method  be  followed 
only  in  cases  with  a  true  conjugate  of  not  less 
than  three  and  one-half  inches,  and  done  from 
two  to  four  weeks  before  the  expected  termi- 
nation of  pregnancy,  the  foetal  and  maternal 
mortality,  considered  jointly,  should  compare 
favorably  with  the  other  methods  of  delivery. 

Podalic  version  has  been  employed  in  con- 
tracted pelves,  but  it  gives  a  high  foetal  mortality, 
and  if  good  maternal  results  are  to  be  obtained, 
the  procedure  has  to  be  undertaken  soon  after 
rupture  of  the  membranes,  before  we  have  given 
nature  sufficient  time  to  see  if  she  can  effect 
delivery  with  the  head  presenting;  therefore,  if 
version  be  generally  employed  in  this  condition, 
many  cases  would  be  subjected  to  it,  with  a  re- 
sulting high  foetal  mortality,  which,  if  left  to 
nature,  might  terminate  spontaneously. 

If  the  contraction  is  below  three  and  one-fourth 
inches  and  has  been  allowed  to  proceed  beyond 
the  point  where  premature  delivery  might  have 
been  most  indicated,  then  caesarean  section  is 
the  operation  of  choice,  if  seen  early  enough;  that 
is,  before  or  at  the  beginning  of  labor  and  before 
the  patient  becomes  exhausted  and  probably 
infected.  If  the  true  conjugate  is  three  and  one- 
fourth  inches  or  greater  and  the  head  can  be  made 
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to  enter  the  pelvis,  then  the  patient  should  be 
given  a  test  of  labor  at,  or  before,  term,  using 
extreme  care  to  prevent  infection  and  allowing 
reasonable  time  for  the  head  to  mold.  If,  after 
a  reasonable  test  of  the  second  stage,  the  head 
cannot  be  made  to  engage,  with  the  patient  in 
the  Walcher  position,  then  a  trial  may  be  made 
with  the  forceps,  but  great  care  should  be  exer- 
cised in  their  application  and  use,  and  if  no  prog- 
ress is  made  after  two  or  three  attempts  they 
should  be  left  in  position  and  a  pubiotomy  per- 
formed, after  which  delivery  may  be  completed 
with  the  forceps. 

Pubiotomy  should  never  be  selected  as  the 
operation  of  choice  where  it  is  apparent,  before 
labor,  that  major  surgical  interference  will  be 
indicated,  but  in  those  cases  that  have  been  al- 
lowed to  have  a  test  of  labor  and  cannot  be 
delivered  bv  the  reasonable  use  of  forceps,  it  is 
indicated  if  the  mother  and  child  are  both  in 
good  condition.  It  is  especially  indicated  in 
those  cases  where  the  head  is  impacted  low  in  the 
pelvis  and  where  the  outlet  is  contracted. 

In  the  event  that  caesarean  section  is  imder- 
taken  upon  a  case  which  is  supposedly  infected 
at  the  time,  it  will  probably  be  better  to  remove 
the  uterus  at  the  same  time. 

Craniotomy  upon  the  living  child,  if  ever 
justifiable,  is  so  in  exceptional  circumstances 
only,  but  if  the  child  is  dead  and  the  contraction 
is  not  below  two  and  one-half  inches,  it  is  the 


method  of  choice,  provided  delivery  cannot  be 
easily  affected  by  version  or  forceps. 

The  tendency  at  present  is  to  regard  craniot- 
omy upon  the  living  child  as  never  justifiable. 
This  is  a  point  whidi  each  one  must  decide  for 
himself,  but  looking  at  it  from  a  purely  human 
point  of  view,  it  probably  is  justifiable  in  sections 
remote  from  trained  surgical  help,  where  both 
mother  and  child  will  probably  die  imless  some- 
thing is  done.  However,  such  instances  must 
be  rare  in  this  country. 

Some  authorities  beUeve  in  craniotomy,  where 
a  markedly  hydrocephalic  head  is  the  cause  of 
dystocia,  and  also  advocate  inserting  the  instru- 
ment to  the  base  of  the  brain,  in  order  to  be  sure 
that  the  child  may  be  dead  when  bom. 

In  such  cases  it  may  be  justifiable  to  make  a 
puncture  sufficient  to  allow  the  fluid  to  escape^ 
but  to  me  it  seems  absolutely  unjustifiable  to  go 
further,  imless  the  exigencies  of  the  delivery 
require  it.  It  is  not  our  province  to  rid  the 
family  of  an  imdesirable  member  at  this  stage 
any  more  than  it  would  be  after  its  advent  into 
the  world. 
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Regular  Meeting  held  December  19,  1913,  with  the  President,  Dr.  Frank  W.  Lynch, 

IN  THE  Chair 


Dr.  William  M.  Thompson  reported  three 
cases  as,  follows: 

Case  i.  Adenocarcinoma  of  the  uterus.  A  woman 
aged  39,  weighing  100  pounds,  with  a  history  of  two  mis- 
carriages  and  three  normal  labors.  Menstruation  had 
been  regular,  and  up  to  a  year  previously  had  lasted  only 
one  day.  Four  months  before  July  i,  when  she  was  first 
seen,  she  had  been  having  intermittent  hemorrhages 
lasting  about  five  weeks.  For  a  period  of  the  previous 
three  months  the  hemorrhage  had  been  almost  continuous. 
Physical  examination  showed  an  enteroptosis;  the  gyneco- 
'cal  examination  showed  a  pale,  relaxed  vagina  and 

Eic  floor;  the  cervix  was  negative  except  for  a  stellate 
ration;  the  uterus  was  the  size  of  a  six  weeks'  pregnancy 
at  this  and  on  three  subsequent  examinations.  The 
cervix  was  hard  and  small;  tubes  and  ovaries  were  negative; 
the  body  of  the  uterus  was  quite  solid,  and  there  could  be 
felt  in  one  comer  a  distinct  mass.  My  diagnosis  was 
between  some  retained  decidua,  although  pregnancy  was 
denied,  and  malignancy.  I  did  a  blunt  curettement  one 
day  and  a  hysterectomy  the  next.  The  cervix  was  normal 
excq>t  for  a  bleeding  vessel  opening  into  the  internal  os, 
but  up  in  the  fundus  was  quite  a  mass,  which  presented  a 
typical  picture  of  adenocarcinoma  of  the  fundus.  The 
pathologist's  report  showed  in  the  body  of  the  uterus  a 
{ungating,  bleeding,  friable  mass  attached  to  the  endome- 
trium by  a  broad  base.  Sections  through  this  mass 
showed  no  shaip  line  of  demarcation  between  it  and  the 
tissue  forming  the  muscular  walls  of  the  uterus. 

Case  2.  A  case  of  carcinoma  of  the  intestine  with 
chronic  obstruction  in  a  young  girl  aged  23,  with  no 
significant  past  or  family  history.  Two  weeks  previous 
to  being  seen  she  had  severe,  sharp,  intermittent  pain  in 
the  stomach,  with  diarrhoea.  Her  physician  had  made  a 
diagnosis  of  retroversion  and  put  in  a  tampon.  The  pain 
continued,  and  the  following  day  the  menstruation  came 
on;  the  pains  were  described  as  lancinating,  extending 
dear  up  through  the  abdomen.  She  had  had  diarrhoea 
for  a  month,  and  at  no  time  had  a  formed  stool.  Ex- 
amination showed  a  tumor  in  the  right  iliac  fossa  extending 
up  to  the  splenic  flexure  and  across  the  abdomen  above  the 
umbilicus.  This  was  a  fcetal  impaction.  The  uterus 
presented  about  an  inch  above  the  S3rmphysis  and  was 
displaced  forward.  ,  There  was  a  bulging  of  Douglas' 
pouch.  A  median  incision  was  made  and  a  tumor  ex- 
tending throughout  the  whole  length  of  the  pelvic  sigmoid 
was  found.  The  tumor  lay  behind  the  uterus.  There 
were  no  adhesions,  but  some  metastases  in  the  peritoneum. 
The  mesentery  was  so  long  that  it  was  easily  possible  to 
raise  the  tumor  through  the  abdominal  wall.  The  method 
used  was  to  excise  the  tumor  three  inches  above  the  mass 
and  about  three  inches  below  and  amputate  the  meso- 
sigmoid.  Into  the  upper  end  of  the  bowel  a  rubber  tube 
ly^  inches  in  diameter  was  passed  and  fastened  with  a 


purse-string  suture,  one  stitch  going  through  the  tube. 
The  other  end  of  the  tube  was  passed  through  the  distal 
end  of  the  bowel  and  out  through  the  sphincter,  and  thus 
the  upper  end  was  invaginated  into  the  lower  and  united 
by  interrupted  sutures.  The  sphincter  was  dilated. 
About  six  inches  above  the  resection  a  lumbar  colostomy 
was  performed  by  the  two-step  method.  On  the  second 
day  the  colostomy  was  opened  with  the  cautery,  a  large 
catheter  was  passed  into  the  transverse  colon  and  warm 
olive  oil  injected,  for  four  days.  At  the  end  of  four  days 
the  woman  had  an  enormous  bowel  movement,  weighing 
about  five  pounds.    The  colostomy  gradually  dosed. 

The  pathological  report  was  as  follows:  Chronic 
obstruction;  carcinoma  of  the  sigmoid  flexure;  ulceration, 
the  edges  of  the  ulcer  being  composed  of  connective  tissue, 
with  which  are  found  very  small  masses  of  epithelial 
cells.  The  masses  extend  in  the  submucosa  far  underneath 
the  normal  mucosa,  and  in  many  places  the  degeneration 
left  large  masses  of  mucus  with  a  few  pale  nudd  here  and 
there.    Carcinoma  of  the  sigmoid. 

Case  3.  A  large,  vigorous  woman  weighing,  in  July, 
191 2,  190  pounds;  35  years  of  age;  a  widow  wiUi  no  diil- 
dren.  Menstrual  history  was  regular  until  two  months 
before  the  time  of  consultation,  during  which  she  had 
flowed  two  weeks  and  stopped,  had  begim  again,  and  was 
flowing  at  the  time  of  consultation.  She  had  four  sbters, 
all  of  whom  had  been  operated  on  for  pelvic  disease,  but 
none  with  infection.  They  had  either  fibroid  tumors  or 
ovarian  tumors  and  proddentia.  The  woman  complained 
of  prolapse  of  the  womb.  The  abdomen  was  large;  there 
was  fluid  in  the  flanks,  and  a  large  tumor  reaching  half 
way  between  the  umbilicus  and  the  ensiform.  The  tumor 
had  the  consistency  of  a  cystic  myoma  —  more  solid  than 
otherwise.    The  cervix  presented  at  the  vulva. 

She  was  operated  on  July  18,  and  the  tumor  removed, 
with  the  asdtes.  The  tumor  was  called  in  the  operating 
room  a  pseudomucinous  cyst  of  the  left  ovary.  It  was 
attached  to  the  omentum  at  its  lowest  point  and  the  omen- 
tum was  exdsed  two  or  three  inches  above  the  attachment. 
The  woman  did  well  for  a  year,  and  then  she  reappeared. 
The  pathologic  report  showed  a  cyst  having  a  capadty 
of  about  500  ccm.,  with  many  small  cysts  in  the  wall 
extending  into  the  cavity.  The  cysts  contained  sub- 
stances of  varying  character  —  the  largest  of  a  th\n^ 
dear  character,  a  smaller  one  of  a  mucoid  character,  and 
one  of  a  thick  caseous  material  containing  hairs.  Tlie 
microscopic  preparations  ^owed  pi^^illomatous  C3rst- 
adenoma  with  epithelium,  hair,  and  adipose  tissue.  Hie 
upper  part  was  a  pseudomudnous  cyst;  the  lower  part 
was  a  solid  cyst  and  contained  dermoid  material. 

The  second  time  I  saw  the  patient  she  had  an  enormous 
abdomen  with  a  great  deal  of  asdtes  and  complained  of  a 
return  of  the  prolapse.  I  opened  the  abdomen  and  there 
appeared  to  be  a  carcinomatous  mass  in  die  omentum.  At 
the  same  time  epithelial  papillae  were  dottcxi  all  over  the 
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parietal  and  visceral  peritoneum,  and  masses  of  papilla 
floating  in  the  fluid.  The  abdomen  was  closed  after  re- 
moving the  omentum  almost  entirely,  leaving  a  portion 
in  the  region  of  the  splenic  flexure,  and  fixing  the  uterus 
to  the  abdominal  wall.  The  woman  was  put  back  to  bed 
and  given  over  to  X-ray  treatment  for  a  while.  Tliat  was 
the  last  of  June.  The  pathologist's  report  was  that  the 
specimen  consisted  of  a  tumor  mass  about  the  size  of  a 
hen's  egg  embedded  in  a  mass  of  omental  fat  covered 
with  smooth,  shining  peritoneimi.  The  cut-surface  shows 
a  fatty  tissue  striated  with  grayish  white  fibrous  tissue. 

Histologically  this  section  consists  of  an  areolar  fatty 
tissue  containing  within  it  trabeculae  of  connective  tissue 
of  a  cellular  type  in  some  places  almost  resembling  spindle- 
celled  sarcoma.  Within  this  convertive  tissue,  which 
varies  greatly  in  amount  in  various  places,  are  found 
epithelial  masses  in  the  form  of  acini  of  exceedingly 
variable  shape  and  size,  in  some  places  lined  with  mxiltiple 
layers  of  epithelium  of  cuboidal  type  —  metastatic  car- 
dmona  of  the  omentum. 

The  next  time  she  appeared,  in  April,  the  X-ray  man 
found  the  tumor  mass  in  one  side  had  been  reduced.  I 
advised  against  operation.  In  October  she  returned  with 
a  urethral  caruncle,  ascites,  and  umbilical  hernia.  The 
canmde  was  removed  and  the  woman  put  to  bed.  This 
specimen  was  large  like  a  polyp.  It  consisted  largely  of 
granulation  tissue  in  which  there  was  found  a  mass 
of  squamous  epithelium,  irregidar  in  outline,  the  tissue 
cells  containing  many  mitoses.  Urethral  caruncle; 
carcinoma  (?). 

At  the  next  operation,  in  January,  the  right  ovary  was 
removed,  which  at  first  operation  was  normal.  It  was 
found  to  be  carcinomatous,  about  the  size  of  a  large  orange. 
The  carcinoma  in  the  splenic  flexure  was  smaller,  and  the 
small  papillse  of  the  peritoneum  were  idso  smaller  and 
were  hard  instead  of  soft. 

This  woman  undoubtedly  had  carcinoma  in  the 
first  cyst,  that  had  been  overlooked.  It  is  a 
matter  of  common  knowledge  that  the  majority 
of  qrstic  ovarian  teratomata  are  innocent  timiors, 
while  on  the  other  hand  solid  ovarian  teratomata 
are  of  intense  malignancy,  invading  surromiding 
structures  and  giving  rise  to  metastatic  deposits. 
Up  to  191 2  there  had  been  nineteen  similar 
cases  reported. 

Ds.  N.  S.  Heaney  reported  the  case  of  birth  of  a  monster 
in  a  woman  aged  33,  who  had  always  been  extremely 
healthy,  and  was  pregnant  for  the  first  time  after  six 
years  of  married  life.  The  husband  had  a  living  healthy 
child  12  years  old,  from  a  previous  marriage.  The  pa- 
tient felt  unusually  well  during  pregnancy  untU  the  twenty- 
eighth  week.  The  uterus  had  corresponded  in  height 
with  the  period  of  amenorrhoea  until  the  twenty-eighth  week, 
when  there  was  a  rapid  increase  in  size,  assoc^ted  with 
marked  pain.  Heart  sounds  of  one  foetus  only  were  found. 
Because  of  the  frequent  association  of  twins  and  foetal 
anomsJies  with  hydramnios,  an  X-ray  was  taken  by  Dr. 
Potter.  The  picture  showed  one  foetus,  which  was  very 
small  for  the  thirtieth  week.  The  vertebrae  and  femurs 
were  plain,  but  no  cranium  showed.  The  patient,  two 
days  after  the  examination,  suddenly  had  a  gush  of  water 
and  delivered  herself  within  twenty  minutes.  (The  prod- 
uct of  conception  was  exhibited.) 

Examination  of  the  female  foetus  shows  a  multiplicity 
of  abnormalities:  It  is  an  exencephalus;  the  brain  lies 
entirely  free,  the  cranial  vault  being  absent;  only  one  eye 


is  present,  the  brain  protruding  through  the  other  orbit; 
the  nose  is  only  a  little  bud;  the  cord  is  adherent  to  the 
brain  membranes;  the  left  arm  is  adherent  to  the  neck  of 
the  foetus;  the  ri^t  arm  is  short  and  markedly  deformed; 
the  heart,  liver,  intestines,  spleen,  in  fact,  most  of  the 
abdominal  organs  lie  outside  of  the  abdominal  cavity; 
also  there  is  double  club-foot.    It  was  bom  dead. 

Dr.  Eugene  Gary,  in  discussing  Dr.  Heaney's 
case,  asked  whether  the  chorion  and  amnion  were 
attached.  Dr.  Heaney  said  that  as  far  as  could 
be  made  out  macroscopically  they  were  attached. 
The  amnion  could  not  be  separated  from  the 
chorion  in  the  parts  examined. 

Dr.  Gary  said  he  had  asked  the  question 
because,  on  the  head  of  the  foetus  where  the 
cord  is  attached  to  the  bram  and  on  the  side 
of  the  neck  where  the  arm  which  shows  the 
greatest  deformity  was  attached,  there  seemed 
to  be  a  kind  of  membranous  band.  It  is  inter- 
esting to  note  that  in  several  cases  with  malforma- 
tions of  the  fcetus  which  have  been  reported  by 
Stechel,  who  has  collected  12  cases,  the  anmion 
was  ruptured  and  there  were  found  a  number 
of  adhesions  of  the  amnion  to  the  fcetus;  and  he 
and  others  believe  that  that  is  caused  by  the 
'adhesion  of  the  amnion,  and  in  this  case  that 
may  explain  these  abnormalities.  Dr.  Heaney's 
case  is  also  of  interest  because  there  have  been 
only  three  or  four  cases  in  which  abnormalities 
of  the  foetus  associated  with  hydranmios  were 
found.  He  had  a  case  to  report  also  in  which 
hydramnios  was  responsible  for  the  condition, 
but  there  were  no  malformations;  but  in  the  case 
reported  by  Ahlfield,  hydramnios  was  responsible 
for  club-foot,  and  in  two  or  three  other  cases 
hydranmios  caused  some  malformation,  but  in 
none  of  them  were  any  adhesions  found. 

Dr.  Heaney:  The  chronic  hydramnios  of 
the  last  weeks  of  preghancy  is  not  associated 
with  a  high  percentage  of  fcetal  abnormalities, 
while  the  so-called  acute  hydranmios  of  the 
earlier  months  is  so  frequently  associated  with 
abnormalities  of  some  sort  —  hydrocephalus, 
spina  bifida,  anencephalus,  exencephalus,  and 
deformities  of  the  upper  part  of  the  central 
nervous  system  —  that  it  is  inadvisable  to  make 
especial  attempts  to  prolong  pregnancy.  The 
earlier  the  hydramnios  occurs  the  more  frequent 
and  greater  the  percentage  of  foetal  anomalies. 

Dr.  Reed:  I  should  like  to  ask  Dr.  Garey  if 
some  recent  development  in  histology  has  dis- 
covered the  covering  of  the  cord  to  be  amniotic. 
My  idea  was  that  there  was  no  amniotic  covering 
of  the  cord. 

Dr.  Gary:  Not  that  I  know  of.  I  had  in 
mind  where  the  amnion  reflected  up  on  the  cord 
from  the  placenta. 
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Dr.  Arthur  H.  Curtis  read  a  paper  on 
"Bacteriology  of  Leucorrhoea"  (seep.  299),  and 
exhibited  microphotographs  and  microscopic 
slides  of  the  bacteria  found  in  leucorrhoea. 

Dr.  T.  J.  Watkins:  My  ideas  have  changed 
materially  in  regard  to  this  subject  since  Dr. 
Curtis  has  been  making  these  examinations.  It 
has  been  a  source  of  surprise  to  find  how  few 
of  these  patients  had  any  discharge  from  the 
uterus.  The  majority  had  a  discharge  of  clear 
mucus  from  the  cervix,  occasionally  a  thick 
yellow  plug. 

The  study  in  regard  to  the  reactions  of  the 
discharge  would  seem  to  show  that  what  has 
been  written  in  regard  to  the  vaginal  and  uterine 
cases  is  chiefly  imaginative.  Practically  nothing 
of  any  interest  has  been  foimd  in  the  discharge 
relative  to  reaction.  They  are  practically  all 
acid,  some  rather  weakly  acid  or  nearly  neutral. 

It  would  also  seem  that  much  that  has  been 
said  in  regard  to  the  relation  between  the  general 
elimination,  anaemia,  and  vaginal  leucorrhoea  is  a 
matter  of  guess-work  rather  than  of  accurate 
observation.  Many  of  these  patients  are  in 
good  physical  condition,  with  good  elimination, 
and  attention  to  the  eliminative  organs  has  had 
practically  no  effect  on  the  leucorrhoea. 

The  question  of  diagnosis  is  interesting.  I 
find  that  heretofore  I  have  been  considering  many 
of  these  cases  gonorrhoeal  which  were  not.  We 
were  fortunate  in  having  a  niunber  of  cases  in 
which  there  had  been  no  gonorrhoeal  infection 
(in  all  these  cases  we  have  had  conferences  with 
the  husband),  and  I  know  in  some  of  these  cases 
the  husband  has  had  no  gonorrhoea,  and  there  has 
been  no  suspicion  that  the  wife  had  gonorrhoea; 
and  yet  these  cases,  diagnosed  according  to  the 
superficial  methods  of  examination  heretofore 
used,  would  be  pronounced  gonorrhoeal  cases. 
In  the  diagnosis  we  have  had  no  cases  in  which 
the  examination  of  Skene's  ducts  has  been  of 
much  service.  In  only  a  small  number  was  a 
discharge  found  in  Skene's  ducts,  and  we  occa- 
sionally found  gonococci  in  these.  It  is  difficult 
to  determine  what  is  a  normal  Skene's  duct  and 
what  is  an  infected  duct.  These  investigations 
also  show  that  an  examination  microscopically 
of  the  discharge,  to  see  whether  the  gonococci 
have  disappeared,  is  of  no  use,  because  the 
gonococci  (fisappear  in  all  cases,  irrespective  of 
treatment. 

Dr.  C.  S.  Bacon  wished  to  ask  Dr.  Curtis 
whether  all  these  examinations  had  been  made 
on  non-pregnant  women  or  whether  some  of  them 
included  leucorrhoea  in  pregnant  women;  and 
also  whether  he  had  attempted  to  classify  the 


discharges  according  to  their  physical  characters 
into  more  or  less  liquid  or  fluid  discharges  and 
thick,  cheesy  discharges,  and  if  so  whether  the 
flora  differ  in  the  different  kinds  of  dischai:ges. 

Dr.  Heaney  wanted  to  ask  whether  this  had 
been  a  study  of  the  vaginal  secretions,  or  a  study 
of  cases  of  leucorrhoea,  or  did  Dr.  Curtis  dis- 
tinguish between  cases  of  leucorrhoea  and  ex- 
cessive vaginal  secretion.  Is  it  required  that  a 
smear  have  a  leucocytic  content  in  order  to  call 
it  leucorrhoea,  or  does  the  intensity  of  the  secre- 
tion, if  otherwise  normal  in  character,  constitute 
a  leucorrhoea?  For  instance,  we  may  find  in 
chlorotic  young  girls  a  secretion  intense  enough 
to  stain  the  clothes,  but  which  does  not  contain 
leucocytes  or  other  apparent  abnormalities. 
Dr.  Heaney  was  surprised  at  the  few  cases  in 
which  Dr.  Curtis  foimd  a  visible  purulent  dis- 
charge from  the  cervix  microscopically  showing 
leucocjrtes.  Where  does  the  vaginal  secretion 
come  from?  Is  it  mucus  from  the  cervix  that  is 
altered  in  the  vagina  by  organisms,  or  b  it  an 
exudate  from  the  vaginal  walls? 

Dr.  Goldspohn  said  he  had  held  the  thought 
expressed  by  the  last  speaker,  that  we  need  to 
recognize  a  more  or  less  ph3rsiologic  discharge 
that  is  not  at  all  the  result  of  infection;  and  if 
they  are  copious  they  may  become  impregnated 
with  certain  bacilli,  such  as  the  D5derlein,  as  a 
physiological  or  normal  condition.  Many  women 
and  young  girls  have  what  is  called  a  catarrhal 
condition,  a  rather  excessive  vaginal  and  cervical 
secretion,  perhaps  intra-uterine.  If  there  is  no 
such  thing  as  an  intra-uterine  discharge,  he  should 
be  glad  to  learn  that  fact.  But  he  would  like 
to  know  whether  there  is  not  such  a  thing  as  a 
ph3rsiologic  discharge  that  may  become  excessive 
under  certain  conditions,  as  pelvic  hyperaemia 
induced  by  sedentary  employment,  by  insufficient 
menstrual  discharge,  by  sexual  excitement,  or 
by  displacements.  He  had  repeatedly  seen  a 
leucorrhoea  stopped  by  righting  a  retroverted 
uterus.  In  regard  to  the  gonococcus,  that  pre- 
pares the  way  for  many  affections,  chiefly  among 
those  who  have  been  pregnant.  Whether  it  is  the 
right  thing  to  teach  that  as  long  as  we  can  find 
the  gonococcus  imder  the  microscope  we  should 
not  interfere  with  nature's  processes,  and  after 
it  is  no  longer  recognizable  by  the  microscope  we 
should  institute  our  surgical  relief,  is  a  question. 

Dr.  Robert  T.  Gillmore  said  in  regard  to 
treatment,  which  Dr.  Curtis  had  just  touched 
in  regard  to  bacterin  therapy,  we  all  know  of  the 
treatment  by  silver  salts  and  the  persistency  of 
these  leucorrhoeal  discharges,  and  how  useless 
it  is  to  give  douches;  he  would  like  to  know  where 
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Dr.  Curtis  obtained  his  autogenous  material, 
and  also  whether  he  has  had  any  results  with 
the  Bulgarian  bacillus  in  these  cases. 

Ds.  Curtis,  in  closing,  said  it  was  difficult  to 
classify  all  these  infections  according  to  whether 
the  woman  is  pregnant,  whether  she  had  gonor- 
rhoeal  infection,  whether  it  was  a  mucous  dis- 
charge, a  purulent  discharge,  or.no  discharge. 
He  had  studied  only  85  cases,  and  had  hoped 
merely  to  open  the  way  to  a  study  of  the  trouble 
from  which  something  of  practical  value  might 
be  developed.  A  small  amount  of  discharge 
exists  in  every  woman,  whether  married  or  not; 
this  consists  of  a  small  amount  of  transudate 
and  epithelial  cells,  together  with  the  D5derlein 
bacillus,  which  is  normal.  As  soon  as  there  is  a 
mucous  discharge  there  is  a  pathological  con- 
dition. His  subject  was  chronic  leucorrhoeal 
conditions,  which  he  attempted  to  limit  to 
purulent  discharges  which  contained  leucocytes. 
He  did  not  discuss  cases  in  which  there  was  a  dis- 
charge  from   the   cervix   due   to   hypertrophy. 


erosion,  or  eversion.  Mucus  makes  an  excellent 
culture  medium.  A  woman  with  such  a  dis- 
charge has  an  increase  of  the  normal  D5derlein 
bacilli,  with  complications  depending  on  the 
amount  of  discharge  and  the  amouAt  of  accom- 
pan3dng  inflanmiation,  extending  through  all 
gradations  up  to  a  profuse  purulent  discharge 
which  is  characteristic  of  marked  cases  of  leucor- 
rhoea.  He  had  not  formed  any  opinion  about 
women  who  are  pregnant.  The  cheesy  dis- 
charges come  from  virgins,  and  usually  contain 
the  Doderlein  bacillus  only.  Leucocytes  are 
unusual.  During  menstruation,  the  only  dif- 
ference is  that  there  is  an  increase  in  the  culture 
medium  and  a  temporary  increase  in  the  organ- 
isms. Examination  of  the  mucus  plug  in  the 
cervix  for  leucocytes  gives  little  information  of 
value,  because  of  the  tendency  to  contamination 
from  pus-covered  adjacent  vaginal  walls. 

With  Dr.  Gillmore's  permission,  it  seemed 
best  to  postpone  all  discussion  of  treatment  imtil 
it  can  be  taken  up  in  detail. 
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The  Sukckby  of  the  Stomach.    Herbert  J.  PatteiBOii, 
M.  D.    New  York  City:  Wm.  Wood  &  Co. 

A  review  of  this  work  of  Patterson's  has  been  one 
of  the  pleasures  that  seldom  comes  to  those  who  make 
a  discriminating  study  of  books  for  the  subject  of 
review. 

It  is  seldom  that  one  finds  a  subject  so  clear- 
ly and  concisely  set  down  as  is  here  done.  There 
is  little  or  no  extraneous  matter,  the  author  dis- 
cusses the  work  from  a  broad  standpoint,  yet  at  no 
place  is  there  suggestion  of  verbosity.  It  was  pre- 
pared for  the  printer  too  early  for  a  comprehensive 
discussion  of  the  use  of  the  X-rav  in  the  diagnosis 
of  obscure  lesions,  but  otherwise  the  student  will  find 
a  complete  r6sum6  of  the  diagnosis  and  treatment 
of  the  various  lesions,  of  the  stomach. 

Of  especial  interest  is  his  discussion  of  anterior 

? gastrojejunostomy,  which  has  to  a  certain  extent 
alien  into  disrepute  in  the  United  States.  His  able 
defense  of  this  procedure  will  serve  to  stimulate  us 
to  further  investigation.  One  concurs  with  him  in 
the  advocacy  of  the  wide  incision  in  every  case  in 
which  the  stomach  is  to  be  operated  upon,  for  the 
sake  of  careful  examination  of  the  entire  abdominal 
viscera. 

The  author  is  not  an  advocate  of  the  various  types 
of  gastropexv  in  gastroptosis,  and  one  would  like 
to  have  nad  a  more  extensive  discussion  of  the 
subject  than  the  author  sees  fit  to  give.  As  is 
natural,  the  larger  portion  of  the  book  deals  with  the 
subject  of  gastric  and  duodenal  ulcers  with  their 
complications.  The  value  of  this  has  been  much 
enhanced  by  the  extensive  bibliography  accompany^ 
ing  the  various  chapters. 

In  the  after-treatment  the  early  feeding  of  the 
patient  by  mouth  is  urged  and  severe  condemna- 
tion given  to  rectal  feeding. 

One  reads  with  pleasure  the  chapters  on  duodenal 
and  gastroduodenal  ulcer  in  which  the  author, 
because  of  his  careful  observations  and  study  of 
these  cases,  is  particularly  competent  to  speak. 

The  chapter  on  infantile  pyloric  stenosis  gives 
the  English  rather  than  the  American  view  of  this 
condition  in  that  he  advises  conservatism  with 
operation  as  a  last  resort.  The  good  results  obtained 
by  American  surgeons  in  this  class  of  cases  leaves 
no  doubt  in  our  minds  that  surgical  intervention 
should  be  the  proper  procedure.  The  large  series 
of  coses  by  our  own  Scudder  and  Richter  seem  to 
have  proven  this. 

It  is  a  pleasure  to  recommend  this  volume  to 
every  surgeon.  It  should  be  in  the  hands  of  every 
one  who  wishes  to  keep  abreast  of  the  best  thought 
in  gastric  surgery. 


Pkecis  d'Anesthesee  Locale.  Pr6face  de  M.  k  Prof. 
Reclus.  By  A.  Piquand,  Anden  chef  de  OiBiqiie  i 
Llidtei-Dieu  de  Paris.  Soci£t6  d'Editbns  Sdenti- 
fiques  et  Medicates. 

This  volume,  designed  for  practitioners  and  stu- 
dents, is  clear  and  precise,  and  while  essentially 
technical  is  thoroughly  comprehensible  and  advo- 
cates local  ansesthesia  for  many  operations  which 
previously  have  not  been  attempted  except  under  a 
general  anaesthetic. 

The  first  three  chapters  deal  with  indications  and 
contra-indications  for  local  anaesthesia,  anaesthetic 
agents,  and  their  chemistry.  Technique  in  general 
is  fully  discussed  in  subsequent  chapters,  also  the 
special  technique  employed  in  the  various  regions 
of  the  body,  these  being  amply  illustrated. 

This  book  will  be  welcomed,  not  only  by  the  stu- 
dent of  local  anaesthesia  but  by  th<%  surgeon  who,  not 
having  mastered  the  technique,  is  prone  to  belittle 
the  possibilities  of  local  anaesthesia  and  employ  a 
general  anaesthesia  many  times  to  the  detriment  of 
the  patient.  H.  A.  Pons. 

Syphius  and  the  Nervous  System.  By  Max  Nonne,  M. 
D.,  Hamburg,  Eppendorf.  Translated  by  Charies  R. 
Ball,  B.  A.,  M.  D.    Philadelphia:  J.  B.  Lippincott  Co. 

The  second  edition  of  Nonne's  text  "  Syphilis  and 
the  Nervous  System"  is  an  up-to-date  review  of  the 
latest  investigations  on  this  interesting  subject. 
However,  there  is  no  question  but  what  this  text 
has  lost  in  value  from  the  mere  fact  that  it  is  a 
second  edition.  The  former  book  was  written  prior 
to  the  discovery  of  the  Wassermann  reaction,  and 
also  prior  to  Ehrlich's  work  on  '^The  Chemo- 
Bacterio-Tropic  Therapy."  These  two  important 
discoveries  would  of  necessity  require  a  complete 
new  text  on  the  therapy  and  diagnosis  of  syphilis 
of  the  nervous  system,  and  Nonne  has  only  revised 
his  text  on  these  matters.  However,  it  is  splendidly 
written.  The  inductive  method  of  arranging  the 
work  is  particularly  attractive.  The  chapter  on  the 
pathology  of  syphilis  could  scarcely  be  improved 
upon.  The  chapter  wherein  the  arguments  for  and 
against  the  theory  that  tabes  can  only  be  produced 
by  syphilis  is  one  which  is  a  revelation  to  the  average 
practitioner. 

Nonne  has  also  taken  up  the  discussion  of  hered- 
itary syphilis,  behavior  of  the  Wassermann  reac- 
tion, prophylaxis,  salvarsan  therapy,  the  relation- 
ship of  dementia  paralytica  to  syphilis,  and  has  given 
us  splendid  work  on  each  of  these  subjects.  His  text 
is  splendidly  illustrated  throughout,  especially  that 
part  relating  to  the  pathology  of  nervous  syphilis. 
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Tkeaiment  After  Operation.  By  William  Turner, 
M.  S.,  F.  R.  C.  S.,  and  E.  Rock  Carling,  B.  S.,  F.  R. 
C.  S.    London:  University  London  Press,  191 2. 

This  rather  brief  work  is  intended  for  the  general 
practitioner  and  the  house  surgeon.  The  authors 
place  before  you  in  a  brief  way  certain  principles 
regarding  the  care  of  a  patient  following  a  surgical 
operation.  They  make  no  pretense  to  methods 
employed  by  other  men,  but  quote  only  their  own 
experiences. 

Practically  every  subject  is  dwelt  ui>on,  although 
some  of  them  in  a  very  inadequate  way,  leaving 
much  to  the  imagination  of  the  reader. 

In  discussing  abdominal  surgery,  the  chapters 
begin  with  an  enumeration  of  the  various  operations; 
following  this  each  one  is  taken  briefly  into  consid- 
eration, outlining  the  ordinary  care  and  the  possible 
complications  that  might  arise  and  how  they 
shotdd  be  dealt  with. 

The  later  part  of  the  work  consists  of  a  rather 
detailed  chapter  on  the  eye  by  L.  V.  Cargill,  F.R.C.S. 
Tliis  chapter  takes  up  much  more  detail  than  the 
preceding  chapters,  minutely  giving  technique  and 
dressings.  This  gives  the  work  a  peculiar  unbalance 
which  is  displeasing  to  the  reader.     J.  A.  Wolter. 

Diseases  of  the  Rectum  and  Pelvic  Colon.  Martin 
L.  Bodkin,  M.  D.    New  York  City:  E.  B.  Treat  &  Co. 

The  author  has  handled  the  subject  in  a  thorough, 
practical,  and  inductive  method.  We  are  first  given 
an  anatomical  and  physiological  description  of  the 
rectum  and  surrounding  structures,  which  is  indeed 
very  necessary  to  a  thorough  understanding  of  the 
pathological  changes  in  this  organ. 

Next  the  general  examination,  general  diagnosis, 
and  general  symptoms  are  consecutively  taken  up. 
Malformations,  catarrhal  diseases,  sigmoiditis, 
proctitis,  and  the  many  other  pathological  changes, 
are  disciissed.  Following  this,  the  special  operations 
are  given,  together  with  such  consideration  of 
medical  treatment  as  its  importance  merits.  There 
is  a  special  chapter  discussing  the  relationship  of 
rectal  diseases  to  gynecology,  which  is  of  interest 
and  value.  It  is  impossible  to  review  in  detail  in 
the  smaU  space  allotted  the  many  valuable  features 
of  this  work.  It  must  be  sufficient  to  say  that  it 
is  complete,  not  so  voluminous  as  to  be  cumber- 
some, and  very  clearly  and  intelligently  written. 

Tuberculin  in  Diagnosis  and  Treatment.  F.  M. 
Pottenger,  A.  M.,  M.  D.,  LL.  D.  St.  Louis:  C.  V. 
Mosby  Company. 

Dr.  Pottenger  has  devoted  this  little  volume  to 
the  defense  of  tuberculin.  The  discussion  which 
has  continued  since  its  memorable  incipiency  by 
Robert  Koch  is  still  continued.  Pottenger  makes 
you  feel  that  he  would  like  to  discontinue  it  and 
come  out  as  an  enthusiastic  champion  of  tuberculin, 
yet  in  every  chapter  he  gives  way  to  doubts  and 
discussion,  often  inserting  contradictory  statements 
by  other  well-known  authors.     However,  the  text 


is,  as  its  name  implies,  devoted  to  a  consideration 
of  the  value  of  tuberculin  in  diagnosis  and  treatment, 
and  as  such  mirrors  wide  exeprience  and  painstaking 
care.  It  is  well  written  in  language  and  argument 
that  is  easOy  understood.  The  author  tells  us  to  be 
circumspect  and  not  accept  negative  tuberculin 
tests  in  face  of  other  positive  clinical  findings.  We 
are  informed  very  intelligently  as  to  the  classes  of 
cases  suitable  for  tuberculin  treatment  and  cautioned 
in  every  case  to  make  use  of  all  other  therapeutic 
measures  which  are  known  to  be  of  value. 

The  technique  of  administration,  dosage,  choice  of 
preparation,  method  of  dilution  and  preparation 
occupy  at  least  one-third  of  the  book  and  form  an 
excellent  working  guide  for  the  clinician  who  ad- 
ministers this  much  discussed  and  abused  remedy. 

Collected  Papers  by  the  Staef  op  St.  Mary's  Hos- 
pital, Mayo  Clinic  Contributions  by  twenty-three 
different  surgeons.  Philadelphia:  W.  B.  Saunders 
Company,  1913. 

The  student  of  surgery  in  the  future  will  refer 
with  great  frequency  to  the  various  classes  of  surgical 
papers  that  have  emanated  from  the  Mayo  CHnic. 
The  present  volume  contains  some  of  the  most 
valuable  contributions  that  have  been  published  by 
the  Mayo  Clinic  in  the  last  few  years.  The  ripened 
surgical  experience  of  the  Mayos  has  been  supple- 
mented in  these  volumes  by  many  articles  dealing 
with  questions  of  surgical  practice.  They  have 
fortunately  turned  their  attention  to  clearing  up 
some  of  the  moot  questions  by  extensive  study  of 
their  cases  as  exemplified  by  the  articles  of  MacCarty 
and  others. 

It  is  seldom  that  one  can  say,  as  may  be  said  here, 
that  every  article  in  the  volume  is  of  pre-eminent 
imi>ortance,  since  there  is  no  chaff  but  all  wheat. 
We  wish  to  congratulate  the  Mayos,  not  alone 
because  of  the  great  work  they  are  doing  in  their 
clinics  but  because  of  their  careful  method  of  history 
taking  and  examination,  which  have  made  possible 
the  presentation  to  the  public  of  the  experience  they 
have  gained  at  the  operating  table. 

ChEYNE  &  BURGHARD  'S  SURGICAL  TREATMENT,  VOLUME  V. 

By  Sir  W.  Watson  Cheyne,  Bart.,  C.  B.,  D.  Sc,  LL.  D., 
F.  R.  C.  S.,  F.  R.  S.,  and  F.  F.  Burghard,  M.  S., 
F.  R.  C.  S.  Philadelphia  and  New  York:  T^ea  & 
Febiger. 

The  last  volume  of  this  series  by  Cheyne  and 
Burghard  includes  the  treatment  of  the  surgical 
affections  of  the  pancreas,  liver  and  spleen,  the 
neck,  larynx,  breast,  and  thorax,  and  the  genito- 
urinary organs,  including  the  kidneys. 

It  is  a  work  intended  to  meet  the  demands  of  the 
practitioner  rather  than  the  student.  Only  enough 
space  is  devoted  to  the  symptoms  and  pathology 
to  render  more  intelligible  the  principles  upon 
which  the  treatment  is  based  and  the  various  stages 
of  the  disease  to  which  each  particular  method  is 
applicable. 
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There  is  a  tendency  throughout  this  text  to  indi- 
cate and  discuss  at  length  only  one  method  of  treat- 
ment, although  other  methods  are  frequently  men- 
tioned. This  innovation  of  relieving  the  practitioner 
of  the  burden  of  reading  discussion  of  many  different 
methods  of  accomplishing  the  same  result  should  be 
appreciated,  for  it  is  indeed  rare  among  the  compilers 
of  systems  of  surgery. 

The  illustrations  are  simple  but  useful,  and  it  is 
to  be  regretted  that  many  important  points  are  left 
without  illustrations  where  the  use  of  them  would 
greatly  assist  the  reader  to  a  more  complete  con- 
ception of  the  text. 

The  book,  intended  for  the  guidance  of  the  prac- 
titioner, is  very  complete  in  detail  with  the  possible 
exception  of  the  portion  devoted  to  after-treatment . 
This  is  one  of  the  most  important  steps  of  surgery 
and  it  should  be  discussed  clearly,  simply,  but  fully, 
since  upon  the  after-treatment  depends  to  a  large 
degree  the  successful  termination  of  operation. 

Pye's  Surgical  Handicraft.  Edited  and  rewritten 
by  W.  H.  Clayton-Greene,  B.  A.,  M.  B.,  B.  C, 
F.  R.  C.  S.    New  York:  E.  B.  Treat  &  Co. 

There  has  been  much  added  to  this  most  excellent 
work,  bringing  it  fairly  well  up  to  date.  The  subject 
of  syphilis  has  been  elaborated  to  include  the 
technique  of  the  Wassermann  reaction  and  the 
salvarsan  treatment. 

It  is  indeed  difficult  to  select  any  one  part  as  the 
best.  As  the  name  of  this  work  implies,  it  deals 
in  those  very  important  details  of  surgery  which 
require  some  ingenuity  and  acquired  skill.  Many 
minor  points  which  are  so  essential  to  the  young 
surgeon  are  discussed  in  such  a  logical  and  concise 
manner  that  it  becomes  a  pleasure  to  read  it. 

The  subject  of  splints  and  various  appliances  for 
the  treatment  of  fractures  and  sprains  is  clearly 
outlined  and  illustrated,  and  is  well  worth  any  sur- 
geon's time  to  read. 

The  various  minor  surgical  topics  which  confront 
the  house  surgeon,  such  as  idcers,  frostbite,  bums, 
abscesses,  sprains  and  the  various  urinary  disturb- 
ances and  the  like,  form  a  chief  part  of  the  scheme  of 
this  book.  It  is  so  common  in  the  ordinary  texts  of 
surgery  to  find  these  very  important  subjects  briefly 
and  inefficiently  discussed  that  it  gives  this  work  a 
distinct  position  in  the  surgical  literature. 

Those  diseases  which  require  long  and  persistent 
treatment,  with  at  times  special  appliances,  such  as 
vertebral  caries,  and  tuberculosis  of  joints  in 
general,  are  given  a  rather  prominent  place.  The 
eye,  ear,  nose,  and  throat  are  also  discussed  in  a 
very  pleasing  and  efficient  manner.  The  teeth, 
regarding  which  the  surgeon  knows  so  little,  are  also 
included.  The  treatment  of  different  forms  of 
poisoning,  drowning,  and  other  forms  of  suffocation 
are  also  given  due  consideration.  The  formulae  for 
enemata  and  various  fementations  are  taken  up  in  a 
logical  manner. 

After  a  careful  reading  of  the  book  one  must 
truthfully  say  that  it  fills  a  quite  unique  place  in  the 


library  of  the  surgeon  and  an  indispensable  place 
in  the  hands  of  the  student,  the  young  practitioners, 
and  the  house  surgeon.  J.  A.  Wolfer. 

Diseases  of  the  Stoicach.  George  Roe  Lockwood,  M.D. 
Philadelphia  and  New  York:  Lea  &  Febiger. 

The  author  states  that  it  is  his  intention  to 
describe  the  diseases  of  the  stomach  as  he  has  seen 
them  and  to  present  them  from  the  standpoint  of 
personal  experience,  and  for  this  purpose  he  has 
grouped  series  of  cases  and  analyzed  them.  He 
has  faithfully  carried  out  his  purpose.  The  volume 
as  presented  is  a  most  valuable  one  to  the  student 
and  gastric  surgeon.  It  is  much  more  compre- 
hensive than  the  ordinary  text-book  that  one 
would  expect  to  find  as  the  resiilt  of  personal 
experience,  since  it  is  a  volume  of  over  six  hundred 
closely  printed  pages.  This  has  given  the  author  a 
chance  to  discuss  each  of  the  various  symptoms, 
signs,  and  conditions  in  detail  at  great  length,  and 
consequently  the  volume  will  be  foimd  of  special 
value  to  the  beginner  in  this  special  field  of  surgery, 
although  it  can  be  read  with  profit  by  anyone. 

Because  of  its  extensive  discussion  it  should  be 
considered  a  book  rather  than  a  monograph.  The 
student  will  find  it  a  means  of  ready  reference  in  the 
various  conditions  confronting  him. 

Gynecological  Operations,  Including  Non-Qperative 
Treatment  and  Minor  Gynecology.  Henri 
Hartmann,  M.  D.  Translated  from  the  French  by 
Douglass  W.  Sibbold,  M.  D.  Philadelphia:  P. 
Blakiston's  Sons  &  Co. 

In  the  preparation  of  this  work,  the  author  has 
endeavored  to  give  a  complete  exposition  of  the 
diverse  methods  of  treatment  employed  in  gyne- 
cology. Non-operative  treatment  is  fully  consid- 
ered, as  there  is  a  general  return  to  this  branch  of 
therapeutics.  For  this  reason,  much  space  has  been 
devoted  to  minor  gynecology,  mineral  water  cures, 
kines  therapy,  and  electrotherapy.  Special  atten- 
tion has  been  given  to  procedures  of  choice  and  to 
the  large  number  of  figures  and  diagrams,  in  an 
endeavor  to  clearly  illustrate  each  stage  of  the  various 
operations.  Throughout  the  whole  text  the  author 
has  shown  painstaking  exactitude  in  every  detail  of 
the  varied  divisions  of  his  subject.  Nothing  better 
can  be  said  of  this  text  than  the  following  extract 
from  the  British  Medical  Journal  in  its  review,  ''It 
is  for  the  opinion  of  this  experienced  authority  on  dis- 
puted questions  that  the  reader  will  most  probably 
search  his  pages." 

Introduction  A  la  Chirurgie  Uterine  Obsxetricale. 
By  A.  Couvelaire,  Assistant  Professor,  Faculty  of 
Medicine,  Paris.    Paris:  G.  Steinheil. 

This  work  is  divided  into  two  parts:  first,  the 
surgical  anatomy  of  the  uterus  at  term,  during  and 
after  labor;  and  second,  conservative  surgery  of  the 
uterus  at  term  and  in  labor.  It  consists  in  a  series 
of  plates,  illustrating  various  phases  of  the  uterus  in 
pregnancy  and  in  obstetrical  operations,  each  plate 
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being  accompanied  by  explanatory  text.  In  Part 
I,  these  plates,  for  the  most  part,  are  photogra- 
vures in  sepia,  each  accompanied  by  a  line  drawing 
to  aid  in  definition.  The  rest  of  the  plates  are  half- 
tone reproductions  of  wash  drawings. 

Part  II  consists  of  a  fairly  complete  text,  with 
bibliography,  describing  the  major  surgical  proced- 
ures involving  the  uterus  in  pregnancy,  chiefly 
the  extra-  and  transperitoneal  caesarean  section  and 
vaginal  hysterotomy.  This  is  also  illustrated  by 
full  page  plates  in  half-tone. 

The  work  is  based  upon  preparations  in  the 
Baudelocque  Clinic  specimens  dating  back  to  the 
time  of  Champetier  de  Ribes  and  Varnier,  the 
surgical  preparation  having  been  made  under  the 
direction  of  Pinard.  The  feature  of  the  volume  con- 
sists in  the  plates,  the  author  having  been  fortunate 
in  securing  the  services  of  so  accomplished  an 
artist.  The  photogravures  are  not  only  scientifically 
exact  but  exquisite  in  creation  and  most  skillfully 
reproduced.  Cajiey  Culbertson. 

New  Aspects  of  Diabetes.  Pathology  and  Treatment. 
Professor  Doctor  Carl  von  Noorden.  New  York  City: 
E.  B.  Treat  &  Co. 

These  lectures  delivered  at  the  New  York  Post- 
Graduate  School  up>on  diabetes  give  the  present 
conception  of  the  relation  of  diabetes  to  the  other 
organs,  as  well  as  being  an  intrinsic  discussion  of  the 
disease  itself.  While  they  do  not  cover  the  entire 
field  they  are  of  particular  value  in  relation  to  the 
questions  of  modern  research.  The  author  considers 
that  nervous  influences  stimulate  the  adrenals  to 
an  increased  production  of  epinephrin,  while  the 
thyroid  and  hypophysis  on  the  other  hand  are 
supposed  to  act  by  depressing  the  pancreas.  These 
more  or  less  theoretical  deductions,  while  worthy  of 
consideration,  really  add  little  to  the  definite  under- 
standing of  this  disease.  The  author  lays  particular 
stress  upon  the  slight  importance  of  glycosuria  in 
certain  phases  of  the  disease.  The  diapter  upon 
acetonuria  will  be  found  very  suggestive. 

Marsiage  and  Genetics,  Laws  of  Human  Breeding 
AND  Applied  Eugenics.  By  Charles  A.  L.  Reed, 
M.  D.,  F.  A.  C.  S.    Cincinnati:    The  Galton  Press, 

1913. 

As  set  forth  in  the  introduction,  the  objects  of 
this  volume  are  "to  overcome  the  ignorance  which 
in  too  many  instances  keeps  innocent  victims  from 
protecting  themselves  and  their  offspring  from 
disease  and  degeneracy,  to  avert  many  of  those 
conditions  that  destroy  the  possible  happiness  of 
the  marriage  state,  and  convert  the  bridaJ  chamber 
into  the  anteroom  of  the  divorce  court.'*  While 
covering  an  enormous  field,  the  author  has  compiled 
a  brief  and  concise  statement  of  the  principles  under- 
lying race  betterment,  and  that,  too,  without  sub- 
jecting his  reader  to  that  moralizing  and  sermonizing 
which  are  so  obvious  in  most  popular  treatises  on  this 
subject.    It  is  written  in  terms  for  the  lay  reader, 


yet  the  subject-matter  is  so  well  formulated  as  to 
be  attractive  to  the  scientist  desiring  some  system- 
atic expression  of  the  theme.  Thus  the  doctrines  of 
Lamarch  and  the  discoveries  of  Mendel,  of  Weis- 
mann  and  of  DeVries,  together  with  Galton's  laws 
are  carefully  set  forth,  together  with  the  author's 
series  of  ten  fundamental  laws  of  race  perpetuation, 
designated  as  the  decalogue  of  human  breeding." 
In  the  immense  amount  of  material  recently  pro- 
duced on  topics  relating  to  marriage  and  sex  hy- 
giene, this  volume  stands  out  as  a  definite  expression 
to  perform  a  definite  service. 

Carey  Culbertson. 

Textbook  of  General  and  Special  Pathology  for 
Students  and  Practitioners.  Henry  T.  Brooks, 
M.  D.     Philadelphia:    F.  A.  Davis  Co. 

In  the  present-day  making  of  books,  we  are  having 
a  large  number  that  are  really  compilations  of 
previous  treatises,  either  in  our  own  or  some  foreign 
language.  It  is  a  question  as  to  how  valuable  such 
a  book  may  be,  although  this  is  a  translation  of  the 
work  of  Langerhans,  which  has  been  amplified  by 
taking  up  the  later  developments  in  the  field  of 
pathology  since  the  death  of  Langerhans.  It  is  a 
concise  and  necessarily,  therefore,  to  a  certain  extent 
unsatisfactory  pathology.  This  book  may  be  rec- 
ommended generally,  although  if  one  searches  for  a 
special  thing  he  is  likely  to  find  himself  somewhat 
disappointed.  The  illustrations  are  mostly  copied 
from  other  textbooks,  partictdarly  from  the  German, 
and  many  of  them  are  in  color. 

Infection  and  Immunity.  By  Charles  E.  Simon,  B.  A., 
M.  D.    Philadelphia  and  New  York:  Lea  &  Febiger. 

The  day  of  the  medicine  bottle  and  the  tablet 
box  having  passed,  our  attention  is  attracted  toward 
the  more  scientific  and  theoretical  methods  of 
treatment,  immunology  and  vaccine  versus  serum 
therapy.  Shortly  the  physician's  drug  store  may  be 
carried  around  in  a  little  pocket  case  labeled 
"vaccine  and  serum."  However,  a  recent  observa- 
tion of  EhrHch  would  seem  to  indicate  that  in  his 
opinion  even  the  vaccinists  and  serum  therapists 
have  reached  the  limit  of  their  usefulness.  He 
recommends  that  more  advancement  be  made  along 
chemo-bacterio-tropic  lines.  The  vaccine  and 
serum  therapists  in  turn  say  that  the  medicine 
internists  of  the  old  school  never  did  cure  anything 
with  drugs  except  malaria  and  syphilis,  and  that 
all  advancement  along  specific  therapy  has  been 
by  themselves. 

Simon  writes  on  the  various  phases  of  immunology 
and  serum  therapy  with  striking  brilliance,  and  it 
can  be  said  without  contradiction  that  his  second 
edition  is  the  most  thoroughly  up-to-date  and  reliable 
book  yet  written  in  English  on  this  subject. 

There  are  very  interesting  chapters  on  the  offen- 
sive forces  of  the  invading  micro-organisms,  and  the 
defensive  forces  of  the  macro-organism,  chemeotaxis, 
the  side-chain  theory,  anaphylaxis,  active  immuniza- 
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tion,  serum  therapy,  and  the  methods  of  demonstra- 
tion are  discussed  wherever  applicable.  A  generous 
space  is  devoted  to  the  diagnosis  and  treatment  of 
tuberculosis.  The  text  contains  many  splendid 
illustrations. 

Abwehrpeiuiente  d£s  Tierischen  Organisicus  gegen 
K6KPER,  Blutplasma-  und  Zeixfkemde  Stoffe, 
Ihr  Nachweis  und  Ihre  Diagnostische  Bedeut- 
UNG  zuR  PrOfung  der  Funktion  der  Einzelnen 
Organe.  Von  Emil  Abderhalden.  Berlin:  Verlag 
von  Julius  Springer,  1913. 

Thi&  second  edition  of  Abderhalden's  investiga- 
tions concerning  the  ferments  of  the  plasma  and  cell 
substance  is,  of  course,  of  special  interest  to  all 
those  interested  in  the  scientific  side  of  this  question, 
which  undoubtedly  in  the  future  will  be  placed  upon 
a  much  firmer  basis  than  it  is  at  the  present,  and  it 
is  to  be  hoped  that  organotherapy  along  this  line 
will  be  removed  from  the  uncertainty  which  now 
accompanies  it  and  that  we  may  employ  it  with  the 
hope  of  sure  results.  The  author  discusses  in  a 
comprehensive  manner  the  ferments  formed  by  the 
white  and  red  corpuscles,  blood  and  tissue  cells,  and 
lymph  action.  He  discusses  in  detail  serum  of 
pregnant  women,  its  value  in  determining  preg- 
nancy, and  other  questions  of  a  like  nature. 

Diseases  of  Women.  Enlarged  and  Revised  Edition. 
George  Ernest  Herman,  M.  B.,  F.  R.  C.  P.,  F.  R.  C.  S. 
Assisted  by  R.  Drummond  Maxwell,  M.  D.,  F.  R.  C.  S. 
New  York  City:  Funk  &  Wagnalls  Co.,  1913. 

This  comprehensive  text  on  the  diseases  of  women, 
for  many  years  one  of  the  most  authentic  in  the 
British  Empire,  is  now  in  its  fourth  edition.  The 
author,  long  a  leading  clinician,  produced  a  work 
which  in  its  early  form  showed  considerable  varia- 
tion from  the  conventional  text.  His  original  aim, 
as  frankly  set  forth,  was  to  provide  a  book  which 
''should  guide  the  student  and  practitioner  to  the 
diagnosis  and  right  treatment  of  the  diseases  of 
women."  Without  regard  to  anatomical  classifica- 
tion, he  endeavored  to  present  the  different  organic 
affections  in  the  way  in  which  they  appeared  in 
practice.  Thus  the  work  was  classified  according 
to  symptoms,  a  scheme  which  has  some  definite 
advantage  from  a  purely  clinical  point  of  view,  if 
confusing  to  the  reader  accustomed  to  the  commoner 
anatomical  arrangement.  Hence  after  a  few  intro- 
ductory chapters,  chronic  pelvic  pain  is  discussed, 
then  pelvic  inflammation,  and  next  internal  haemor- 
rhage. Part  V  takes  up  hemorrhage  in  general  and 
is  followed  by  five  short  chapters  on  leucorrhoea. 


The  disorders  of  menstruation  and  of  the  sexual 
functions  come  next,  followed  by  urinary  and  rectal 
complications.  The  volume  concludes  with  a 
complete  presentation  of  abdominal  tumors. 

This  arrangement  is  continued  in  the  new  edition, 
diagnosis  and  treatment  again  being  emphasized. 
The  greatest  change  in  the  present  volume  is  seen 
in  the  parts  relating  to  operative  technique,  the 
portion  of  the  work  revised  by  Dr.  Maxwell.  Thus 
in  the  plastic  work  of  the  cervix  and  vagina,  and  in 
radical  extirpation  for  malignancy,  as  well  as  in 
many  other  instances,  the  revision  has  added  greatly 
to  the  value  of  the  book  as  a  text. 

Many  of  the  illustrations  are  new,  including  eight 
in  color.  Another  excellent  feature  is  the  index, 
divided  into  two  parts,  a  general  index  and  one  of 
authorities,  each  much  amplified. 

Carey  Culbertson. 

A  Manual  of  X-Ray  Technicue.  A.  C.  Christie,  Captain, 
Medical  Corps,  United  States  Army.  Philadelphia 
&  London:    J.  B.  Lippincott  Company. 

This  manual  by  Christie  is  a  condensed  text  on 
the  application  of  X-rays  in  diagnosis  and  treat- 
ment. The  book  may  be  found  very  useful  to  the 
ph3rsician  and  surgeon  in  private  practice,  especially 
so  to  those  who  are  in  the  rural  districts  and  who 
find  it  necessary  to  do  their  own  radiography.  One 
commendable  feature  of  the  book  is  its  brevity  and 
conciseness.  X-ray  operators  are  urged  to  make 
themselves  familiar  with  the  use  and  construction 
of  the  different  forms  of  X-ray  machinery  and  are 
shown  the  simplest  methods  for  obtaining  the  best 
results.  A  careful  study  of  this  little  manual  will 
greatly  aid  the  operator  in  becoming  proficient  in 
this  branch  of  diagnosis  and  treatment. 

Lehrbuch  der  Praktischen  Chirurgie  fOr  Arzte 
UND  Studierende.  L.  Gelpke,  M.  D.,  and  C.  Schlat- 
ter, M.  D.    Leipzig:    Johann  A.  Barth,  1913. 

This  work,  appearing  in  two  volumes,  is  designed 
for  both  student  and  practitioner.  The  text  is 
relatively  shorty  yet  complete  and  comprehensive 
and  arranged  in  a  logical  manner,  facilitating  ready 
reference.  Various  theoretical  problems  are  omitted, 
giving  way  to  practical  descriptions  of  surgical  con- 
ditions and  their  causative  factors,  together  with 
explicit  suggestions  as  to  treatment.  The  first 
chapters  are  devoted  to  the  principles  of  general 
surgery,  including  injuries,  acute  and  chronic  in- 
fections, and  tumors,  and  the  following  chapters  are 
devoted  to  regional  surgery.  Many  of  the  latest 
advances  in  surgical  treatment  are  given,  which 
bring  the  work  up  to  date.  H.  A.  Pons. 
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RESECTION  OF  THE  RECTUM  FOR  CANCER  WITH  PRESERVATION 

OF   THE   SPHINCTERS 

By  CHARLES  H.  MAYO,  M.  D.,  Rochester,  Minnesota 


THE  large  bowel  is  quite  commonly 
affected  with  cancer,  especially  the 
cacum,  ascending  colon,  sigmoid,  and 
rectum.  While  it  is  unfortunate  that 
in  the  majority  of  cases  of  cancer  of  the 
large  bowel  the  patients  are  late  in  receiving 
surgical  treatment,  it  is  fortunate  that  such 
a  malignant  process  may  remain  for  a  long 
time  a  local  one.  The  lymphatics  in  this 
structure,  except  in  the  lower  rectum,  are 
few  as  compared  to  those  of  the  small 
intestine  and  other  abdominal  organs.  The 
inflanmiatory  and  cicatricial  zone  which 
surrounds  such  areas  of  ulceration  acts  as 
an  effective  coffejrdam.  In  fact,  such  inflam- 
matory deposits  often  lead  to  early  diagnosis 
of  the  true  condition,  and  many  cancers  of 
the  sigmoid  and  rectum  considered  hopeless 
at  the  time  of  a  colostomy  have  within  a  short 
period  become  so  much  reduced  that  a  radical 
extirpation  has  later  been  possible.  Extir- 
pation of  the  ca&cum  doid  ascending  colon  for 
cancer  has  given  a  high  percentage  of  cures 
because  an  anastomosis  of  the  ileum  into  the 
colon  is  an  ideal  enterostomy  for  delivering 
semiliquids.  Malignant  growths  of  portions 
of  the  large  bowel  other  than  the  rectum  are 
often  extirpated  and  treated  by  immediate 
suture.  As  to  the  choice  of  a  method  of 
operation,  each  case  must  be  considered 
individually.  The  Mikulicz  method,  a  two- 
stage  resection  in  the  movable  colon,  is  prob- 


ably more  commonly  employed  now  than 
formerly  except  in  cancer  of  the  caecum.  This 
is  one  of  the  safest  known  methods,  although 
the  convalescence  following  is  somewhat 
more  protracted. 

Cancers  of  the  rectum  in  which  not  more 
than  eight  inches  of  bowel  must  be  removed,  the 
distal  section  being  not  nearer  than  two  and 
one-half  inches  from  the  anal  sphincter,  are 
usually  best  removed  through  the  Kraske 
sacral  incision,  with  resection  of  the  coccyx 
and  part  of  the  lower  sacrum.  In  such  opera- 
tions the  following  procedures  may  be  in- 
stituted: (i)  A  freely  mobilized  bowel  pro- 
jecting through  the  anus  may,  at  times,  be 
sutured  outside;  (2)  a  large  tube  may  be 
sutured  within  the  bowel  with  the  terminus 
just  within  the  anus;  (3)  a  sacral  anus  may 
be  made  and  the  anal  segment  sacrificed; 
(4)  a  permanent  colostomy  may  be  made  and 
the  whole  rectum  removal  at  the  same  time 
or  at  a  later  period.  A  permanent  colostomy, 
however,  is  quite  abhorrent  to  aU  patients, 
and,  if  it  is  possible,  they  much  prefer  to 
have  the  intestinal  delivery  near  its  normal 
location  even  if  uncontrolled,  and  at  some 
additional  risk  from  recurrence  of  the  disease. 
The  efforts  to  restore  function  in  cancer  of 
the  rectum  and  to  obtain  good  cosmetic 
results  in  external  cancer  have  added  much  to 
the  high  percentage  of  recurrence.  Per- 
manent colostomy  with  total  extirpation  of  the 


^Read  before  the  Southern  Surgical  and  Gynecological  Association,  Atlanta,  December  16-18,  1913. 
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rectum  gives  a  higher  percentage  of  cures  than 
methods  which  restore  function. 

In  patients  suffering  from  cancer  of  the 
rectum  in  the  region  described  we  advise  a 
colostomy,  and  through  the  incision  made  for 
this  purpose  the  hand  should  be  inserted  and 
a  general  examination  made  of  the  abdomen, 
as  well  as  the  pelvis.  If  metastasis  has  oc- 
curred precluding  cure  or  if  impending  ob- 
struction demands  it,  a  permanent  colostomy 
is  made.  If  there  are  no  contra-indications 
because  of  metastases,  a  temporary  colostomy 
is  made  with  a  sufficient  spur  to  deflect  all 
the  faecal  flow  through  it. 

The  upper  sigmoid  should  be  elevated  so 
that  the  lower  sigmoid  need  not  be  shortened 
so  as  to  prevent  the  loosening  of  enough 
of  it  to  bring  together  the  anterior  and 
posterior  sections  after  the  removal  of  the 
cancer-bearing  area.  A  clear  understanding 
should  be  had  with  these  patients  that,  if 
the  extent  of  the  disease  found  at  exploration 
precludes  the  possibility  of  resection  with 
good  union,  and  yet  if  total  extirpation  of  the 
rectum  should  come  within  the  limits  of 
advisability  with  cure,  a  permanent  colostomy 
is  to  be  made  with  the  preservation  of  all  the 
colon  possible.  For  this  we  employ  a  Gursuny 
twist  through  the  rectus  opening  of  the 
delivery  portion,  or  the  Littlewood  type  of 
colostomy  through  the  lateral  heavy  oblique 
muscles.  Both  give  exceedingly  good  control. 
In  either  case,  at  the  end  of  twelve  to  fourteen 
days  a  total  extirpation  of  the  rectum  is  made 
through  the  Kraske  route. 

In  the  separation  of  the  carcinomatous 
bowel  from  the  surrounding  tissues,  great 
care  is  exercised  to  prevent  opening  it  and 
contaminating  the  wound.  After  the  pelvic 
peritoneum  is  opened  the  upper  rectum  and 
lower  sigmoid  can  easily  be  drawn  down  to  a 
great  extent,  and  when  sufficiently  loosened 
the  peritoneal  opening  is  closed  by  re-attach- 
ing its  parietal  layer  to  the  sigmoid  at  a  higher 
level  with  catgut  sutures. 

Upon  completion  of  the  division  of  the 
intestine,  cutting  between  two  pairs  of  forceps 
applied  above  and  below  the  growth,  the 
slightly  exposed  surface  of  the  bowel  is 
cauterized  by  the  hot  iron  to  sterilize  it  and 
effectually  scar  the  surface  against  grafting 


thereon  any  loose  cancer  cells  that  may  be 
within  the  intestine. 

While  two  and  one-half  inches  of  the  ter- 
minal rectum  is  usually  the  limit  of  preserva- 
tion with  function  of  the  sphincter,  four  inches 
is  much  more  convenient  in  re-suturing  the 
intestine.  The  lower  segment  is  usually 
nearly  twice  the  diameter  of  the  upper  or 
sigmoidal  portion.  About  three-quarters  of 
the  circumference  is  surrounded  by  perito- 
neum. This  smaller  upper  end  of  the  bowel 
is  now  split  on  the  surface  anterior  to  its 
mesentery,  the  incision  extending  up  the 
bowel  for  one  and  one-quarter  inches,  thereby 
adding  two  and  one-half  inches  to  its  cir- 
cumference. Upon  cutting  the  sharp  points 
from  the  divided  edges  the  circumference 
becomes  as  great  at  this  point  as  at  the  distal 
fragment.  Since  it  is  desirable  to  have  the 
diameter  of  each  end  ahke  for  a  continuous 
suture,  it  may  be  advisable  to  make  two  shorter 
incisions  on  either  side  of  the  bowel.  This 
extra  size  is  demanded  because  the  suture 
reduces  the  lumen  by  nearly  one-half.  While 
there  is  no  peritoneum  covering  the  lower 
segment  of  bowel  at  the  point  of  suture,  it  is 
well  known  that  a  peritoneal  surface  is  re- 
quired only  on  one  side  for  rapid  healing. 

To  avoid  fistula  in  the  suture-Une,  which 
would  usually  occur  at  the  free  peritoneal  or 
mesenteric  side  of  the  upper  segment,  the 
bowel  is  rotated  one-half  to  bring  the  peri- 
toneal surface  posteriorly.  This  protects  the 
mesenteric  border.  For  the  through-and- 
through  suture,  inverting  the  mucosa,  chromic 
catgut  is  used  and  this  is  supported  by 
sutures  of  fine  silk  which  form  a  second  row. 
At  this  stage  two  or  three  ounces  of  melted 
vaseline  are  poured  over  and  into  the  cavity 
of  the  wound,  especially  the  upper  portion, 
where  the  parietal  peritoneum  has  been  closed. 
A  few  sutures  bring  the  structures  together 
loosely  over  the  area  of  sutured  bowel.  A 
rubber  tissue  drain  is  inserted  on  either  side 
of  the  intestine  and  brought  out  of  the  sacral 
incision.  If  the  anus  is  not  relaxed  it  is 
divulsed.  If  it  shows  any  contraction  upon 
examination  it  is  well  to  divide  the  sphincter 
muscle  anteriorly.  This  soon  heals  but  per- 
mits thorough  drainage  temporarily  from 
within  the  intestine.    The  rather  large  cavity 
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which  is  apparent  during  the  process  of  the 
work  is  quickly  filled  by  intra-abdominal 
pressure  as  soon  as  the  position  of  the  patient 
is  changed  from  the  operative  one  of  abdom- 
inal recumbency  ^  legs  flexed  at  hips  over 
the  table.  Without  f^cal  discharge  there  is 
very  little  danger  of  iistula;  but  should  one 
occur,  it  is  usually  so  tortuous  that  it  closes 
itself.  Colostomy  incision  can  be  closed,  as  a 
rule,  two  weeks  after  resection  of  bowel. 

For  the  treatment  of  cancer  higher  up, 
there  are  several  methods  of  extirpation  with 
or  mthout  union,  all  depending  on  the  extent 
and  conditions  in  the  individual  case.  When 
situated  lower,  the  sphincter  must,  of  course, 
be  sacrificed. 


SUMMARY 

1.  The  method  permits  thorough  abdom- 
inal exploration. 

2.  A  primary  or  permanent  colostomy 
should  be  made  in  most  cases  of  this  type. 

3.  Increasing  the  lumen  of  the  anterior, 
and,  if  necessary,  of  the  posterior  portion  of 
the  bowel  to  double  their  diameter. 

4.  Rotation  of  the  anterior  peritoneal- 
covered  bowel  to  secure  the  rapid  healing 
posteriorly. 

5.  Stretching  or  division  of  the  sphincter 
to  secure  drainage  of  the  bowel. 

6.  Closure  of  colostomy  to  secure  function. 

7.  If  colostomy  is  permanent,  remove 
rectum  at  second  operation. 
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CARCINOMA   OF   THE  LOWER  LIP;    ITS   DIAGNOSIS   AND 

OPERATTVE  TREATMENT 

By  JOSEPH  C.  BLOODGOOD,  M.  D.,  Baltimore 


AN  investigation  of  carcinoma  arising 
in  any  locality  of  the  body  should 
have  for  its  object  the  determination 
of  whether  permanent  cures  have 
been  accomplished,  the  per  cent  of  these 
cures,  and  what  were  the  causes  of  failure 
to  cure.  So  far  in  this  investigation  I  have 
determined  that  the  two  chief  causes  of 
failure  to  cure  are  late  intervention,  and,  no 
matter  what  the  stage  of  the  intervention, 
incomplete  surgery  for  that  stage. 

In  investigating  epithelial  tumors  of  the 
lower  lip  I  have  for  study  about  200  cases,- 
covering  a  period  of  about  twenty-four  years 
(1889-1913).  The  first  question  is,  Have 
there  been  permanent  cures  after  operation 
for  cancer  of  the  lip?  This  can  be  answered 
in  the  afltanative. 

I  shall  consider  first  only  the  fully  developed 
cancer  of  the  lower  lip.  In  these  cases  there 
is  on  the  lip  an  ulcer  or  a  fungus.  The  tumor 
has  been  removed  with  or  without  the  glands 
of  the  neck,  and  the  microscopic  study  has 
revealed  a  carcinoma  of  the  spino-  or  cubo- 
cellular  type.  We  have  excluded,  therefore, 
all  benign  lesions,  all  malignant  warts  (that 
is,  lesions  histologically  malignant),  and  all 
rodent  idcers  (the  so-called  basocellular 
epithelioma  or  rodent  ulcer). 

With  very  few  exceptions  we  have  pre- 
served in  the  Surgical  Pathological  Laboratory 
of  the  Johns  Hopkins  Hospital  the  original 
sections,  in  many  of  the  cases  the  original 
tissue,  so  most  of  the  cases  looked  upon  as 
cured  have  been  restudied;  and  if  the  original 
diagnosis  was  not  confirmed,  they  have  not 
been  included  in  this  group.  I  believe  that 
if  the  sections  of  these  cases  were  referred  to 
a  number  of  pathologists  there  would  be  no 
disagreement  from  the  diagnosis  of  carcinoma. 

These  cases,  to  repeat,  were  fully  developed 
lesions  of  the  lower  lip  —  either  ulcers  or 
fungi,  with  the  characteristic  induration  and 
surface  appearance  of  the  formerly  so-called 
squamous-cell  epithelioma  or  cancer. 

These   cases   are   first   divided   into    two 


groups,  primary  and  recurrent.  In  the  pri- 
mary group  the  lip  lesion  has  not  been  sub- 
jected to  any  definite  treatment,  such  as 
X-rays,  radium,  caustics,  excision  of  a  piece 
for  diagnosis,  cautery,  or  excision  of  the  lesion. 

Of  course,  in  this  primary  group  it  is  im- 
possible to  exclude  some  form  of  local  irrita- 
tion after  the  development  of  carcinoma. 
It  is  impossible  to  imagine  a  lesion  on  the  lip 
which  would  not  be  irritated  by  the  motion 
of  the  lip,  biting  by  the  teeth,  and  picking 
and  scratching  by  the  fingers  of  the  host.  In 
some  of  the  primary  cases  undoubtedly  some 
mild  salves  or  caustics  may  have  been  used, 
but  there  has  been  no  deliberate  attempt  at 
treatment. 

In  the  second  group  the  primary  lesion  on 
the  lip  had  received  some  one  or  more  forms 
of  treatment  mentioned  above,  there  had 
been  local  recurrence,  or  recurrence  in  the 
glands  of  the  neck  only. 

This  is  a  very  important  division,  because 
the  differences  in  the  results  emphatically 
portray  the  danger  of  incomplete  and  unsuc- 
cessful treatment  of  the  primary  lesion  of  the 
lip. 

The  operations  performed  upon  these 
primary  and  recurrent  carcinomas  of  the 
lower  Up  have  been  of  two  tj^s:  In  the 
first  (our  Group  i-a),  the  operation  consisted 
of  an  excision  of  a  V-shaped  piece  of  the 
lower  lip,  including  the  lesion.  In  the  second 
group,  in  addition  to  this,  there  was  an  opera- 
tion on  the  glands  of  the  neck,  and  this  latter 
group  is  subdivided  into  cases  in  which  the 
glands  showed  no  evidence  of  metastasis  imder 
the  microscope,  and  those  in  which  there 
was  no  doubt  as  to  the  involvement  of  the 
glands.  We  have  designated  these  groups 
i-by  glands  negative  and  j-6,  glands  positive. 

It  is  interesting  and  remarkable  that 
permanent  cures  have  been  accomplished 
in  every  group,  but  the  percentage  of  cures 
differs  widely,  and  these  figures  give  the  key 
to  the  situation,  and,  in  my  opinion,  absolutely 
settle  the  problem  from  a  surgical  standpoint. 
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The  longest  cured  case  in  each  group  is  as 
follows: 

Excision  of  the  lip  only  (i-a):  Pathological  No. 
2535;  living  (1913)  fourteen  years  after  operation; 
the  patient  is  now  seventy-eight  years  of  age.  This 
patient  was  sixty-four  years  of  age  when  he  first 
noted  a  little  ulcer  on  the  lower  lip,  apparently  due 
to  the  abrasion  from  a  rough  tooth.  For  three 
years  the  lesion  remained  a  small  ulcer  with  a  scab 
which  the  patient  occasionally  picked,  and  during 
this  time  he  had  treated  the  lesion  with  some  salves. 
It  was  impossible  to  estimate  how  long  the  car- 
cinoma had  been  present.  The  gland  operation 
was  not  performed.  I  wish  to  emphasize  this  case, 
because  it  illustrates  that  we  have  no  way  to  estimate 
when  we  can  accomplish  a  cure  without  the  removal 
of  the  glands.  In  more  recent  years  this  patient 
would  have  been  subjected  to  the  routine  radical 
excision  of  the  glands  of  the  neck. 

This  case  must  be  looked  upon  as  a  cured 
cancer  of  the  lower  lip  in  which  the  operation 
consisted  of  the  excision  of  a  V-shaped  piece 
of  the  lower  Up,  including  the  lesion  and  a 
narrow  margin  oiF  healthy  tissue.  There  was 
nothing  in  the  gross  appearance,  the  clinical 
history,  or  microscopic  pathology  to  dis- 
tinguish this  cured  case  from  others  in  this 
group  who  returned  later  with  metastatic 
glands  in  the  neck,  or  from  cases  which  we 
have  subjected  to  the  combined  local  and 
gland  operation,  and  found  that  the  glands 
showed  metastasis. 

Group  i-b,  glands  negative.  Here,  in  ad- 
dition to  the  excision  of  the  lesion  on  the  Up, 
an  operation  was  performed  which  had  for 
its  object  the  removal  of  the  submental 
glands  and  submaxiUary  saUvary  and  lymph- 
glands  on  one  or  both  sides.  I  will  discuss 
the  details  of  this  operation  later. 

In  this  group  the  microscopic  study  of  the 
glands  removed  shows  no  evidence  of  car- 
cinoma. 

The  patient  who  has  Hved  longest  since  the  opera- 
tion is  recorded  under  Pathological  No.  1037.  This 
patient  is  living  (191 3)  eighteen  years  since  opera- 
tion. At  the  time  of  the  operation  he  was  forty-two 
years  of  age  and  had  observed  a  blister  on  the 
lower  Up  about  eighteen  months.  The  patient 
often  picked  this  bUster.  Up  untU  three  months 
before  admission  it  remained  the  size  of  a  pea,  then 
it  began  to  grow.  When  examined  it  was  an 
ulcer  I  by  1.5  cm.  in  diameter  with  the  characteris- 
tic indurated  edge.  In  this  case  we  may  fairly 
conclude  that  the  beginning  of  the  cUnicaUy  malig- 
nant growth  was  three  and  one-half  months.     Re- 


cently I  have  removed  a  number  of  such  blisters 
within  a  few  weeks  after  onset,  and  none  have  been 
microscopically  carcinoma.  In  the  case  just  men- 
tioned there  was  no  etiological  factor  such  as  smok- 
ing or  chewing  tobacco  to  explain  the  blister.  It 
is  one  of  the  older  histories,  and  in  these  the  details 
as  to  the  precancerous  lesion  are  meager. 

Group  j-by  glands  metastatic.  The  patient  Path- 
ological No.  2091  is  apparently  perfectly  well  (1913) 
fifteen  years  after  the  operation,  which  consisted 
of  the  removal  of  the  lesion  on  the  Up  and  of  all  the 
glands  beneath  the  jaw  from  parotid  to  parotid 
—  subparotid,  submaxiUary,  and  submental.  Stud- 
ied microscopicaUy,  only  the  left  submaxiUary 
lymph-gland  showed  metastasis.  The  epitheUoma 
occupied  the  left  third  of  the  lower  lip  and  the  angle 
of  the  mouth.  The  patient  at  the  time  of  the  opera- 
tion was  forty-four  years  of  age;  he  was  a  constant 
pipe  smoker  and  had  first  observed  a  wart  on  the 
mucocutaneous  border  of  the  left  lower  Up  where 
the  pipe  rested.  The  wart  was  first  observed  four 
years  ago,  when  it  was  the  size  of  a  spUt  pea,  one 
inch  from  the  angle  of  the  mouth.  It  grew  slowly 
and  finally  developed  into  an  ulcer.  When  he 
came  under  observation  in  the  hospital,  there  was 
no  evidence  of  the  original  warty  growth,  but  the 
portion  of  the  lip  mentioned  was  occupied  by  an 
indurated  ulcer. 

These  three  cases  iUustrate  the  three 
groups  of  primary  carcinoma  of  the  lower  lip. 

Considering  all  cases  in  which  five  or  more 
years  have  elapsed  since  operation,  the  prob- 
abiUty  or  per  cent  of  cures  in  the  different 
groups  has  been  as  foUows: 

Group  I -a,  63  per  cent;  Group  i-b,  glands 
negative,  95  per  cent;  Group  i-b,  glands 
metastatic,  50  per  cent. 

In  Group  i-a  there  are  seven  positive 
cures;  three  patients  returned  with  metastatic 
glands  in  the  neck;  two  of  these  were  sub- 
jected to  operation,  but  were  not  cured.  In 
one  instance  the  recurrence  was  local  on  the 
lip.  These  local  recurrences  will  be  dis- 
cussed later. 

Therefore,  in  ten  cases  of  cancer  of  the 
lower  Up  subjected  to  a  local  operation  only, 
three  cases,  or  30  per  cent,  returned  later 
with  metastatic  glands  in  the  neck. 

In  Group  i-b,  glands  negative^  there  are 
21  cases.  Twenty  patients,  or  95  per  cent, 
are  weU  five  years  or  more  since  operation. 
The  one  failure  was  due  to  local  recurrence 
in  the  Up. 

These  cUnical  results,  in  21  cases  in  which 
our  microscopic  examination  failed  to  find 
cancer  metastasis,  may  be  looked  upon  as 
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confirming  the  pathological  diagnosis.  This 
becomes  obvious  only  when  we  consider  the 
results  in  the  next  group: 

Group  i-b,  glands  metastatic.  Six  cases 
are  well  five  or  more  years  since  operation 
(50  per  cent).  In  two  there  was  a  recurrence 
in  the  neck,  but  these  patients  were  cured  by 
secondary  operations.  In  four  cases  the 
regionary  recurrence  was  hopeless;  two  of 
these  had  local  recurrence  also. 

These  figures  show  that  with  the  operation 
as  performed  only  fifty  per  cent  of  the  cases 
have  remained  free  from  recurrence  in  the 
neck  when  the  glands  removed  at  the  first 
operation  showed  metastasis. 

The  accuracy  of  our  figures  and  the  clinical 
confirmation  of  our  diagnosis  as  to  the  pres- 
ence or  absence  of  metastasis  in  the  glands 
removed  in  Group  i-b  is  shown  in  the  follow- 
ing, which  are  probably  more  than  mere 
coincidence:  The  percentage  of  cures  in 
Group  i-a,  local  operation  only,  is  63;  that  is, 
in  27  per  cent  the  failure  to  cure  was  due  to 
the  presence  of  glandular  metastasis  at  the 
time  of  the  operation.  Now  when  we  put 
together  Group  i-b,  glands  negative,  21  cases, 
and  Group  i-b,  glands  metastatic,  12  cases, 
we  find  that  •the  probability  of  metastasis  at 
the  time  of  operation  is  37  per  cent,  which 
leaves  63  per  cent  with  glands  negative  and 
equals  the  per  cent  of  cures  in  the  cases  in 
which  the  glands  were  not  removed.  We, 
however,  do  not  need  this  rather  interesting 
coincidence  of  figures  to  indicate  the  necessity 
of  the  glandular  operation.  At  least  in  the 
five-year  cases  the  per  cent  of  glandular 
involvement,  either  estimated  by  the  micro- 
scopic examination  of  the  glands  removed 
in  Groups  i-b  or  the  recurrences  in  the  glands 
in  Group  i-a,  is  37  per  cent.  Every  patient, 
therefore,  with  a  fully  developed  carcinoma 
of  the  lower  lip  of  the  spino-  or  cubocellular 
type  runs  the  risk  of  metastasis.  I  have 
been  unable,  from  a  most  critical  investiga- 
tion, to  find  any  evidence  from  the  clinical 
appearance,  or  the  microscopic  examination 
of  the  lesion  on  the  lip,  which  would  allow 
one  to  conclude  whether  the  probability  of 
metastasis  is  more  or  less.  There  is,  there- 
fore, every  reason  for  routine  removal  of 
glands  of  the  neck  in  carcinoma  of  the  Up. 


This,  it  seems  to  me,  may  be  looked  upon 
as  a  settled  question.  If  the  glands  are 
involved,  the  probability  of  a  cure  from  our 
present  statistics  is  fifty  per  cent.  I  think 
I  shall  be  able  to  show  later  that  this  can  be 
increased  by  improvements  in  the  neck  opera- 
tion. 

However,  this  possibility  and  thirty-five 
per  cent  probabilty  of  metastasis  to  the 
lymph-glands  of  the  neck  after  the  cancer 
had  ingrafted  itself  on  the  precancerous 
lesion,  and  the  fact  that  when  this  metastasis 
had  taken  place  the  probability  of  a  perma- 
nent cure  is  fifty  per  cent,  justity  the  con- 
clusion that  the  best  time  to  excise  the  lip 
lesion  is  during  the  precancerous  stage. 

Judging  from  a  tabulation  of  the  duration 
of  the  disease  from  the  onset  of  the  first  visible 
and  palpable  lesion  to  the  time  of  operation 
and  the  duration  of  certain  changes  in  this 
lesion  which  indicated  at  least  the  develop- 
ment of  clinical  carcinoma,  we  may  conclude 
with  a  large  degree  of  certainty  that  the  re- 
moval of  the  lesion  in  the  early  weeks  after 
its  onset  would  accomplish  a  cure  in  almost 
one  hxmdred  per  cent  of  the  cases. 

It  is  also  my  opinion  that  there  will  not 
be  many  unnecessary  operations.  Any  lesion 
of  the  lower  lip  which  does  not  heal  within 
a  few  weeks  should  be  excised.  This  can  be 
done  under  local  anaesthesia;  the  scar  is  in- 
significant, even  to  a  woman. 

BENIGN   PRECANCEROUS    LESIONS    OF    THE 

LOWER  LIP 

Up  to  the  present  time  (December,  1913), 
among  about  200  lesions  of  the  lower  lip,  15 
(about  7  per  cent)  have  been  microscopically 
benign.  It  is  my  opinion  that  these  lesions 
represent,  in  gross  and  microscopic  charac- 
teristics, the  lesions  that  the  remaining  185 
patients  told  us  about  as  the  beginning  of 
their  trouble  on  the  lower  lip.  But  in  the  185 
patients  certain  changes  had  taken  place  which 
the  patients  themselves  had  observed  and 
which  we  found  when  we  studied  the  lesion 
in  the  gross  and  microscopically.  Carcinoma, 
or  malignant  epithelioma,  was  present  mi- 
croscopically in  every  instance.  In  18  cases 
the  gross  lesion  was  still  what  might  be  called 
a  wart,  but  microscopically  carcinoma  was 
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Fig.  I.  Pathological  No.  11746.  Precancerous  lesion 
of  lower  lip:   blister  from  smoking. 

While  male  aged  33;  first  blister  nine  months;  healing 
after  ceasing  smoking;  recurrence  six  months  after  re- 
suming, but  did  not  heal  when  patient  discontinued 
smoking  again.     Complete  excision. 

Serial  sections  show  no  carcinoma  in  excised  area,  but 
superficial  ulceration  with  some  atypical  downgrowth. 

evident.  I  have  called  this  lesion  a  malignant 
wart.  In  the  remaining  167  cases  the 
gross  lesion  was  either  an  ulcer  or  a  fungus, 
and  microscopically  a  fully  developed  car- 
cinoma, with  few  exceptions,  of  the  spinal- 
cell  type.  I  will  discuss  later  the  few  cases 
of  carcinoma  bascocellulare   or  rodent   ulcer. 

It  is  interesting  to  note  that  nine  of  the 
benign  lesions  have  come  under  observation 
in  the  last  five  years,  while  during  the  pre- 
vious nineteen  years  there  were  observed  only 
six  betugn  lesions.  This  large  increase  in  the 
number  of  the  benign  precancerous  lesions 
of  the  lower  Up  is  entirely  due  to  the  educa- 
tion of  our  medical  students  and  to  the  mem- 
bers of  the  profession  and  pubUc  who  have 
been  reached  by  the  local  educational  propa- 
ganda. 

Duration.  The  duration  of  these  benign 
lesions  is  of  great  importance,  because  it 
explains  why  we  have  accomplished  cures  in 
cancer  of  the  lower  lip  in  persons  who  have 
come  for  treatment  many  months  or  years 
after  the  beginning  of  the  first  visible  and 
palpable  change  in  a  small  spot  at  the  muco- 
cutaneous border  of  the  lower  lip.  In  these 
cases  it  is  often  impossible  to  estimate  when 
cancer  develops.  One  can  be  certain  of  two 
facts  only,  the  duration  of  the  disease  and  the 
presence  of  carcinoma.  Now  that  I  have  had 
the   opportunity   to   study   critically   fifteen 


Fig,  2.  Pathological  No.  14945.  Photograph  of 
excised  piece  from  lower  lip.     The  dark  area  is  a  smokers' 

White  male  aged  60;  lesion  one  year.     Complete  local 
excision,  November,  1913, 
Microscopic  section  Fig.  5. 

benign  lesions  I  can  understand  why  some 
cures  have  been  accomplished  in  cancer  of  the 
lower  lip  when  the  lesion  has  been  present  a 
considerable  time. 

In  twelve  of  these  fifteen  benign  lesions 
we  have  exact  data  as  to  their  duration :  two 
were  present  less  than  one  month;  one,  two 
months;  two,  six  to  nine  months;  one,  nine 
months  to  one  year;  one,  eighteen  months; 
two,  two  years;  two,  three  years;  two,  five 
years. 

Up  to  the  present  time  I  have  never 
observed  a  lesion  still  microscopically  benign 
with  a  duration  of  definite  existence  over 
five  years.  However,  in  some  of  the  patients 
who  have  come  under  observation  with  can- 
cer the  history  would  suggest  that  the  benign 
lesion  in  a  few  instances  had  been  present 
and  quiescent  for  more  than  five  years;  but, 
of  course,  one  cannot  prove  this. 

Smokers'  burn.  The  most  frequent  benign 
precancerous  lesion  is  a  burn  from  smoking  a 
pipe  or  cigar.  At  the  mucocutaneous  border  of 
the  lower  lip  (Fig,  i)  there  appears  a  small 
depressed  area,  dark  in  color  and  of  leathery 
consistency.  This  dark  area  (Fig.  2)  cannot  be 
picked  off  as  a  scab.  Microscopically  it  is 
composed  of  dried,  hornified  epithelium,  be- 
neath which  there  is  a  zone  of  epidermis  in 
which  the  papillary  body  is  practically  absent ; 
nor  do  we  see  sweat-glands  or  hair-follicles.  In 
Figs.  3  and  4  we  have  the  microscopic  appear- 
ance of  a  bum  of  but  four  weeks'  duration. 
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Fig.  3-  Patholojpcal  No.  14116.  Precancerous  IcMon: 
smokers'  bum.  White  male  aged  44;  lesion  four  weeks. 
The  section  shows  the  mucous  membrane  at  the  edge  of 
the  burn  and  the  new  epithelium  (growing  over  the  ulcer. 
Sec  Fig.  6  for  high  power  and  Figs,  i  and  2  for  the  gross 
appearance  of  smokers'  bum. 


In  Fig.  5  of  a  similar  lesion  of  one  year's  dura- 
tion (for  gross  appearance  see  Fig.  2)  we  note 
complete  epidermization,  while  in  Figs.  3 
and  4,  in  which  the  lesion  was  of  but  four 
weeks'  duration,  there  are  still  small  areas  of 
ulceration. 

From  this  study  I  am  impressed  that  in  a 
smokers'  bum  of  this  kind,  the  epidermis  of 
the  mucocutaneous  border  is  injured  over 
a  small  area  by  a  single  or  repeated  applica- 
tion of  heat.  The  probabilities  are  that  the 
epidermal  cells  die,  but  do  not  become  de- 
tached. This  sequestrum  of  epidermis  acts 
like  a  scab  and  new  epithelium  grows  across. 
The  dry,  dead  surface  layer  may  remain  in- 
tact, as  in  Figs.  2  and  5,  for  one  year. 

Patients  who  come  to  us  with  cancer  tell 
us  that  the  first  change  which  they  obser\'e 
is  that  of  a  scab  which  can  be  pulled  off. 
The  scab  stage  is  of  various  duration;  then 
the  patients  observe  that  the  scab  has  become 
larger;  induration  now  appears  with  the 
formation  of  a  definite  fungus  or  ulcer. 
Microscopically  this  latter  lesion  is  always 
carcinoma. 

In  some  instances  the   excessive  smoker 


Fig.  4.  Pathological  No.  14116.  High  power  of  sec- 
tion shown  in  Fig.  5.  New  epiUielium  growing  over  super- 
6cial  ulcer  due  to  bum. 


experiences  a  burn  with  a  blister.  The  blister 
heals  and  the  lesion  disappears,  or  in  the 
position  of  the  blister  an  ulcer  (Fig.  6)  or  a 
wart  appear  with,  later,  the  development  of 
malignancy. 

Patients  who  come  under  observation  with 
benign  smokers'  burns,  or  with  a  cancer 
which  has  developed  in  one,  often  give  a 
history  of  one  or  more  such  lesions  which  have 
appeared,  healed  and  reappeared,  usually 
at  the  same  spot.  This  was  the  history 
in  the  case  illustrated  in  Fig.  i. 

Of  the  fifteen  benign  lesions,  eight  are  dis- 
tinctly smokers'  burn;  four  are  of  the  type 
illustrated  in  Figs,  i  and  2;  two  with  the 
history  of  the  development  of  a  wart  in  a 
blister  from  a  bum;  two  of  a  distinct  ulcer 
(Fig.  6)  after  a  smokers'  bum.  In  seven 
cases  there  is  no  definite  history  of  smoking, 
but  the  ulcer  or  wart  developed  in  a  fever 
blister  in  two  cases  and  in  wounds  in  five 
cases. 

When  the  mucous  membrane  or  epidermis 
of  the  skin  is  irritated  or  injured  there  re- 
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Fig.  5.  Pathological  No.  14949.  FhotomicroKTaph  of 
smokers'  bum  of  one  yeat's  duration,  in  which  uiere  has 
been  no  change. 

The  section  shows  a  layer  oC  epidermis  without  papillaiy- 
body  formation,  resting  on  chronic  inflammatory  tissue. 

See  Fig.  1  for  gross  appearance. 

suits  either  an  ulcer  or  a  hypertrophy  of  the 
epidermis.  If  the  epidermis  is  entirely  de- 
stroyed, there  must  first  result  an  ulcer.  If 
this  remains  unhealed,  we  have  a  chronic 
ulcer  in  which  there  is  always  an  attempt  at 
epidermization,  or,  in  the  healing  of  the  ulcer, 
there  may  be  overproduction  of  epithelium 
with  the  development  of  a  wart,  keratosis, 
com,  callosity,  or  papilloma,  —  all  terms 
used  to  designate  different  gross  types. 
These  same  lesions  may  develop  at  the  point 
of  injury  without  a  primary  ulceration. 

So,  in  these  fifteen  benign  lesions  of  the 
lower  lip,  there  is  always  an  etiological  factor 
of  some  kind  due  to  either  a  single  or  repeated 
irritation.  When  perfect  healing  does  not 
take  place  there  remains  an  epidermal  defect 
of  which  the  patient  is  conscious,,  although 
there  is  no  pain. 

It  is  impossible  to  imagine  a  lesion  on  the 


Fig.  6.  Pathological  No.  14492.  Superfidal  ulcera- 
tion of  lower  lip,  associated  with  diffuse  tobacco  stomatitis 
aDd  glossitis,  of  three  weeks'  duration;  no  induration. 
Wassermann  negative. 

Male  aged  72,  constant  smoker;  lesions  completely 
healed  after  stopping  smoking  and  mouth  irrigation  with 
bicarbonate  of  soda.  If  this  lesion  had  not  healed  it 
would  have  been  excised. 

At  X  small  subepidermal  nodule,  excised;  microscopically 
benign  basal-cell  epithelioma. 

mucocutaneous  border  of  the  lower  hp  which, 
after  it  has  developed,  does  not  continue  to  be 
irritated,  either  by  the  pipe  or  the  cigar  which 
the  patient  continues  to  use,  or  biting  with 
the  teeth,  picking  with  the  fingers,  or  even 
irritation  with  coarser  forms  of  food. 

In  this  study  of  185  cases  of  cancer  we  have 
never  observed  a  microscopically  malignant 
lesion  in  which  the  patient  has  not  told  us  of 
the  first  defect  which,  from  the  description, 
resembled  one  of  the  benign  lesions  which 
we  have  seen  in  the  gross  and  under  the 
microscope. 

DURATION  OF  LESION 
Among  our  200  cases  of  lesions  of  the  lower 
lip,  in  only  eleven  was  the  defect  observed 
three  months  or  less.  Three  of  these  cases 
are  benign;  two  very  early  malignant  warts; 
two  fully  developed  cancers,  both  in  burns 
from  smoking.  In  these  two  cases  the  re- 
moved glands  showed  no  metastasis  and  the 
patients  have  remained  well  five  years  or 
more  since  operation.  In  one  case  there  was 
a  fully  developed  cancer  in  a  lesion  of  three 
months'  duration;  the  glands  were  not  re- 
moved, and  the  patient  returned  in  two  years 
and  eight  months  with  metastasis  to  the 
glands.  Then  there  are  two  recent  cases  of 
fully  developed  cancer  of  less  than  three 
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Fig.  7.  Pathological  No.  13926,  Benign  epithelial 
wart.  Male  aged  25;  lower  lip  chapped  and  indented  from 
biting  with  teeth;  wart  of  three  weeks'  duration.  Ex- 
cision under  coo-ine.  Remainder  of  lip  healed  alter 
breaking  the  habit. 

months'  duration  without  metastasis  to  the 
glands,  which  up  to  the  present  time  have 
remained  well. 

In  this  group  of  lesions  of  less  than  three 
months  there  is  one  case  with  metastasis  to 
the  glands  of  the  neck.  In  a  period  of 
twenty-three  years,  with  a  record  of  200  cases, 
this  one  case  stands  out  unique  in  the  fact 
that  with  a  lesion  of  apparently  only  three 
weeks'  duration  the  removed  glands  show 
metastasis. 

Pathological  No.  11036.  This  patient,  a  white 
male,  aged  fifty-five,  has  been  an  inveterate  smoker 
of  a  pipe  tor  years.  He  claims  that  his  attention 
was  called  to  the  ulcer  on  the  mucous  membrane 
side  of  the  lower  lip  only  three  weeks  ago  by  pain. 
Pain  is  such  an  unusual  symptom  of  onset  that  it  is 
quite  probable  that  the  ulcer  may  have  been  there 
longer.  The  indurated  ulcer  was  the  size  of  a 
twenty-five-cent  piece,  began  at  the  mucocutaneous 
border,  and  involved  chielly  the  mucous  membrane 
side.  This  is  an  unusual  position  and  as  a  rule  the 
type  of  the  tumor  has  been  of  the  transitional  or 
cuboidal  cell.  We  have  had  four  such  cases,  but 
this  is  the  first  one  composed  of  spinal  cells  with 
pearly  body  formation.  The  operation  in  Decem- 
ber, 1910,  consisted  of  complete  en  bloc  dissection 
of  the  glands  on  both  sides  of  the  neck,  including 
the  tips  of  both  parotid  glands,  and  a  large  V-shaped 
piece  of  the  lower  lip,  including  the  ulcer,  with  a 


Fig.  8.  Pathological  No.  13926.  Photomicrograpb  of 
benign  wart.     Wart  of  three  weeks'  duration,  due  to  biting 

of  chapped  lips. 

good  margin  of  healthy  tissue.  This  piece  was 
dissected  in  continuity  with  the  tissue  of  the  neck. 
It  was  necessary  to  perform  a  slight  plastic  operation 
to  repair  the  lip.  The  cancerous  ulcer  was  entirely 
on  the  left  side  of  the  lower  lip  and  only  the  left 
submaxillary  lymph-glands  showed  metastasis. 
The  other  glands  were  negative.  This  patient 
is  well  and  free  from  any  signs  of  recurrence  three 
years  since  operation  (December,  1913). 

This  investigation  of  eleven  cases  of  lesions 
of  the  lower  Up  in  which  the  duration  was 
three  months  or  less  demonstrates  that 
carcinoma  may  develop  even  with  metastasis 
to  the  glands  within  this  period. 

Benign  warts.  Fig.  7  illustrates  a  benign 
wart  of  three  weeks'  duration.  Fig.  8  shows 
the  microscopic  appearance.  This  lesion 
developed  in  a  lip  irritated  by  habitual  biting. 
The  other  defects  of  the  lip  due  to  biting  are 
also  shown  in  Fig.  7.  After  the  excision  of 
this  wart  the  patient  discontinued  the  habit. 
and  now,  December  1913.  nine  months  since 
operation,  the  lip  is  entirely  healed. 

Fig.  9  illustrates  a  warty  growth  which  de- 
veloped in  the  wound  of  a  razor  cut,  and  this 
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Fig.  lo.     Pathological  No.  645S.     Photograph  of  patien 
Fig.  9.     Pathological  No.  1159Q.     Benign  precancerous      with  extensive  malignant  wart  of  lower  lip. 
leaon:   wart  on  lower  lip.     Onset  in  col  from  razor  three  White  male  aged  62;  onset  two  years;  patient  carrie 

years  and   three  months  ago.     Local  excision  —  no  re-      nails  in  mouth.     Chief  grqwth  past  two  months.    Local 


two  and  one-half  years. 

wart  has  been  present  three  years  and  three 
months.  The  picture  shows  considerable 
down-growth  of  the  papillary  body,  but  at 
every  point  the  basal  cell  is  preserved,  and 
there  is  no  histological  evidence  of  carcinoma. 
This  patient  is  well  two  and  one-half  years 
since  operation. 

Of  the  fifteen  benign  precancerous  lesions 
of  the  lower  lip,  twelve  were  treated  by 
excision  of  a  V-shaped  piece  of  the  lower  lip 
(Fig.  2),  and  then,  when  the  microscopic 
examination  demonstrated  no  malignancy, 
nothing  further  was  done.  Among  these 
twelve  cases  there  was  one  recurrence  —  the 
case  illustrated  in  Fig.  i.  I  saw  this  patient 
in  consultation  and  advised  the  excision  of 
the  lesion  with  a  good  margin.  Clinically, 
it  was  benign.  The  patient,  a  doctor,  writes 
me  that  the  microscopic  examination  showed 
no  evidence  of  carcinoma.  Apparently  suf- 
ficient margin  was  not  given  to  the  smokers' 
bum;  at  least  there  was  a  recurrence  within 
a  few  months.  The  lesion  was  re-excised. 
The  microscopic  examination  of  this  tissue 


after  ii 


implete  operatio 


(SeeU 
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showed  no  carcinoma,  and  there  has  now 
been  no  recurrence  six  months  since  the  last 
operation. 

I  am  confident,  from  my  own  experience, 
that  there  should  be  no  recurrence  when  the 
lesion  is  given  a  good  margin,  and  this  larger 
V-shaped  piece  will  not  leave  a  mutilating 
scar.    Fig.  2  illustrated  the  proper  margin. 

In  three  of  the  cases  a  clinical  diagnosis 
of  cancer  was  made,  and  the  operation  con- 
sisted of  the  removal  of  the  lip  and  glands 
of  the  neck.  The  operations  were  performed 
under  ether  narcosis,  and  one  patient  died  of 
pneumonia  —  a  white  male,  aged  61,  who 
suffered  with  chronic  emphysema  of  the  lung. 

/  emphasize  this  death,  because  in  lesions 
of  the  lower  lip,  especially  in  older  people, 
or  younger  adults  with  some  handicap,  the 
complete  operation  under  ether  narcosis  has 
a  mortality;  and,  as  I  will  discuss  later,  it  is 
never  necessary  to  give  a  general  anaesthetic 
for  the  removal  of  the  local  lesion  on  the  lip. 
This  can  be  done  under  local  anaesthesia. 
Then  the  tissue  is  examined  carefully  under 
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Fig.  ti.  Pathological  No.  14394.  Malignant  wart  of 
lower  lip.  Patient  aged  43;  wart  eight  months  in  wound 
from  razor  cut.  E^d^on  of  lesion  on  lip  only.  Six 
months  (1913)  well.  The  scar  to  the  right  of  the  lesion 
is  the  result  of  the  exdsion  of  a  similar  lesion  thirteen 
years  ago.  This  le^on  was  a  malignant  wart  of  eight 
weeks'  duration  having  originated  in  a  fever  blister.  At 
that  c^>eration  the  glands  of  the  neck  were  removed,  but 
did  not  show  metastasis. 

the  microscope.  If  this  examination  shows 
distinct  benignity,  there  is,  of  course,  no 
indication  for  the  gland  operation.  If  the 
lesion  in  the  gross  is  a  wart  and  the  micro- 
scope shows  early  carcinoma,  our  experience 
also  demonstrates  that  there  is  no  necessity 
for  the  operation  on  the  glands.  When, 
however,  the  section  pictures  a  fully  developed 
carcinoma,  the  glands  should  be  removed. 
As  I  will  discuss  later,  this  large  and 
carefully  investigated  material  demonstrates 
that  the  results  are  equally  good  with  an 
operation  in  two  stages,  and  that,  except  in 
the  very  extensive  carcinoma  of  the  lower 
lip,  the  removal  of  the  local  lesion  and  of  the 
glands  of  the  neck  need  not  be  done  in  con- 
tinuity or  en  bloc. 

Malignant  warts.  We  have  observed  eight- 
een cases.  The  etiological  factors  have 
been  the  same  as  in  the  benign  group  —  burn 
from  smoking,  a  wound  of  some  kind,  a  fever 
blister.     The  result  of  the  injury,  or  the  irrita- 


Fig.  12.  PaUtological  No.  2S26.  Photomicrograph  of 
a  malignant  wart  of  the  lower  lip. 

White  male  aged  54;  wart  two  months.  No  note  on 
etiological  factor.  Excision  of  lesicoi  and  glands  of  neck. 
Glant^  show  no  metastasis.  Patient  wdl  twelve  and 
one-half  yeais. 

After  microscopic  study  of  the  wart  in  this  case  there 
was  no  necessity  lot  a  gland  operation. 

tion,  has  been  the  development  of  a  wart 
which  has  remained  quiescent  and  has  then 
begun  to  grow.  Clinically,  these  malignant 
warts  have  been  larger  (Fig.  10)  than  the 
benign,  and  as  a  rule  Uiere  has  been  ulceration 
at  the  surface  and  at  the  base.  We  have 
never  observed  a  wart  larger  than  the  end  of 
the  index  finger  on  the  lower  lip  to  be  micro- 
scopically benign,  but  smaller  warts  {Fig.  11) 
have  been  microscopically  malignant. 

The  duration  of  these  warts  from  the  time 
of  the  onset  of  the  lesion  to  treatment  has 
varied  from  two  months  to  ten  years.  The 
shortest  duration  has  been  two  months  — 
two  cases;  one  case,  three  to  six  months; 
three  cases,  six  to  nine  months;  two  cases, 
nine  months  to  one  year;  one  case,  eighteen 
months;  two  cases,  two  years;  six  cases,  five 
to  ten  years.  In  all  the  cases  in  whicb  the 
duration  of  the  wart  has  been  more  than  two 
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Fig.  13.  Pathological  No.  3994.  Fhotoinicrograph  of 
malignant  wart.  The  section  shows  the  epithelial  nests 
with  pearly-body  formations. 

While  male  aged  61;  pipe  burn  seven  years;  "scab" 
formation  similar  to  that  shown  in  Fif;.  iq  until  six  months 
ago,  when  a  wart  developed.  Operation,  November,  i<)oi 
—  ezdsion  of  lesion  on  Up  and  glands  of  the  neck.  No 
metastasis  to  glands. 

The  patient  is  well  (1913)  w  years. 

years  the  patients  have  observed  recent 
growth,  or  shght  ulceration,  always  of  less 
than  six  months'  duration.  We  have,  there- 
fore, no  observation  of  a  wart  becoming 
malignant  in  less  than  two  months,  but  we 
have  observed  warts  that  were  apparently 
benign  for  nine  years. 

In  five  cases  the  operation  consisted  of 
excision  of  a  V-shaped  piece  of  the  lower  lip, 
giving  the  wart  a  goixi  margin.  In  this 
group  there  have  been  no  recurrences.  In 
the  remaining  thirteen  cases  the  operation 
consisted  of  Uie  removal  of  the  wart  and  of 
the  glands  of  the  neck  at  the  same  operation 
or  in  two  stages.  I  have  never  been  able 
to  demonstrate  metastasis  in  the  glands  re- 
moved. Fortunately,  there  have  been  no 
post-operative  deaths  after  this  apparently 
unnecessary  glandular  operation.  There  has 
been  one  recurrence,  local,  however,  on  the 
lip,  and  due,  I  am  sure,  to  an  incomplete 
local  operation. 


Fig.  14a.  Pathological  No.  14419.  Carcinoma  oi  the 
lower  Up.    Typical  surface  and  indurated  edge. 

Male  aged  50;  lesion  dght  moDths;  began  in  ulcer  from 
carrying  ruils  in  mouth  (carpenter). 

Exdaon  under  cocaine.  Microscopically,  carcinoma 
spinocellulare. 


Fig.  14b.  Pathological  No.  14419.  Carcinoma  spino- 
cellulare. See  Fig.  14.  Photomicrograph  ^ows  edge  of 
newgrowth  —  tjTjical,  fully  developed  c 
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Fig.  15.  Pathological  No.  15090.  White  male  aged 
51;  unhealed  wound  after  razor  cut  of  21  years'  duration; 
for  g  years  apparently  there  was  nothing  but  a  small  scab 
or  wart;  for  la  ^rs  he  has  been  treating  the  lesion  with 
salf,  recently  with  X-ray.  The  patient  states  that  with 
every  treatment  the  lesion  grew  larger.  The  excavated 
ulcer  followed  the  application  of  the  X-ray. 

Pathological  No.  6458  (Fig.  10).  White  male 
aged  sixly-two.  Onset  of  the  wart  two  years  in  a 
small  ulcer  due  to  carrying  nails  in  the  mouth 
(patient  is  a  shoemaker  and  does  not  smoke).  The 
warty  growth  has  gradually  increased  in  size, 
especially  during  the  last  two  months,  and  now 
involves  almost  the  entire  lower  lip  from  angle  lo 
angle.  The  gross  and  microscopic  study  of  the 
piece  removed  from  the  lip  shows  at  the  margin 
near  the  left  angle  apparently  incomplete  removal. 
The  glands  removed  at  the  operation  showed  no 
metastasis.  The  recurrence  in  this  case  was  prog- 
nosticated from  the  pathological  study.  The 
patient  was  readmitted  two  years  later  with  a  re- 
currence at  the  left  angle,  where  it  had  been  in- 
completely removed,  and  the  recurrence  involved 
the  left  cheek.  An  extensive  local  operation  was 
performed.  This  patient  died  in  March,  1913,  six 
years  after  the  second  operation,  with  extensive 
local  recurrence. 

This  case  illustrates  the  danger  of  delay 
even  in  apparently  innocent  warty  growths. 
It  also  shows  the  results  of  faulty  surgery. 


Fig.  16.  Pathological  No.  14593,  White  male  aged 
58;  smokere'  bum  (pipe)  s  years;  healing;  recurrence  4 
years;  no  local  growth  until  S  months  ago;  treatment  with 
caustics  3  months.  Now  an  excavated  ulcer  destroying 
the  left  two-thirds  of  the  lower  lip  with  extensive  indura- 
tion  and  intiltration  of  the  left  cheek  and  remains  of  the 
lower  lip  down  to  the  jaw. 

The  photograph  shows  the  result  of  local  operation. 


I  shall  discuss  later  the  modification  of  the 
operation  to  meet  the  demands  of  the  local 
growth. 

In  this  group  there  has  not  been  much 
difficulty  in  distinguishing  the  malignant 
wart,  in  which  apparently  it  is  not  necessary 
to  remove  the  glands.  In  the  gross  the 
lesion  on  the  lip  is  a  distinct  wart  (Figs.  10  and 
11).  Microscopically,  the  picture  is  chiefly 
that  of  papillary  overgrowth  (Figs.  12  and 
13),  but  we  always  observe  at  the  base  of 
some  of  the  hypertrophied  papillae  the  absence 
of  the  basal  cell  and  the  infiltration  of  the 
cuboidal  and  spinal  cells  into  the  lymphoid- 
cell  stroma. 

I  should  advise  any  surgeon,  if  he  has  any 
doubt  about  cases  of  this  kind,  to  treat  them 
as  carcinoma  fully  developed  and  to  remove 
the  glands.  It  is  my  opinion,  however,  that  the 
pathologically  trained  surgeon  and  the  surgi- 
cally trained  pathologist  should  be  able  to 
recognize  this  early  malignant  group  and  save 
the  patient  the  glandular  operation,  because 
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Fig.  17.  Patholofpcal  No.  12637.  Photograph  of 
patient  with  inoperable  cancer  oi  Ihe  lower  lip  and  glands 
of  the  neck. 

White  male  aged  68.  Patient  a  plasterer  and  carries 
nails  in  his  mouth;  onset  wart  thtee  years;  treatment  with 
caustics  and  sail  began  16  months  ago  with  the  result 
shown  in  photograph. 

this  operation,  especially  under  ether  narcosis, 
has  an  element  of  danger  in  the  aged  and 
handicapped  younger  individuals. 

CARCINOMA    OF    THE    LOWER     LIP 

Carcinoma  spinocellulare.  In  the  attempt 
to  decrease  the  number  of  deaths  from  cancer, 
there  are  two  factors  over  which  we  have 
control  —  the  duration  of  the  disease  and 
the  treatment.  To  decrease  the  duration 
of  the  disease,  we  must  educate  the  public 
and  the  profession  on  the  potential  dangers 
of  the  precancerous  lesion.  To  improve 
treatment,  we  must  educate  the  profession 
as  to  the  danger  of  irritating  applications 
to  the  precancerous  and  early  cancerous 
lesion,  the  danger  of  excision  of  a  piece  for 
diagnosis,  and  incomplete  removal  of  the 
local  disease.  From  a  more  critical  study 
of  large  groups  of  cases  we  must  educate  the 
surgeon  as  to  the  proper  operation,  which 
varies  according  to  the  situation,  character, 
and  duration  of  the  lesion. 

Duration  of  the  disease.  Among  200  lesions 
of  the  lower  lip  in  170  we  have  accurate  data 


Fig.  18.  Pathological  No.  2gi.  Photomicrograph  oF 
cardnoma  spinocellulare  in  a  small  crack  in  the  lower  lip. 
Entire  lesion  shown  in  section.     See  text. 

of  the  exact  duration  of  the  lesion  on  the  lip. 
(The  remaining  cases  are  those  sent  to  the 
laboratory  from  outside  sources  without 
exact  clinical  data,  and  in  spite  of  much  cor- 
respondence we  have  been  unable  to  obtain 
these  data.) 

In  only  eleven  cases  (seven  per  cent)  has 
the  duration  of  the  lesion  been  three  months 
or  less.  I  have  discussed  these  cases.  With- 
in these  three  months  it  is  possible  for  a  cancer 
to  develop,  even  with  metastasis  to  the  glands. 

In  an  adult  over  twenty-five  years  of  age, 
with  a  lesion  of  the  lower  lip  locahzed  at  one 
spot,  it  will  be  safer,  if  this  lesion  does  not 
heal  within  one  month,  to  excise  it.  The 
danger  of  delay  after  one  month  is  metastasis 
to  the  glands.  After  the  proper  radical 
local  excision  there  should  never  be  local 
recurrence,  even  in  the  fully  developed 
carcinoma.     But   one   cannot   foretell   when 
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1^.  19.  Pathological  No.  9184.  Photograph  of  ei- 
dsed  piece  of  lip  and  mass  of  tissue  removed  from  the 
neck,  representing  the  complete  en  bloc  dissection,  from 
parotid  to  parotid. 

Wfait«  male  aged  33;  onset  smokers'  bum  4  years;  local 
growth  6  months,  more  rapid  after  cauterization  4  months. 
The  lesion  is  covered  with  a  scab;  it  has  the  typical  in- 
duration of  cancer.  The  glands  show  no  evidence  of 
metastasis.  Thb  patient  is  free  from  recurrence  (De- 
cember, igrj)  s  years  since  operation. 

metastasis  to  the  glands  does  take  place. 
My  investigation  shows  that  in  one  lesion  of 
only  three  weeks'  duration  glandular  metas- 
tasis had  already  occurred.  This,  of  course, 
is  very  unusual.  The  danger  of  metastasis 
to  the  glands  of  the  neck  is  shown  by  our 
results  in  five-year  cases:  twelve  cases  with 
but  six  permanent  cures,  or  50  per  cent. 
Undoubtedly  better  surgery  will  demonstrate 
that  better  results  may  be  obtained  by  a  more 
careful  and  radical  dissection  of  the  tissues  in 
the  neck,  but  I  am  confident  the  end-results 
will  never  be  as  good  as  when  the  operation 
is  performed  before  metastasis  has  taken 
place.  This  is  demonstrated  in  the  investi- 
gation of  21  cases  in  which  it  is  five  years  or 
more  since  the  operation.  This  operation 
consisted  of  the  removal  of  the  lesion  on  the 
lip  and  of  the  glands  of  the  neck.  The  micro- 
scopic examination  of  the  glands  showed  no 
metastasis.  Twenty  {95  per  cent)  of  these 
cases  have  been  cured.     The  one  failure  to 


Fig.  to.  Pathological  No.  ^614-  Photomicrograph  of 
metastatic  area  in  submental  gland  removed  S  years 
after  eidsion  of  a  cancer  o(  the  bwer  lip.  Well  twenty 
years  after  first  operation. 

cure  was  due  to  a  local  recurrence  on  the  lip. 
The  lesion  was  an  extensive  one  and  in- 
completely removed. 

We  may,  therefore,  safely  state  that  delay 
after  one  month  means  taking  gamblers' 
chances,  and  the  probability  of  metastasis 
to  glands  increases  with  further  delay. 

That  the  public  and  profession  need  educa- 
tion in  regard  to  this  is  shown  by  the  follow- 
ing figures: 

TABLE  OF  DURATION  OF  THE  DISEASE  IS 
LESIONS  OF  THE  LOWER  HP 

Less  than  3  months 

3  to  6  months 

6  to  9  months 

g  months  to  i  year 

I  year  to  18  months 

18  months  to  2  years 7 

I  to  3  years jg 

3  to  5  years 18 

5  years  and  over    32 

This  table  speaks  for  itself.  I  am  quite 
confident  that  if  the  people  and  the  profession 
understand  the  situation  and  the  danger  of 
delay  the  number  of  earlier  cases  in  future 
years  will  be  tremendously  increased. 

Among  the  ten  cases  in  which  the  lesion 
was  less  than  three  months  and  in  which  fi\-e 
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years  or  more  have  elapsed  since  operation 
there  has  been  but  one  failure  to  cure.  In 
this  case,  already  mentioned,  the  operation 
consisted  of  the  removal  of  the  lesion  of  the 
lip  only,  and  this  patient  returned  two  years 
and  eight  months  later  with  metastasis  to 
glands  and  was  not  cured  by  a  secondary 
operation. 

This  and  many  other  observations  demon- 
strate that  no  matter  what  the  duration  of  the 
lesion  on  the  lip  and  no  matter  how  small  it 
is,  if  the  microscopic  study  shows  a  fully 
developed  carcinoma  of  the  squamous,  or 
spinal-cell  type,  the  radical  operation  on  the 
^ands  of  the  neck  should  be  performed. 

Delay  after  three  months,  even  up  to  five 
years  or  more,  by  no  means  indicates  a  hope* 
less  condition.  As  has  been  stated  before,  the 
lesion  may  remain  benign,  it  may  only  be  an 
early  malignant  wart,  or  the  development  of 
cancer  may  be  recent,  or,  for  some  reason, 
glandular  metastasis  has  not  taken  place. 

In  spite  of  the  most  critical  clinical  and 
pathological  investigation,  I  am  imable  to 
elucidate  the  factor  or  factors  which  induce 
the  malignant  epithelial  growth  in  the  local 
lesion,  or  which  lead  to  involvement  of  the 
neighboring  lymphatics.  It  does  appear, 
however,  that  continuous  irritation,  either 
from  smoking,  or  picking  the  lesion,  or  biting 
it,  or  any  treatment  whi(^  does  not  completely 
remove  or  destroy  the  cells  in  the  local  de- 
fect, increases  the  probability  of  malignant 
epithelial  growth  and  of  metastasis  to  the 
glands. 

This  is  shown  in  the  comparison  of  the 
results  after  similar  operative  treatment  of 
lesions  which  have  received  no  treatment 
and  of  those  which  have  received  treatment, 
but  in  which  the  treatment  has  failed  to 
remove  the  local  lesion  (see  Table). 

In  the  fully  developed  carcinoma  of  the 
lower  lip,  excision  of  the  lip  only  in  primary 
cases  has  accomplished  seven  cures  out  of 
eleven  cases,  or  63  per  cent,  one  local  re- 
currence, and  three  metastases  to  glands.  Of 
five  recurrent  lesions  similarly  treated,  there 
has  been  but  one  ciure  (20  per  cent);  three 
local  recurrences,  all  with  metastasis  to 
glands  also;  and  one  metastasis  to  glands 
without  local  recurrence. 


In  the  group  in  which  the  operation  con- 
sisted of  excision  of  the  lesion  of  the  lip  and 
glands  of  the  neck,  but  in  which  the  glands 
showed  no  metastasis,  the  results  in  primary 
cases  are  twenty  cures  among  twenty-one 
cases  (95  per  cent).  The  one  failure  to  cure 
was  due  to  local  recurrence.  Of  the  five  re- 
current lesions  treated  in  the  same  way  there 
are  three  cures  (60  per  cent).  The  failure 
to  ciure  in  two  cases  was  due  to  local  re- 
currence. 

In  the  next  group  the  operation  was  identi- 
cal, but  the  glands  ^owed  metastasis. 
Among  the  twelve  primary  cases  there  are 
six  cures  (50  per  cent);  of  the  six  cases  not 
cured,  in  all  there  was  recurrence  in  the  glands 
of  the  neck;  in  one  case  a  local  recurrence. 
Among  five  recurrent  cases  in  this  group  there 
is  but  one  cure  (20  per  cent).  In  all  the 
four  cases  not  cured  there  was  both  local  and 
glandular  recurrence. 

This  table  demonstrates  that  any  treatment 
which  does  not  radically  remove  the  local 
lesion  on  the  lip  decreases  tremendously  the 
possibility  of  a  cure,  even  after  the  most  radi- 
cal surgical  procedure.  Among  forty-four 
primary  cases  there  are  thirty-tiiree  (75  per 
cent)  cures,  with  but  three  local  recur- 
rences, while  among  fifteen  recurrent  cases 
there  are  but  five  cures  (33  per  cent)  and 
nine  local  recurrences. 

It  may  be  true  that  some  of  these  bad 
results  both  in  the  primary  and  recurrent 
cases  are  due  to  faulty  surgery,  but  I  am 
confident  that  the  chief  factor  is  the  duration 
of  the  lesion  and  previous  irritating  treatment. 

This  investigation  also  shows  that  incom- 
plete excision  with  the  knife  makes  the  con- 
dition much  more  hopeless  than  incomplete 
eradication  with  strong  caustics.  The  X- 
ray  in  one  case  has  cured  the  local  lesion,  but 
the  patient  came  under  observation  later 
with  extensive  involvement  of  the  glands 
of  the  neck,  and  in  spite  of  radical  removal 
was  not  cured.  In  another  case  the  ap- 
parent improvement  of  the  local  lesion  under 
X-ray  exposiure  led  to  a  delay  of  one  year, 
and  then  when  the  operation  took  place  the 
glands  of  the  neck  were  hopelessly  involved. 

To  expose,  therefore,  a  lesion  of  the  lip  to 
X-ray  or  radium,  granting  that  it  may  ac- 
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complish  a  cure  of  the  local  lesion,  subjects 
the  patient  to  the  danger  of  an  operation  for 
metastasis  to  the  glands  at  a  later  period 
when  enlargement  of  the  glands  brings  the 
patient  to  operation.  There  is  absolutely 
no  way  to  recognize  the  beginnings  of  cancer 
in  a  lesion  of  the  lip,  except  by  a  radical 
excision  of  the  lesion  and  the  microscopic 
study  of  the  tissue  excised.  Then  those 
patients  who  have  cancer  of  the  lower  lip 
can  be  subjected  to  the  operation  of  removal 
of  the  glands  at  the  most  favorable  period. 

I  am  confident  that  many  conscientious 
and  honest  members  of  the  profession  have 
and  may  continue  to  treat  apparently  in- 
nocent lesions  of  the  lower  lip  with  X-ray 
and  radium  not  knowing  this  great  danger. 

Among  ten  cases  of  cancer  of  the  lip  in 
which  the  local  lesion  was  so  extensive  that 
it  was  necessary  to  resect  a  piece  of  the  lower 
jaw,  there  has  not  been  a  single  ciu-e.  The 
duration  of  the  lesion  in  all  these  cases  was 
more  than  nine  months,  in  the  majority  more 
than  two  years.  Every  case  was  a  recurrent 
one.  Here  we  see  exemplified  the  great 
danger  of  delay  and  incomplete  siurgery,  in 
some  cases  in  the  most  favorable  period. 

In  nineteen  cases  the  local  lesion,  or  its 
metastasis  to  the  glands  of  the  neck,  had 
reached  such  a  stage  that  no  operation  was 
performed. 

In  this  group  the  diuration  of  the  disease 
was  one  year  or  more.  About  one-third 
were  recurrence  cases. 

Therefore,  among  167  fully  developed 
cancers  of  the  lower  lip,  in  29  (17  per  cent) 
the  disease  had  become  inoperable,  due  to 
delay  of  longer  than  nine  months,  combined 
in  some  cases  with  previous  incomplete 
treatment  of  various  kinds. 

Figs.  14a  and  14b  (Pathological  No.  14429) 
illustrate  a  fully  developed  carcinoma  of  the 
lower  lip  of  eight  months'  duration,  in  which 
there  had  been  no  previous  treatment.  This 
lesion  was  excised  radically  imder  local 
anaesthesia  and  after  the  microscopic  exam- 
ination (Fig.  15,  Pathological  No.  14429) 
the  glands  of  the  neck  were  removed;  metas- 
tases, however,  were  not  found.  It  is  my 
opinion  that  the  prognosis  in  this  case  should 
be  one  hundred  per  cent.    (Patient  is  well 


February,  19 14, — six  months.)  However, 
had  the  glands  in  this  case  shown  metastasis, 
the  probability  of  a  cure  from  our  figures 
up  to  date  would  have  been,  at  the  worst, 
fifty  per  cent.  I  think,  however,  in  a  future 
commtmication  I  will  be  able  to  show  that  our 
better  methods  now  established  for  the  neck 
operation  will  increase  the  probabilities  of  a 
ciure. 

As  I  have  stated  before,  we  cannot  deter- 
mine from  the  duration  of  the  local  growth 
on  the  lip,  or  from  its  gross  and  microscopic 
appearance,  whether  the  glands  are  involved 
or  not.  When  the  microscope  shows  car- 
cinoma of  the  squamous  or  spinal-cell  type, 
the  glandular  operation  should  be  performed 
as  if  metastasis  had  taken  place.  If  this  is 
not  done  and  the  patient  returns  later  with 
involvement  of  the  glands  of  the  neck,  the 
probabilities  of  a  cure  are  reduced  from  at 
least  fifty  to  at  most  ten  per  cent. 

My  figures  show  that  the  probability  of 
glandular  involvement  in  primary  cancer  of 
the  lower  lip  is  thirty-six  per  cent,  in  re- 
current carcinoma  sixty  per  cent. 

Fig.  15  (Pathological  No.  15090)  illustrates 
a  recurrent  carcinoma  of  the  lower  Up.  Com- 
pare  the  excavated  ulcer  with  the  lesion  in 
Fig.  14  and  note  the  extensive  infiltration 
beneath  the  skin  over  the  chin.  In  this 
case  there  was  a  mass  imder  the  jaw  and 
direct  infiltration  of  carcinoma,  which  could 
be  recognized  with  the  naked  eye,  from  the 
ulcer  to  the  glands  of  the  neck.  This  patient 
had  had  previous  treatment  over  many  years 
with  caustics  and  X-ray. 

Fig.  16  is  a  photograph  of  the  patient  after 
an  operation  for  an  extensive  recurrent  car- 
cinoma of  the  lower  lip.  The  excision  was 
performed  with  the  knife  and  the  cautery. 
The  patient  refused  a  second  operation  for 
the  removal  of  the  glands  of  the  neck. 

Fig.  17  shows  a  carcinoma  of  the  lower  lip 
with  involvement  of  the  glands  of  the  neck 
below  the  jaw  which  had  extended  beyond 
the  possibility  of  radical  removal.  This  is  an 
example  of  an  inoperable  case. 

One  might  ask  the  question.  Can  the  lesion 
on  the  lower  lip  be  so  insignificant  that  it 
may  be  overlooked  until  the  patient  seeks 
advice  for  enlargement  of  the  glands  of  the 
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neck?  This  has  occurred  once  in  200  cases. 
Fig.  18  is  a  photomicrograph  of  the  entire 
lesion.  There  is  a  small  downgrowth  of  a 
hypertrophied  papillary  body;  the  basal  cells 
are  absent  and  the  cuboidal  and  spinal  cells 
are  proliferating  into  the  dense  lymphoid-cell 
granulation  tissue;  some  of  the  finer  strands 
of  these  malignant  epithelial  cells  are  not 
clearly  seen  in  this  low-power  photograph, 
but  can  be  made  out  with  a  higher  power. 
This  patient  came  imder  observation  in 
Halsted's  clinic  in  1893  with  a  mass  beneath 
the  left  lower  jaw.  This  had  been  present 
six  months.  Dr.  Halsted  completely  ex- 
cised all  the  tissue  in  the  triangle  beneath 
the  left  lower  jaw.  The  timior,  on  section, 
proved  to  be  a  carcinoma,  the  cells  from  the 
epidermis  of  the  skin.  We  then  carefully 
examined  the  lower  lip  and  found  a  small 
crack  at  the  mucocutaneous  border  to  the 
left  of  the  middle  line.  The  patient  was 
not  aware  of  its  existence.  I  excised  this 
under  cocaine.  Eight  months  later  the 
patient  returned  with  a  mass  below  the  paro- 
tid between  the  sternocleidomastoid  muscle 
and  the  internal  jugular  vein.  This  mass  was 
radically  excised  with  the  muscle  and  the 
vein.  Microscopically,  a  metastatic  carcino- 
ma similar  to  the  first  timior  removed  from 
the  neck  was  found.  This  patient  was  alive 
and  free  from  recurrence  five  years  after 
operation.  In  1903  —  ten  years  —  a  letter 
was  returned  marked  "Dead."  Further  de- 
tails we  have  been  unable  to  ascertain. 

This  observation  demonstrates  that  an 
occurrence  of  this  kind  is  very  unusual,  but 
it  also  shows  that  even  the  most  minute 
crack,  with  or  without  a  scab,  situated  on 
the  lower  lip,  should  be  radically  excised, 
unless  it  completely  disappears  within  a  few 
weeks.  Personally,  I  woiild  excise  a  crack 
of  this  kind  at  once,  because  the  lesion  is  so 
small  that  no  one  can  tell  how  long  it  may 
have  been  present.  I  have  never  had  the 
good  fortune  to  observe  such  a  crack,  ex- 
cept in  this  case,  but  many  patients  with 
cancer  have  told  me  of  these  little  cracks  with 
a  scab,  which  have  remained  quiescent  for 
months  before  any  local  change.^ 

1  Fd>.  2^,  19x4.  A  leoond  case  has  just  been  observed  but  it  was 
immediately  exdaed  and  the  lesion  proved  to  be  still  benign. 


TREATMENT  OF  THE  PSECANCEROXJS  LESION  OF 


THE  LOWER  LIP 

The  etiological  factor  should  be  sought  for 
and  immediately  removed.  The  smoker  must 
cease  smoking,  the  individual  who  carries 
between  his  lips  nails  or  other  foreign  irritat- 
ing material  should  be  instructed  as  to  the 
danger  and  advised  to  discontinue  the  prac- 
tice at  once.  The  habit  of  biting  the  lower 
lip  should  be  corrected,  ragged  or  protruding 
teeth  filed  or  extracted.  Individuals  who 
use  tobacco  in  any  form  (the  use  of  snuff 
should  not  be  forgotten)  should  be  advised 
to  discontinue  it  at  once  and  be  given  a 
mouth-wash  of  bicarbonate  of  soda  (see 
Fig.  6). 

The  little  lesion  shoxild  receive  no  irritating 
treatment,  not  even  the  mildest  caustics. 
If  there  is  an  ulcer,  it  can  be  washed  with  a 
solution  of  bicarbonate  of  soda  and  covered 
with  a  non-irritating  ointment.  An  emulsion 
of  bismuth  in  castor  oil  or  a  two  per  cent 
yellow  oxide  of  mercury  ointment  has  an- 
swered the  purpose  well  in  my  experience. 
In  extensive  ulcerations,  as  shown  in  Fig.  6, 
and  extensive  fever  blisters  or  chapping,  I 
have  had  good  results  from  covering  the  area 
with  silver  foil  as  employed  by  Halsted  for 
dressing  woimds.  This  ^ver  foil  is  kept  in 
place  by  covering  it  with  a  little  cotton  fixed 
with  collodion.  Such  a  dressing  will  usually 
hold  twenty-four  hours.  It  should  accom- 
plish its  results  in  a  few  days. 

If  the  lesion  is  small,  its  radical  local  ex- 
cision is  not  at  all  mutilating,  and  it  is  my 
opinion  that  such  lesions  should  be  exdsed 
if  they  do  not  heal  in  a  week  or  ten  days. 
In  the  more  extensive  lesions,  as  shown  in 
Fig.  6,  one  is  justified  in  waiting  longer.  In 
my  experience  all  these  cases  have  jdelded 
immediately  to  treatment.  I  can  see  no 
justification  of  any  delay  in  smokers'  burn 
and  in  the  wart. 

The  excision  of  the  local  lesion.  This  should 
be  done  under  local  anaesthesia.  The  needle 
should  pierce  the  skin  at  some  distance  from 
the  lesion.  Direct  infiltration  of  the  zone  of 
disease  itself  is  unnecessary  and  in  carcinoma 
might  be  dangerous.  To  remove  such  lesions 
as  shown  in  Figs.  2,  7,  11,  and  14  is  a  very 
simple  affair.    To  give  them  a  good  margin 
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never  results  in  a  mutilating  scar.  The  part 
removed  should  be  V-shaped  (see  Fig.  2) 
and  should  include  the  entire  thickness  of  the 
lower  lip,  both  skin  and  mucous  membrane. 
In  closing,  first  pass  the  sutiure  threaded  with 
a  straight  intestinal  needle  accurately  through 
the  mucocutaneous  border.  This  keeps  the 
red  line  of  the  lip  in  perfect  approximation. 
Then  the  mucous-membrane  stitches  are 
passed  and  the  skin  is  sutiured.  The  woimd 
can  be  dressed  with  silver  foil  and  fixed  with 
collodion  or  adhesive  straps.  The  post- 
operative discomfort  is  practically  nily  and  the 
healing  good  when  approximation  is  perfect. 

When  the  lesion  is  near  the  angle  of  the 
mouth  (fortunately,  this  is  unusual  in  early 
cases),  the  technique  of  excision  and  suture 
is  a  little  more  delicate. 

The  chief  point  to  remember  is  never  to 
restrict  the  local  excision  of  the  V-shaped 
piece  within  dangerous  limits.  //  in  doubij 
lake  a  litUe  mare.  The  margin  of  healthy 
tissue  necessary  to  excise  in  lesions  of  the  lip 
is  narrow  as  compared  with  a  lesion  of  similar 
size  and  type  on  the  tongue.  The  sub- 
mucous and  subcutaneous  tissue  of  the  lower 
lip  resists  the  local  growth  of  cancer  to  a  re- 
markable degree,  while  on  the  tongue  the 
mucous  membrane  rests  on  muscle  which  is 
least  resistant. 

As  a  matter  of  fact,  I  have  never  observed 
a  local  recurrence  in  the  hands  of  experienced 
surgeons,  except  in  very  extensive  primary 
and  recurrent  carcinoma.  In  such  cases  the 
complete  excision  means  a  plastic  operation  to 
restore  the  lower  lip.  Now,  if  the  lesion  is 
not  very  extensive  (that  is,  one  in  which  there 
might  be  a  possibility  of  restoring  the  lip 
without  a  plastic  operation,  if  the  margin 
of  healthy  tissue  were  made  a  little  narrower), 
the  danger  seems  greater,  and,  as  a  matter  of 
fact,  our  local  recurrences  have  been  in  this 
group.  When  the  lesions  have  been  so  ex- 
tensive, as  shown  in  Figs.  15  and  16,  that 
restoration  of  the  lip  without  a  plastic  opera- 
tion was  out  of  the  question,  the  surgeon 
has  experienced  no  subconscious  influence 
to  restrict  the  margin  of  uninvolved  tissue, 
so  that  in  spite  of  these  extensive  growths 
the  local  results  have  been  better  than  in  the 
previous  group. 


These  extensive  local  operations  are  only 
necessary  in  delayed  cases,  usually  those 
which  have  received  incomplete  treatment. 
This  group,  I  trust,  will  grow  smaller.  In 
this  group  it  is  my  rule  now  to  cut  the  lesion 
out  with  the  electric  cautery,  giving  the 
palpable  zone  of  induration  at  least  i  cm.  of 
margin;  th»i  the  burned  area  is  cut  out  with 
the  knife.  No  thought  is  given  to  the  restora- 
tion of  the  lip  imtil  the  local  operation  is 
finished. 

The  tissue  excised  at  the  local  operation 
in  the  less  extensive  cases  is  studied  micro- 
scopically, and  if  the  disease  proves  to  be  a 
fully  developed  carcinoma,  the  gland  opera- 
tion is  performed.  Delay  of  a  few  days  to  a 
week  in  cases  of  this  type  has,  as  far  as  my 
experience  goes,  no  element  of  danger. 

In  the  more  extensive  cases,  in  which  there 
is  no  doubt,  clinically,  as  to  carcinoma,  the 
decision  as  to  the  operation  upon  the  glands 
depends  upon  the  local  disease  and  the  general 
condition  of  the  patient  In  these  very 
extensive  cases  the  excision  of  the  local  area 
and  tissue  in  the  neck  should  be  in  continuity 
or  en  bloc,  but  in  some  cases  the  extent  of  the 
local  operation,  in  view  of  the  general  con- 
dition of  the  patient,  is  enough  for  one  sitting. 
One  then  bums  with  the  cautery  the  tissue 
passing  from  the  local  excised  area  into  the 
neck,  and  at  a  later  date  performs  the  radical 
operation  there. 

Operation  upon  the  glands  of  the  neck.  In 
the  less  extensive  cardnoma  of  the  lower  lip 
the  extent  of  the  operation  upon  the  glands 
varies  with  the  position  of  the  lesion.  When 
the  carcinoma  involves  or  crosses  the  midline, 
one  should  remove  the  entire  mass  of  tissue 
from  parotid  to  parotid,  as  shown  in  Fig.  19. 
When  the  lesion  is  distinctly  to  the  right 
or  the  left,  one  removes  the  submental  area 
and  the  glands  beneath  the  jaw  on  the  in- 
volved side. 

The  dissection  of  the  submental  glands  and 
of  those  beneath  the  parotid  about  the  inter- 
nal jugular  vein  seems  to  be  most  difficult. 
Oiu:  earlier  cases  show  recurrences  in  both 
these  areas,  our  later  cases  recurrences  in  the 
subparotid  zone  only.  Now  that  we  have 
extended  the  dissection  to  the  subparotid 
zone  by  excising  a  piece  of  the  parotid  and 
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ligating  and  excising  the  upper  portion  of  the 
internal  juguJar  vein,  the  results  are  improving. 
Of  course,  in  very  advanced  cases  of  glandular 
involvement  the  sternocleidomastoid  muscle 
should  also  be  removed.  But  these  late 
cases  seem  almost  hopeless,  and  as  yet  we 
have  accomplished  no  ciures. 

Recently  I  have  seen  a  patient  operated 
upon  by  Dr.  Guerry  of  Columbia,  South 
Carolina.  The  neck  operation  was  most 
extensive  —  the  entire  sternocleidomastoid 
and  internal  jugular  vein  were  removed. 
The  recurrence  has  taken  place  in  the  sub- 
parotid  area  up  imder  the  angle  of  the  jaw. 
The  local  lesion  on  the  lip  in  this  case  was  a 
very  extensive  one  at  the  left  angle  of  the 
mouth,  but  there  has  been  no  recurrence  here, 
nor  in  the  submental  or  submaxillary  zones.^ 

For  the  removal  of  the  submental  glands 
and  those  under  one  side  of  the  jaw,  one 
makes  a  curved  indsion,  convex  downwards, 
beginning  below  the  lobe  of  the  ear  and  ex- 
tending to  the  jaw  i  cm.  beyond  the  midline. 
This  flap  is  dissected  upwards,  leaving  the 
platysma  muscle,  imtil  the  base  of  this  flap 
is  freed  to  the  lower  border  of  the  jaw.  Then 
an  oblique  incision  is  made  downward  on 
the  neck  from  about  the  center  of  the  con- 
vexity; the  outer  and  lower  flap  i§  dissected 
until  its  base  corresponds  to  the  middle  of  the 
sternocleidomastoid  muscle.  The  inner  and 
lower  flap  is  dissected  until  the  hyoid  bone 
and  fat  over  the  submental  area  are  exposed. 
Now  one  separates  this  subcutaneous  mass 
from  the  lower  jaw,  isolating  and  ligating 
the  facial  vessels  flrst.  In  making  the  separa- 
tion from  the  region  of  the  symphysis  of  the 
jaw  I  employ  the  cautery.  Then  one  dis- 
sects this  tissue  from  the  masseter  muscle 
down  over  the  angle  of  the  jaw  until  the  tip 
of  the  parotid  gland  is  exposed.  Then  the 
mass  is  dissected  with  a  piece  of  the  sterno- 
cleidomastoid muscle,  exposing  the  internal 
jugular  vein.  Here  one  exposes  and  ligates 
the  large  facial  vein.  Now  the  mass  has 
only  one  attachment  to  the  tip  of  the  parotid. 
The  dissection  extends  along  the  base  of  the 
median  lower  flap,  dividing  the  platysma 
muscle,   the  fascia  of  the  deeper  muscles, 

^  Thii  case  is  mentioned  to  show  the  difficulty  of  Accompliililnf  a 
cure  when  these  glands  are  extensively  involved. 


pushing  everything  up  towards  the  submaxil- 
lary salivary  gland.  This  tissue  is  quite 
vascular.  Having  separated  this  up  to  the 
region  of  the  submental  area,  we  now  have  a 
pretty  movable  mass.  Next  the  internal 
jugular  vein  is  exposed  and  Ugated  in  the 
lower  angle  of  the  wound,  divided  between 
the  ligatures,  and  lifted  up  with  all  the  sur- 
rounding glands.  The  vein  is  again  found 
beneath  the  mastoid  process  and  again  Ugated. 
Then  one  cuts  through  the  tip  of  the  parotid 
gland.  The  only  nerve  divided  in  this  dis- 
section is  a  branch  to  the  angle  of  the  lower 
lip.  This  nerve  cannot  be  saved  without 
danger  of  leaving  involved  tissue.  Now  the 
mass  is  pulled  downwards  and  to  the  medial 
side  and  all  the  tissue  beneath  the  parotid 
and  around  the  piece  of  the  internal  jugular 
vein  is  dissected  free,  exposing  the  digastric 
muscle.  The  submaxillary  salivary  gland  is 
enucleated  and  its  deep  vascular  attachments 
which  pass  through  the  muscles  of  the  floor 
of  the  mouth  are  clamped  and  tied.  The 
mass  has  now  only  an  attachment  to  the  sub- 
mental area.  In  making  the  dissection  here 
always  take  the  fascia  and  some  of  the  muscle. 
These  submental  glands  lie  between  the 
beUies  of  the  genio-  and  mylohyoid  muscles, 
and  can  be  easily  left  behind  if  one  does  not 
dissect  fascia  and  some  muscle. 

The  glands  of  the  neck  which  may  be  in- 
volved in  cancer  of  the  lip  are  a  small  chain 
running  perpendicularly  from  the  symphysis 
of  the  jaw  towards  the  hyoid  bone  between 
the  muscles  just  named,  a  gland  situated 
between  the  body  of  the  lower  jaw  and  the 
submaxillary  salivary  gland.  This  important 
gland  will  always  be  left  behind  if  the  salivary 
gland  is  not  removed.  Then  there  is  a  gland 
just  below  the  submaxillary  salivary  gland, 
usually  palpable  in  the  neck  of  most  adults. 
Then  there  is  a  chain  of  Ijnnph-glands  ex- 
tending from  the  submental  to  this  salivary 
lymph-gland,  from  this  to  the  tip  of  the  parotid 
and  down  behind  the  internal  jugular. 

An  incomplete  operation  on  the  glands  of 
the  neck  is  really  worse  than  no  operation  at 
all.  To  explore  the  neck  to  see  if  the  glands 
are  involved  is  a  dangerous  procedure. 

In  our  six  cured  cases  the  glands  of  the 
neck  were  not  extensively  involved;  in  some 
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only  the  submental,  in  others  only  the  sub- 
maxillary lymph-glands.  As  yet  we  have 
never  accomplished  a  cure  in  the  five-year 
group  when  the  subparotid  glands  have 
shown  metastasis.  However,  some  of  our 
recent  cases  with  involvement  of  these  glands, 
and  in  which  the  more  extensive  dissection 
was  performed,  are  still  free  from  any  evidence 
of  recurrence.  Some  of  the  six  cases  in  which 
the  glands  showed  metastasis,  but  in  which 
we  failed  to  cure,  were  not  extensively  in- 
volved. In  one  case  the  recurrence  was  in 
the  submental  area,  apparently  due  to  an  in- 
complete dissection  here,  in  all  the  others  in 
the  subparotid  area. 

Later,  when  our  experience  with  the  more 
recent  cases  has  increased,  there  will  be  an 
opportunity  for  a  second  contribution  on 
this  subject.  My  opinion,  however,  is  that 
the  chief  hope  of  increasing  the  number  of 
cures  in  cancer  of  the  lip  lies  in  educating  the 
public  and  the  profession  to  earlier  interven- 
tion, when  the  glands  are  less  likely  to  be  in- 
volved, and  if  involved  are  less  extensively  so. 

If  the  glands  of  the  neck  are  not  removed 
at  the  primary  operation,  there  may  be  an 
interval  of  many  years,  up  to  seven,  before 
the  metastatic  area  gives  evidence  of  its 
presence  by  enlargement  of  the  lymph-glands. 
Operation  at  this  late  stage  should  be  done, 
but  the  chances  of  a  cure  are  remote.  We 
have  accomplished  one  such  cure.  Fig.  20 
is  a  photomicrograph  of  the  metastatic 
gland.  In  this  case  the  lesion  on  the  lip  was 
excised  in  1893.  ^^  ^^  ^  ^^^y  developed 
carcinoma.  The  patient  returned  eight  years 
later  with  enlargement  of  the  submental 
glands  of  eight  months'  duration;  that  is, 
there  had  been  apparent  freedom  about  seven 


years.  This  mass  was  most  radically  ex- 
cised, and  the  patient  is  well  (1913)  twenty 
years  after  the  first  operation,  twelve  after 
the  second. 

Our  experience  shows  that  one  should  make 
the  attempt  at  the  radical  removal  of  the 
lesion  on  the  lip  and  glands  of  the  neck  at 
any  stage  of  the  disease  whether  the  lesion 
is  primary  or  recurrent.  No  necessary  mu- 
tilation should  be  shunned.  Every  now  and 
then  one  will  accomplish  cures  in  apparently 
desperate  cases. 

This,  however,  is  surgery  as  a  last  resort, 
and  such  surgery  would  not  be  necessary  if 
patients  were  educated  to  seek  advice  early 
and  if  the  profession  were  trained  to  perform 
the  proper  operation  in  this  early  stage.  In 
fact,  we  have  the  evidence  here  to  show  that 
lesions  of  the  lower  lip  properly  excised  with- 
in one  month  from  their  onset  should  result 
in  almost  one  hundred  per  cent  of  cures. 

The  failures  to  cure  in  this  group  of  200 
cases  are  due  not  only  to  delay  on  part  of  the 
patient,  but  to  bad  treatment  on  part  of  the 
profession.  These  two  evils  can  and  should 
be  corrected.    It  is  really  a  very  simple  matter. 

Basal-cell  carcinoma.  There  are  but  five 
cases.  In  every  case  the  lesion  began  in  a 
defect  of  the  epidermis  below  the  muco- 
cutaneous border  of  the  lower  lip.  These 
tumors  will  be  reported  in  the  paper  on  Cancer 
of  the  Face,  Including  the  Ckin.  They  have 
not  been  considered  here. 

Cubocellular  carcinoma.  There  are  but 
four  examples  of  this  type.  The  lesion  begins 
on  the  mucous-membrane  side  of  the  lower 
lip.  The  problems  in  diagnosis  and  treatment 
are  identical  with  those  in  spinicellular  car- 
cinoma. 
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THE   OPERATION  OF   GASTROJEJUNOSTOMY  AND   THE  PRINCffLES 

WHICH   SHOULD   DETERMD^E  ITS   USE* 

By  HERBERT  J.  PATERSON,  M.C.,  F.R.C.S.,  London,  England 


THIRTY-TWO  years  have  gone  by  since 
the  operation  of  gastrojejunostomy 
was  performed  for  the  first  time.  The 
year  1881  was  the  birth  year  of  gastric 
surgery.  In  the  original  operation  the 
jejunum  was  united  to  the  anterior  wall  of 
the  stomach.  Two  years  later  Courvoisier 
suggested  that  the  anastomosis  should  be  made 
on  the  posterior  gastric  wall,  a  method  ad- 
vocated strongly  by  von  Hacker  in  1885.  In 
1901,  Peterson  pointed  out  the  advantages  of 
the  posterior  ** no-loop"  operation  as  prac- 
ticed by  Czemy.  I  would  point  out  that  the 
description  "no-loop"  is  not  strictly  accurate. 
It  is  impracticable,  indeed  inadvisable,  to 
make  the  anastomosis  absolutely  dose  to  the 
duodenojejunal  junction.  It  is  more  correct, 
therefore,  to  speak  of  the  posterior  "short- 
loop"  operation.  Many  other  minor  modifi- 
cations have  been  suggested,  but  none  of 
them  has  become  populax. 

Gradually  the  anterior  operation  has  fallen 
out  of  favor,  chiefly  owing  to  the  teaching  of 
American  surgeons.  To-day,  with  the  great 
majority  of  surgeons  the  posterior  "short- 
loop"  operation  is  the  method  of  choice,  al- 
though a  few  surgeons,  notably  Rovsing  of 
Copenhagen,  Bastianelli  of  Rome,  Bainbridge 
of  New  York  and,  I  believe,  Ochsner  of  Chicago, 
are  still  true  to  their  first  love. 

From  a  perusal  of  current  literature  one 
might  conclude  that  gastrojejunostomy  is  a 
panacea  for  all  gastric  ills  and  that  failures 
are  almost  unknown.  And  yet,  if  we  are 
honest  with  ourselves,  we  must  admit  that  in 
some  cases,  few  in  nimiber  it  is  true,  the  end- 
results  are  unsatisfactory.  Without  doubt, 
during  the  past  fifteen  years  there  has  been  a 
great  improvement  in  the  results,  both  im- 
mediate and  remote.  Acute  regurgitant  vom- 
iting is  a  thing  of  the  past.  But  are  our  re- 
sults as  perfect  as  we  could  wish?  Have  we 
yet  reached  the  ideal? 

The  improvement  which  has  taken  place 
is  attributed  largely  to  the  adoption  of  the 


"short-loop"  operation.  I  suggest  we  should 
ask  ourselves  whether  there  is  a  sure  foimda- 
tion  for  our  belief  in  its  superiority.  How 
far  is  the  improvement  in  our  results  due,  not 
to  the  particular  method  employed,  but  to  a 
general  advance  in  our  technique?  At  present 
we  have  Uttle  knowledge  of  the  ultimate  re- 
sults of  the  anterior  operation  performed  by 
modem  technique.  There  are  reasons  why 
neither  method  is  ideal. 

It  will,  I  think,  be  agreed  that  a  gastro- 
jejunostomy opening  should  be  placed  as 
close  as  possible  to  the  normal  ouUet  of  the 
stomach  —  in  other  words,  near  to  the 
pylorus.  In  the  posterior  "short-loop" 
operation  this  is  an  anatomical  impossibility. 
On  the  other  hand,  the  long  loop  of  the  an- 
terior operation  is  imdoubtedly  a  disad- 
vantage. To  put  the  matter  succinctly,  the 
posterior  operation  is  good  anatomically  but 
physiologically  imsoimd;  the  anterior  opera- 
tion is  good  physiologically  but  anatomically 
bad. 

There  is  little  doubt  that  the  inmiediate 
results  of  the  posterior  operation  are  better 
than  those  of  the  anterior.  The  patients 
convalesce  more  smoothly  and  vomiting  is 
less  common,  while  after  the  anterior  opera- 
tion it  may  be  necessary  to  wash  out  the  stom- 
ach once  or  twice  during  the  first  few  days.  As 
to  the  remote  results,  I  am  inclined  to  think 
that  the  advantage  rests  with  the  anterior 
operation.  After  the  posterior  operation  some 
patients  (few  in  number,  it  is  true),  after 
remaining  well  for  months  or  years,  begin  to 
suffer  discomfort.  In  some  instances  this  is 
due  to  a  mechanical  defect  at  the  site  of  the 
anastomosis,  such  as  a  constriction  produced 
by  contraction  of  the  mesocolon  encircling 
the  anastomosis.  I  am  quite  clear  that  the 
mesocolon  should  be  sutured  to  the  stomach  a 
little  distance  away  from  the  suture  line,  and 
not  to  the  jejuniun  or  to  the  suture  line  as  is 
commonly  taught.  In  other  cases  the  defect 
is  due  to  a  kink  produced  by  contraction  of  a 


1  Read  before  the  Clmical  Congxeas  of  Surgeons  of  North  America,  Chicago,  November.  29x3. 
Towards  the  expenses  of  the  researches  embodied  in  thb  page,  a  grant  was  made  by  the  Sdence  Committee  of  the  British  Medical  Association. 
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dilated  stomach,  to  the  fonnation  of  adhe- 
sions, or  to  rotation  of  the  jejunum  on  its 
longitudinal  axis  during  the  process  of  sutur- 
ing. Another  cause  of  trouble  is  the  narrow- 
ing of  the  lumen  of  the  attached  jejunum 
owing  to  the  insertion  of  the  serous  suture  too 
far  from  the  cut  edge.  In  some  cases  there  is 
no  obvious  cause.  It  is  true  that  some  of 
these  occurrences  are  preventable,  but  so  long 
as  we  are  merely  human,  they  will  be  met  with 
from  time  to  time,  and  they  do  occur  in  the 
practice  of  the  most  skillful  and  experienced 
surgeons.  The  practical  point  is,  after  which 
method  are  they  less  common?  Whatever  the 
nature  of  the  defect,  it  is  a  much  more  difiicult 
matter  to  remedy  it  after  a  posterior  than 
after  an  anterior  operation. 

It  is  said  that  the  anterior  operation  is  more 
often  followed  by  jejunal  ulcer,  but  I  do  not 
think  there  is  any  positive  proof  of  this.  The 
proportion  of  unsatisfactory  cases  is  undoubt- 
edly small  —  not  more  than  5  per  cent;  still 
such  cases  are  met  with,  and  the  truth  must 
be  fac^.  It  would  be  of  great  value  if  the 
members  of  the  congress,  many  of  whom  have 
bad  much  greater  experience  than  has  fallen 
to  my  lot,  would  investigate  carefully  their 
remote  results.  My  own  experience  is  that 
the  results  of  the  posterior  operation  are  good, 
but  those  of  the  anterior  operation  slightly 
better.  At  present  it  would  be  premature  to 
advocate  a  return  to  the  anterior  operation, 
but  I  do  suggest  that  even  received  opinion 
may  be  but  vanity,  and  that  it  behooves  us 
from  time  to  time  to  reconsider  our  methods 
in  the  light  of  the  one  true  test,  that  of  time. 
It  is  only  by  so  doing  that  we  may  learn  what 
to  reject  and  what  is  worthy  to  survive. 

Next  I  purpose  to  consider  briefly  what 
are  the  principles  which  should  determine  the 
use  of  gastrojejunostomy.  The  correct  appli- 
cation of  any  surgical  procedure  depends  on  a 
proi>er  appreciation  of  its  effects.  It  is  a 
truism  that  it  is  unscientific  to  perform  any 
operation  when  the  indications  are  not  clear 
and  the  precise  effect  to  be  aimed  at  is  un- 
certain. Therefore,  from  a  clinical  stand- 
point, it  is  important  to  answer  the  question, 
I  low  does  gastrojejunostomy  act?  Is  the 
operation  a  mechanical  one,  or  has  it  any 
physiological  effect  on  the  gastric  secretion? 


The  prevailing  view  appears  to  be  that  the 
operation  is  a  purely  mechanical  one  —  the 
provision  of  a  new  opening  into  the  intestine, 
allowing  the  food  to  leave  the  stomach  more 
readily  and  more  quiddy  and,  in  the  case  of 
a  duodenal  ulcer,  diverting  the  food  from  pass- 
ing over  the  uloer.  For  a  good  many  years 
I  have  been  advocating  the  view  that  the 
operation  of  gastrojejunostomy  is  a  physiolog- 
ical one.  It  has  bc^  said,  on  the  other  hand, 
that  the  ''physiological  explanation  of  gas- 
trojejunostomy is  rot."  I  will  endeavor  to 
put  before  you  very  briefly  the  reasons  for  my 
belief. 

First,  in  view  of  the  all^ation  that  gastro- 
jejunostomy is  a  drainage  operation,  we  must 
inquire  what  is  the  effect  of  gastrojejunostomy 
on  the  evacuation  of  the  stomach.  Diverse 
views  have  been  expressed  on  this  subject. 
My  experience  is  that  in  cases  in  which  Uiere 
is  no  organic  stenosis  of  the  pylorus  the 
evacuation  of  the  stomach  is  slightly  acceler- 
ated. Usually  the  stomach  is  empty  in  from 
three  to  four  hours  after  a  meal.  Another 
means  of  comparing  the  motility  of  the 
stomach  before  and  after  operation  is  afforded 
by  the  study  of  the  amounts  recovered  one 
hour  after  a  test  meal.  In  60  per  cent  of  a 
series  of  investigated  cases  the  amount  re- 
covered after  a  test  meal  was  less  after  opera- 
tion than  before,  but  the  difference  is  not  very 
great.  In  66  cases  the  average  amount 
recovered  one  hour  after  a  test  meal  was  190 
ccm.  before  operation  and  180  ccm.  after 
operation.  As  a  rule,  when  there  is  organic 
pyloric  stenosis  the  motility  of  the  stomach  is 
improved  by  gastrojejimostomy.  I  think, 
therefore,  we  may  conclude  that  in  those  cases 
in  which  the  gastric  motility  is  impaired 
markedly  by  pyloric  stenosis  or  by  adhesions, 
the  operation  of  gastrojejunostomy  results 
usually  in  a  marked  improvement  in  the 
evacuation  of  the  stomach  contents.  In 
those  cases,  on  the  other  hand,  in  which,  be- 
fore operation,  the  motility  is  imimpaired, 
gastrojejunostomy  usually  hastens  slightly, 
but  occasionally  retards,  the  evacuation  of 
the  stomach;  but  inasmuch  as  this  retarda- 
tion or  acceleration  falls  within  ph3rsiological 
limits,  we  are  justified  in  saying  that  in  cases 
in  which,  before  operation,  the  motility  of 
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the  stomach  is  unimpaired,  the  evacuation  of 
the  stomach  is  imchanged  by  gastrojejunos- 
tomy. These  observations  ^eem  to  me  to  be 
fatal  to  the  view  that  gastrojejunostomy  is 
a  mechanical  operation.  If  gastrojejunostomy 
acts  by  draining  the  stomach,  then  unless  the 
operation  hastens  markedly  the  evacuation 
of  the  stomach,  it  can  be  of  no  value.  This  is 
contrary  to  experience.  We  know  that  after 
gastrojejimostomy  the  evacuation  of  the 
stomach  may  be  greatly  delayed,  and  yet  the 
patient  gains  complete  relief  and  remains 
permanently  well.  It  is  not  easy  to  imagine 
on  what  grounds  a  gastrojejunostomy  is 
supposed  to  act  as  a  drain.  The  stomach  is 
not  an  inert  bag,  but  a  muscular  organ,  and 
we  should  not  expect  it  to  empty  itself  by 
gravity.  There  is  evidence  that  after  gastro- 
jejunostomy the  contractions  of  the  stomach 
in  some  way  control  the  effluent  of  gastric 
contents  into  the  jejuniun. 

It  is  difficult  by  any  mechanical  explana- 
tion to  account  for  the  beneficial  effects  of 
gastrojejunostomy  in  the  absence  of  pyloric 
stenosis.  Take  the  case  of  gastrojejunostomy 
for  duodenal  ulcer.  The  view  that  a  gastro- 
jejunostomy acts  by  preventing  the  food  from 
passing  over  the  iilcer,  is  no  longer  tenable. 
We  know  from  the  evidence  of  radiography 
that  in  some  cases  the  food  continues  to  leave 
the  stomach  by  the  pylorus.  If  the  mechan- 
ical explanation  of  the  action  of  gastro- 
jejunostomy be  correct,  such  cases  would  not 
be  benefited  by  the  operation.  This,  I  be- 
lieve, is  contrary  to  experience.  If  the 
mechanical  explanation  of  gastrojejunostomy 
be  correct,  the  pylorus  should  be  occluded  de- 
liberately in  every  case  when  performing  gas- 
trojejimostomy. Some  surgeons  do  this,  but 
so  far  as  I  am  aware,  there  is  no  evidence 
that  warrants  the  conclusion  that  the  results 
in  cases  in  which  the  pylorus  has  been  oc- 
cluded are  better  than  in  those  in  which  this 
has  not  been  done.  My  view  is  that  it  is  im- 
material whether  the  food  leaves  the  stomach 
by  the  pylorus  or  by  the  stoma. 

Take  the  case  of  a  gastric  ulcer  in  the  body 
of  the  stomach  at  the  lesser  curvature  or  near 
the  cardia.  How  does  the  mechanical  explana- 
tion of  gastrojejunostomy  explain  the  relief  of 
pain  in  these  cases?    The  anastomosis  cannot 


prevent  the  contact  of  food  with  the  ulcer, 
nor  does  it,  as  I  have  shown  previously,  in- 
variably hasten  the  evacuation  of  the  stomach. 
There  are  some  who  deny  that  a  gastrojeju- 
nostomy is  of  any  value  in  cases  in  which  the 
ulcer  is  not  near  the  pylorus.  I  hold  a  strong 
opinion  to  the  contrary.  I  have  performed  a 
considerable  number  of  gastrojejimostomies 
for  ulcer  of  the  body  of  the  stomach  and  have 
followed  up  the  after-results  with  great  care, 
and  in  one  case  only  has  the  result  been  un- 
satisfactory. 

If  then  gastrojejunostomy  does  not  act  by 
drainage,  how  does  it  act?  This  suggests  a 
second  inquiry.  Has  gastrojejunostomy  any 
effect  on  the  gastric  secretion  which  would 
accoimt  for  its  beneficial  effects?  The  most 
striking  effect  of  gastrojejunostomy  on  the 
gastric  contents  is  the  marked  diminution  of 
the  total  acidity.  From  examination  of  a 
large  number  of  cases  I  find  that  the  average 
diminution  of  the  total  acidity  after  gastro- 
jejimostomy is  30  per  cent.  To  what  is  this 
diminution  of  the  total  acidity  due?  It  is  due, 
I  think,  partly  to  diminution  of  the  total 
chlorides  secreted  by  the  gastric  mucosa  and 
partly  to  neutralization  of  free  hydrochloric 
acid  by  bile  and  pancreatic  juice,  which  gain 
entrance  to  the  stomach  through  the  anasto- 
motic opening.  The  presence  of  bUe  as 
demonstrated  by  GmeUn's  reaction  was  de- 
tected in  the  gastric  contents  in  73  per  cent 
of  my  patients  after  gastrojejunostomy.  It 
is  obvious  that  if  bile  gain  an  entrance  into 
the  stomach,  pancreatic  secretion  must  do  so 
as  well. 

Notwithstanding  the  absence  of  GmeUn's 
reaction  in  27  per  cent  of  my  cases,  I  believe 
that  the  presence  of  bile  in  the  gastric  con- 
tents is  a  constant  and  very  important  feature 
after  gastrojejunostomy.  My  reason  for  this 
statement  is  the  observation  that  in  99  per 
cent  of  my  cases  there  is,  after  gastro- 
jejimostomy, an  increase  of  the  mineral 
chlorides  in  the  gastric  juice.  This  increase 
is  not  due  to  greater  activity  of  the  gastric 
mucosa,  because  as  a  rule  there  is  (in  75  per 
cent  of  my  cases)  a  diminution  of  the  total 
chlorides.  If  then  this  increase  in  the  mineral 
chlorides  be  not  the  result  of  greater  gastric 
activity,  it  must  be  due  to  chlorides  added 


426 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


from  without  to  the  gastric  contents.  I  think, 
therefore,  the  inference  is  irresistible  that  the 
increase  is  due  to  the  mineral  chlorides  of  the 
bile  and  pancreatic  juice,  which  gain  entrance 
to  the  stomach  through  the  anastomosis.  If 
this  hypothesis  be  correct,  then  the  effect  of 
undoing  a  gastrojejimostomy  should  be  to 
dimini^  the  amount  of  mineral  chlorides  in 
the  gastric  contents.  This  appears  to  be 
the  case.  On  several  occasions  I  have  had  an 
opportunity  of  performing  gastric  analyses  on 
patients  before  and  after  gastrojejimostomy, 
and  again  after  gastrojejimostomy  had  been 
imdone.  The  result  has  always  been  the 
same  —  an  increase  in  the  mineral  chlorides 
after  gastrojejimostomy  and  a  decrease  toward 
the  normal  after  restoration  of  the  alimentary 
canal  to  its  normal  condition. 

Gastbic  Analysis — Illustrative  Case 

B^ore  gastrojejunostomy: 

Total  dilorides 0.420 

Free  HCl 0.051 

Protein  HCl 0.289 

Mineral  chlorides 0.080 

After  gastrojejunostomy: 

Total  chlorides 0.365 

FrecHQ 0.000 

Protein  HCl o.  153 

Mineral  chlorides o.  211 

After  gastrojejunostomy  was  undone: 

Total  chlorides. 0.343 

Free  HCl 0.018 

Protein  HCl o.  270 

Mineral  chlorides 0.055 

Again,  if  my  hypothesis  be  correct,  in  those 
cases  in  which,  in  addition  to  gastrojejunos- 
tomy, an  entero-anastomosis  is  performed,  we 
should  not  expect  to  find  this  increase,  inas- 
much as  the  bile  and  pancreatic  juice  are 
diverted  through  the  entero-anastomotic 
opening.  I  have  had  an  opportunity  of  in- 
vestigating this  point  in  three  cases.  In  all 
of  them  diere  was,  not  an  increase,  but  a 
decrease  in  the  mineral  chlorides. 

Gastric  Analysis — Illustrative  Case 

Before  gastrojejunostomy: 

Total  chlorides 0.335 

Free  HCl 0.003 

Protein  HCl o.  175 

Mineral  chlorides o.  156 

After  gastrojejunostomy  and  entero-anastomosis: 

Total  chlorides 0.350 

Free  HCl 0.000 

Protein  HCl o. 226 

Mineral  chlorides 0.124 


In  this  case,  notwithstanding  the  exception- 
al increase  in  the  total  chlorides,  there  was  a 
decrease  in  the  mineral  chlorides. 

Again,  if  my  hypothesis  be  correct,  we 
should  expect  this  increase  in  mineral  chlo- 
rides to  be  more  marked  in  those  cases  in  which 
there  is  marked  excess  of  bile  in  the  gastric  con- 
tents. This  I  believe  to  be  the  case,  as  is  well 
illustrated  in  the  following  analysis: 

Gastric  Analysis 

Gastric  Ulcer 

Total  chlorides o. 281 

Free  HCl 0.000 

Protein  HCl o.  131 

Mineral  chlorides o.  149 

Six  days  after  gastrojejunostomy: 

Mineral  chlorides 0.365 

Three  weeks  after  gastrojejunostomy: 

Mineral  chlorides o.  175 

For  some  days  after  an  anterior  gastro- 
jejimostomy there  was  marked  excess  of  bile 
in  the  gastric  contents  and  a  high  percentage 
of  mineral  chlorides.  Gradually  this  excess 
of  bile  disappeared,  and  was  accompanied 
by  a  corresponding  decrease  in  the  mineral 
chlorides. 

The  question  may  be  asked,  Does  this  in- 
crease in  the  mineral  chlorides  occur  after 
operations  other  than  gastrojejunostomy? 
For  example,  take  the  operation  of  appen- 
dicectomy :  is  there  an  increase  in  the  mineral 
chlorides  after  this  operation?  In  26  per  cent 
of  my  cases  of  appendicectomy  there  was  a 
marked  decrease,  and  in  the  remaining  74  per 
cent  there  was  an  increase;  but  whereas  after 
gastrojejunostomy  the  increase  in  mineral 
chlorides  is  accompanied  by  a  decrease  in  the 
total  chlorides,  after  appendicectomy  the 
increase  in  the  mineral  chlorides  is  accom- 
panied, as  a  rule,  by  an  increase  in  the  total 

chlorides. 

Gastric  Analysis 
Appendicular  Gastralgia 

Total  acidity 52 

Total  chlorides o.  250 

Free  HCl 0.000 

Protem  HCl 0.167 

Mineral  dilorides 0.083 

After  appendicectomy: 

Total  acidity 72 

Total  chlorides 0.368 

Free  HCl 0.014 

Protein  HCl 0.270 

Mineral  chlorides 0.083 
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We  see,  then,  that  after  a  gastrojejunostomy 
there  is  a  constant  increase  in  the  mineral 
chlorides  of  the  gastric  juice.  This  increase 
must  be  due  to  chlorides  added  to  the  gastric 
juice  by  the  entrance  of  bile  and  pancreatic 
juice,  because: 

(i)  The  total  chlorides  of  the  gastric  con- 
tents are  diminished. 

(2)  Undoing  gastrojejimostomy  diminishes 
once  more  the  amoimt  of  mineral  chlorides. 

(3)  If  an  entero-anastomosis  be  performed, 
the  increase  in  the  mineral  chlorides  does  not 
occur. 

(4)  In  cases  in  which  there  is  marked  excess 
of  bile  in  the  gastric  contents  there  is  a  marked 
excess  of  mineral  chlorides. 

(s)  As  a  rule  the  increase  in  mineral 
chlorides  does  not  follow  operations  other  than 
gastrojejunostomy. 

I  find  that  the  average  increase  in  the  min- 
eral chlorides  after  gastrojejunostomy  is  0.077 
per  cent.  Doubtless  part  of  this  increase  is 
due  to  neutralization  of  free  hydrochloric  acid 
and  consequent  formation  of  sodimn  chloride. 
This  does  not  affect  my  argument,  because: 

(i)  This  neutralization  must  be  caused  by 
the  carbonates  of  the  bile  and  pancreatic  juice. 

(2)  If,  before  gastrojejunostomy,  free  hydro- 
chloric add  be  absent  from  the  gastric  con- 
tents, there  is  still  an  increase  in  the  mineral 
chlorides  after  gastrojejunostomy. 

Gastric  Analysis 

Duodenal  ulcer  before  gastrojejunosiomy: 

Total  chlorides o.  259 

FreeHCl 0.000 

Protein  HCl 0.156 

Mineral  chlorides o.  102 

Duodenal  ulcer  after  gastrojejunostomy: 

Total  chlorides o. 248 

Free  HCl 0.000 

Protein  HCl 0.054 

Mineral  chlorides o.  193 

Roughly  speaking,  the  bile  and  pancreatic 
juice  contain  0.4  per  cent  of  mineral  chlorides. 
I  think,  therefore,  we  may  conclude  that  on 
the  average  the  gastric  contents  after  gastro- 
jejunostomy contain  between  10  and  15  per 
cent  of  bile  and  pancreatic  juice.  The  average 
amoimt  of  bile,  therefore,  which  regurgitates 
into  the  stomach  is  between  5  and  10  per  cent. 

If  my  hypothesis  as  to  the  cause  of  the  in- 
crease   of    mineral    chlorides    after    gastro- 


jejunostomy be  correct,  then  we  have  at  hand 
a  means  of  comparing  the  effects  of  the 
different  types  of  operation  on  the  regurgita- 
tion of  bile  and  pancreatic  juice.  The  amount 
of  the  increase  of  mineral  chlorides  gives  us  an 
indication  of  the  amounts  of  bile  and  pan- 
creatic juice  which  regurgitate  into  the 
stomach.  The  average  increase  of  mineral 
chlorides  after  the  different  types  of  gastro- 
jejunostomy is  shown  in  the  following  table: 

Average  Increase  in  Mineral  Chlorides  after  Gastro- 
jejunostomy: 

Posterior  (Mayo) 0.082 

Posterior  (isoperistaltic) 0.096 

Posterior  (vertical) 0.087 

Anterior  (transmesocolic) 0.080 

Anterior  (long-loop) 0.070 

The  differences  are  small,  and  what  there  is 
is  in  favor  of  the  anterior  operation.  The  iso- 
peristaltic posterior  method  is  the  least  favor- 
able. In  those  cases  in  which  I  have  observed 
an  excessive  regurgitation,  I  have  been  con- 
scious almost  always  that  there  was  a  slight 
twisting  of  the  jejunimi  on  its  longitudmal 
axis  and  too  great  narrowing  of  its  lumen. 
These  observations  seem  to  me  to  indicate  that 
the  type  of  operation  is  of  less  importance 
than  the  manner  in  which  it  is  performed. 

One  may  ask,  how  does  a  gastrojejunostomy 
act?  Clearly,  where  there  is  pyloric  stenosis 
the  chief  use  of  gastrojejunostomy  is  the  pro- 
vision of  a  new  outlet  for  the  gastric  contents. 
This  function  of  gastrojejunostomy  does  not 
require  further  discussion.  It  is  with  cases 
in  which  there  is  no  organic  stenosis  that  I  am 
now  dealing.  I  think  it  is  dear  that  drainage 
does  not  explain  the  beneficial  effects  of  gas- 
trojejimostomy on  ulcers.  From  a  study  of 
my  cases  it  is  evident  that  the  relief  afforded 
does  not  depend  on  hastened  evacuation  of 
the  stomach.  After  gastrojejunostomy  the 
evacuation  of  the  stomach  may  be  markedly 
retarded  and  the  amount  recovered  after  a 
test  meal  may  be  increased  considerably,  and 
yet  the  patient  gaios  relief  and  remains  per- 
manently well.  This  is,  I  think,  conclusive 
evidence  against  the  mechanical  hypothesis 
as  to  the  action  of  gastrojejunostomy. 
The  conclusion  is  irresistible  that  gastro- 
jejunostomy is  a  physiological  operation. 

It  is  easy  to  ascertain  the  changes  in  the 
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gastric  contents  which  follow  gastrojejunos- 
tomy, but  at  present  we  must  admit  that  we 
can  only  speculate  as  to  which  of  those 
changes  is  the  important  factor  in  the  relief 
of  the  patient.  As  I  have  already  pointed  out, 
a  most  striking  feature  after  gastrojejunos- 
tomy is  the  diminution  of  the  total  acidity. 
As  a  rule,  there  is  also  a  diminution  of  the  ac- 
tive hydrochloric  acid.  Even  if  the  active 
hydrochloric  add  be  not  diminished  after  gas- 
trojejimostomy,  or  be  increased,  there  is  still 
a  diminution  of  the  total  acidity. 

This  suggests  that  it  is  the  lowering  of  the 
total  acidity  which  is  of  importance,  rather 
than  merely  the  diminution  of  the  active 
hydrochloric  acid.  Possibly  organic  acids  are 
of  more  importance  than  is  supposed,  and  the 
diminution  of  the  organic  adds  is  one  of  the 
factors  at  work.  That  diminution  of  the  free 
hydrochloric  add  is  not  the  chief  factor  is 
clear,  since  before  operation  free  hydrochloric 
acid  may  be  absent  entirely,  and  yet  the 
patient  may  gain  relief  from  all  symptoms. 
My  impression  is  that  in  patients  who  have 
no  free  hydrochloric  add  before  operation  the 
results  are  not  so  good  as  in  those  who  have 
had  free  hydrochloric  add.  Probably  this  is 
due  to  impairment  of  gastric  digestion  as  the 
result  of  absence  of  free  hydrochloric  add. 

In  cases  in  which  there  is  severe  chronic 
gastritis  with  abundant  secretion  of  mucus, 
possibly  a  gastrojejunostomy  opening  acts  as 
a  less  rigid  sentinel  than  the  pylorus,  and  so 
more  readily  permits  the  escape  from  the 
stomach  of  indigestible  mucus. 

Probably  the  lowering  of  the  total  addity 
is  but  part  of  the  aid  which  surgery  gives  to 
Nature.  The  presence  of  bile  and  pancreatic 
juice  in  the  gastric  contents  after  gastro- 
jejunostomy is  so  constant  that  it  is  to  the 
action  of  these  juices  I  would  give  pride  of 
place  in  the  therapeutical  effects  of  gastro- 
jejunostomy. It  would  seem  that  they  do 
something  more  than  merely  modify  the 
addity  of  the  gastric  contents.  Haply  they 
may  produce  an  emulsion,  or  exercise  some 
specific  influence,  as  to  the  nature  of  which  we 
are  completely  in  the  dark. 

Lastly,  as  to  the  indications  for  gastro- 
jejunostomy. In  regard  to  the  value  of  this 
operation   in  cases   of  pyloric   stenosis,   of 


duodenal  ulcer,  and  of  gastric  ulcer  near  the 
pylorus,  there  is  general  agreement.  It  is  its 
value  in  cases  of  ulcer  of  the  body  of  the 
stomach  and  as  a  treatment  for  gastric 
haemorrhage  which  is  in  doubt.  If  my  hy- 
pothesis be  correct,  gastrojejunostomy  is 
indicated  in  cases  of  iilcer  of  the  stomach, 
even  if  they  be  not  situated  near  the  pylorus. 
As  to  haemorrhage,  I  believe  that  in  the 
majority  of  cases  gastrojejimostomy  is  an 
effident  treatment,  because  my  belief  is  that, 
as  a  rule,  the  haemorrhage  comes,  not  from  the 
ulcer  but  from  erosions  of  the  gastric  mucosa 
secondary  dther  to  hypersecretion  or  hyper- 
addity.  Gastrojejunostomy  removes  both 
these  conditions  and  so  allows  the  erosions  to 
heal.  Gastrojejunostomy  is  contra-indicated 
absolutely  when  no  organic  lesion  is  present, 
except  in  cases  of  severe  or  continued  gastric 
haemorrhage.  There  are  four  practical  lessons 
to  be  learned: 

First,  that  the  type  of  gastrojejunostomy 
employed  is  of  less  importance  than  the  man- 
ner in  which  it  is  performed.  Second,  that 
ocdusion  of  the  pylorus  is  an  unnecessary 
complication  of  gastrojejimostomy  and  is 
based  on  erroneous  pathology.  Third,  that 
if  gastrojejunostomy  be  a  physiological  opera- 
tion, its  use  for  the  treatment  of  gastric 
haemorrhage  is  correct  and  explicable.  Fourth, 
that  if  gastrojejunostomy  be  a  physiological 
operation,  then  it  is  as  effident  a  treatment 
for  ulcers  of  the  body  of  the  stomach  as  for 
ulcers  near  the  pylorus;  in  other  words,  gastro- 
jejunostomy is  preferable  to  exdsion. 

I  regard  as  "not  proven"  the  view  as  to  the 
great  frequency  with  which  carcinoma  is 
grafted  on  simple  ulcer.  Granted,  however, 
for  the  sake  of  argument,  that  it  is  proven;  at 
any  rate  there  is  no  evidence  that  such  an 
event  is  frequent  after  a  gastrojejunostomy 
has  been  performed.  My  own  experience 
coinddes  with  that  of  Professor  Kocher  and 
Dr.  Gressot,  that  malignant  degeneration  of 
ulcers  occurs  in  less  than  3  per  cent  of  all 
cases  after  the  operation  of  gastrojejunostomy 
for  supposed  simple  ulcer.  Viewed  from  this 
standpoint,  the  teaching  that  excision  of 
simple  ulcers  is  advisable  or  necessary,  is  not 
based  on  established  conclusions  and  is  con- 
trary to  clinical  experience. 
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CHOLECYSTECTOMY   VS.    CHOLECYSTOSTOMY    AND    A    METHOD    OF 

OVERCOMING  THE  SPECIAL  RISKS  ATTENDING 

COMMON   DUCT   OPERATIONS 

By  GEORGE  W.  CRILE,  M.  D.,  Cleveland,  Ohio 


IN  reviewing  the  records  of  eight  hundred 
and  thirty-two  operations  on  the  biliary 
tract,  performed  at  the  Lakeside  Hospital 
by  my  associates,  Dr.  Bunts,  and  Dr. 
Lower,  and  myself  together  with  those  per- 
formed by  other  surgeons  at  the  Lakeside 
Hospital  we  find  that  cholecystostomy  pre- 
sents rather  too  frequently  a  history  like 
the  following:  For  a  time  the  wound  remains 
quiescent,  then  there  is  some  fever  and 
pain  —  the  old  familiar  pain  —  associated 
with  a  sense  of  pressure  and  burning  at  the 
scar,  which  reddens,  swells,  becomes  tender, 
raised,  and  after  several  days,  by  opening, 
allows  the  escape  of  mucopus,  perhaps  bile. 
Immediately  the  symptoms  disappear  and 
after  a  short  period  of  drainage  it  doses.  After 
an  indefinite  period  this  cycle  repeats  itself.  It 
does  not  satisfy  or  content  the  victim  of  this 
cyclic  gall-bladder  to  assure  him  that  this  is  a 
safety  valve,  that  no  possible  danger  attends 
it,  and  that  some  day  it  may  get  well.  He 
replies  that  he  suffers  keenly,  that  his  work  is 
broken  into,  that  he  is  handicapped  and 
wishes  to  be  rid  of  the  trouble.  This  means 
cholecystectomy,  which  uniformly  gives  relief. 
Such  cases  present  to  us  the  following  defi- 
nite clinical  problems; — Can  it  be  determined 
at  the  time  of  operation  whether  a  given  case 
will  eventuate  in  this  malevolent  cycle?  Is 
cholec3rstectomy  followed  by  any  noxious 
after-effects?  Will  the  mortality  rate  of 
cholecystectomy  be  greater  than  that  of 
cholecystostomy  in  the  cases  that  will  be 
followed  by  the  cycle  of  cholecystitis,  erup- 
tion, quiescence?  From  the  local  conditions 
one  can  with  considerable  accuracy  forecast 
the  clinical  behavior  of  the  gall-bladder  and 
the  cystic  duct.  This  prediction,  however, 
is  subject  to  modification  on  two  principal 
accounts  —  the  technique  of  the  operation, 
and  the  after-care. 

Conditions  which  point  to  the  cholecystitis 
obstruction  cycle.    If  the  mucous  membrane 


of  the  gall-bladder  be  gangrenous;  if  there  be  a 
stone  embedded  by  ulceration  in  the  cystic 
duct;  if  the  wall  of  the  gall-bladder  be  thick- 
ened by  scar  tissue  as  a  reaction  to  infection, 
and  if  there  be  no  bile  in  the  gall-bladder, 
these  conditions  usually  will  be  followed  by 
recurrent  obstruction  and  infection.  On  the 
other  hand,  if  the  gall-bladder  have  approxi- 
mately normal  walls,  and  if  the  cystic  duct 
be  approximately  normal,  then,  no  matter 
what  the  size  or  the  number  of  stones,  if  the 
operation  be  performed  with  gentle  manipula- 
tion so  as  to  avoid  any  unnecessary  traiuna, 
there  will  be  no  post-operative  pathologic 
cycle.  Too  much  stress  cannot  be  laid  upon 
the  necessity  of  gentle  manipulations  in  the 
performance  of  the  operation.  What  would 
happen  to  the  urethra  if  a  clumsy  hand 
attempted  to  guide  into  the  bladder  a  metal 
catheter  or  sound  which  had  become  cor- 
rugated by  age  and  neglect?  Or  what 
would  be  the  result  of  forcibly  stuffing 
rough  gauze  into  the  urethra,  so  as  to 
cause  copious  bleeding.  The  urethra  would 
swell,  become  infected,  obstructed,  and  later, 
perhaps,  strictured.  The  base  of  the  gall- 
bladder and  of  the  cystic  duct  resent  no  less 
the  bruising  and  wounding  of  their  mucous 
membranes  by  gauze  or  by  •instnunents. 
Following  such  needless  injury  there  may  be 
occlusion  by  strictures,  for  the  normal  cystic 
duct  is  very  small  and  is  easily  closed  by 
stricture.  Finesse  can  accomplish  a  more 
certain  exploration  and  a  more  diflScult  ex- 
traction than  can  rough  manipulation. 

The  comparative  risk  of  cholecystectomy  and 
cholecystostomy.  In  the  cases  in  which  chole- 
cystectomy is  indicated  the  pathologic  con- 
dition of  the  gall-bladder  makes  chole- 
cystectomy safer  than  cholec)rstostomy,  as 
the  former  obviates  the  necessity  for  pro- 
longed drainage  and  limits  the  extent  of  in- 
fection, especially  of  infection  of  the  incised 
wall.    The    mortality    of    cholecystectomy 
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depends  also  on  the  technique.  The  gall- 
bladder should  be  exposed  by  an  ample  woxind 
so  that  there  is  free  access  to  its  base;  the 
freeing  and  separation  of  tissue  should  be 
made  by  sharp  dissection,  care  being  taken 
not  to  cut  into  the  liver,  that  bleedmg  and 
infection  in  that  organ  may  be  avoided. 
The  entire  gall-bladder  should  be  freed  from 
its  attachment  so  that  ample  opportimity 
may  be  given  for  determining  the  exact  place 
where  the  gall-bladder  ends  and  the  cystic 
duct  begins,  this  being  the  point  at  which 
the  division  should  be  made.  This  technique 
causes  but  little  reaction. 

It  is  well  to  emphasize  further  the  necessity 
of  most  careful  determination  of  the  exact 
point  at  which  the  division  should  be  made 
between  the  gall-bladder  and  the  cystic  duct. 
If  the  division  be  made  too  high,  so  that 
a  small  part  of  the  gall-bladder  is  left,  there 
may  result,  as  I  have  seen,  the  formation  of 
a  diminutive  gall-bladder,  with  distinct 
cholecystitis,  accompanied  by  pus  formation 
and  the  formation  of  small  stones.  If,  on 
the  other  hand,  the  cystic  duct  be  divided 
so  near  its  junction  with  the  common-duct 
that  the  lumen  of  the  latter  is  first  nar- 
rowed by  the  pressure  of  the  ligature,  then 
totally  occluded  by  swelling,  this  occlusion 
usually  will  be  relieved  by  the  subsidence  of 
the  swelling. 

That  there  may  be  a  correct  division,  there- 
fore, it  is  essential  to  have  ample  room  for 
work,  and  to  maintain  a  clear  field. 

In  cases  showing  chronic  infection  without 
febrile  reaction  the  risk  of  cholecystectomy 
is  less  than  that  of  cholecystostomy.  On  the 
other  hand,  in  cases  of  acute  cholecystitis  with 
protective  adhesions  in  which  the  cystic  duct 
is  obstructed,  cholecystectomy  wHl  give  a 
higher  mortaHty  than  will  mere  drainage  of 
the  gall-bladder,  for  the  reason  that  during 
the  excision  of  the  viscus,  even  with  the  most 
careful  technique,  it  is  necessary  to  traumatize 
the  surrounding  tissues  to  such  an  extent 
that  the  local  immunity  of  the  tissues  is  im- 
paired. In  such  cases  it  is  probably  wiser 
to  merely  drain  the  gall-bladder,  interfering 
with  the  local  tissues  as  little  as  possible. 
Later,  if  necessary,  the  gall-bladder  may  be 
excised. 


The  clinical  results  of  cholecystectomy  in 
many  cases  of  pathologic  gall-bladder  are 
clinically  as  much  better  than  cholecystostomy 
as  nephrectomy  of  a  pus-riddled  kidney  is 
better  than  a  nephrotomy.  The  convales- 
cence after  cholec)rstectomy  is  usually  as 
uneventful  as  is  convalescence  after  a  sal- 
pingectomy for  chronic  suppuration.  I  have 
never  seen  any  adverse  clinical  results  follow- 
ing excision  of  the  gall-bladder.  It  has 
been  argued  that  the  surgeon  would  be  at  a 
great  disadvantage  should  there  be  later  a 
necessity  for  operating  for  stone  in  the  com- 
mon-duct. To  this  objection  one  may  reply 
that  the  common-duct  occupies  a  fixed  posi- 
tion with  definite  land-marks,  and  if  a  blood- 
less anatomical  field  be  maintained  by  sharp 
dissection,  the  duct  will  be  foxmd  easily,  even 
though  it  be  buried  as  deeply  as  possible 
under  overlying  adherent  organs. 

Common-duct  operations.  Operations  for 
stone  in  the  common-duct,  however,  even  in 
the  hands  of  the  most  experienced  and  expert 
operators,  yield  a  high  mortality  rate  as  com- 
pared with  operations  on  the  gall-bladder,  or 
with  operations  on  the  pelvic  organs,  for 
exophthalmic  goiter,  suppurative  appendici- 
tis, etc. 

In  the  common-duct  operation  no  vital 
organ  is  involved,  but  merely  a  duct.  Death 
can  rarely  be  attributed  to  the  loss  of  bile 
or  to  infection  of  the  peritoneum  from  bile, 
but  is  due  to  the  gradual  development  of 
an  asthenic  state  characterized  by  dullness  of 
the  mental  and  motor  reactions,  a  dry  tongue, 
partial  suppression  of  bile,  anorrhexia,  and 
scanty  urine,  together  with  the  impairment 
of  the  entire  digestive  system, — a  progressive 
adynamic  state  which  is  extremely  resistant 
to  any  known  treatment.  All  common- 
duct  cases  by  no  means  follow  this  course, 
but  the  severity  of  the  post-operative  symp- 
toms is  in  proportion  to  the  difficulty  of  the 
technique,  which  in  turn  depends  upon  the 
nimiber  of  the  stones  and  their  impactions. 
My  most  impressive  example  of  this  mortal 
development  was  in  the  case  of  a  fairly  good 
risk  patient  whose  entire  common-duct  and  a 
large  part  of  the  hepatic  duct  were  impacted 
solidly  with  sixty-five  stones.  The  task  of 
extracting  these  was  not  difficult  and  though 
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my  patient  went  through  the  operation 
splendidly  he  died  on  the  fifth  day  with  the 
symptoms  above  mentioned.  Neither  in- 
fection, nor  haemorrhage,  nor  shock,  nor  ileus, 
nor  pneumonia,  nor  urinary  suppression  were 
accountable.    What,  then,  did  cause  death? 

A  clue  to  the  real  explanation  of  this 
hitherto  baffling  sequence  of  common-duct 
operations  was  found  just  at  this  time  in  the 
following  facts  established  by  certain  ex- 
periments on  the  ductless  glands  which  at 
the  time  of  this  patient's  death  were  being 
carried  out  by  me  in  conjunction  with  my 
laboratory  associates,  Drs.  Austin,  Sloan,  and 
Hitchings.  The  liver  performs  its  function 
in  part  through  hormone  action  and  in  part 
through  direct  innervation.  It  is  curious 
that  for  the  performance  of  at  least  a  part  of 
its  function  the  liver  requires  to  have  a 
simultaneous  hormone  and  nerve  stimulation. 
Now,  the  nerve  supply  of  the  liver  is  derived 
from  the  sympathetic  system;  the  nerve 
fibers  pass  along  the  blood-vessels  and  the 
conmion-duct.  As  the  process  of  evolution 
has  thus  abundantly  sheltered  these  nerves 
against  injury  until  the  present  surgical  era, 
they  have  not  evolved  physical  qusdities  for 
their  protection  as  have  the  peripheral 
nerves.  It  is  well-known  that  slight  in- 
juries will  block  the  visceral  nerves.  It 
would  appear,  therefore,  that  in  the  course 
of  common-duct  operation  for  stone,  per- 
formed by  an  operator  who  is  unaware  of  this 
grave  danger,  the  nerve  supply  to  the  Uver 
will  be  more  or  less  blocked  traumaticaUy. 
If  the  block  be  light  and  the  patient  have 
sufficient  endurance,  the  temporary  loss  of 
liver  function  will  be  safely  bridged;  on  the 
other  hand,  the  more  severe  the  trauma  of  the 
nerves,  the  more  completely  will  the  nerves 
be  blocked  and  the  longer  will  that  block  last. 
This  conclusion  corresponds  quite  precisely 
with  our  clinical  facts.  It  gives  an  adequate 
explanation  of  the  unexpected  death  of  my 
patient,  and  makes  it  evident  that  surgery 
has  been  riding  roughshod  over  a  serious 
danger. 

To  obviate  this  danger  so  far  as  possible 
the  following  operation  was  planned:  Gentle 
manipulations  and  sharp  dissections  are 
employed  throughout,  the  whole  operation 


being  planned  so  as  to  subject  the  tissues  to 
the  least  possible  amount  of  trauma.  A  long, 
vertical,  right  rectus  skin  incision  is  made 
with  an  oblique  incision  at  its  upper  end 
extending  an  inch  or  more  across  the  upper 
abdomen,  the  skin  along  the  line  of  incision 
having  first  been  thoroughly  infiltrated  with 
novocaine.  The  muscular  tissues  are  then 
thoroughly  infiltrated  with  novocaine  and 
the  incisions  carried  down  to  the  peritoneum. 
The  peritoneum  is  anaesthetized  and  opened. 
By  sharp  dissection  all  adhesions  are  care- 
fully divided,  the  dissection  being  rigorously 
carried  along  the  white  bloodless  hairline  be- 
tween the  peritoneimi  and  the  adhesion.  No 
blood-vessel  ever  crosses  this  dead-white 
line.  The  whole  line  of  dissection  being 
bloodless,  every  tissue  is  accurately  identified 
and  no  spongmg  is  needed.  The  stones  are 
laid  bare  by  an  ample  incision  through  the 
duct-wall,  and  are  picked  out  without  in- 
juring the  duct-mucosa.  The  duct  is  then 
closed  with  fine  chromic  gut  and  a  French 
needle,  just  as  wounds  of  the  intestine  are 
closed;  provided,  of  course,  that  bile  drainage 
through  the  ampulla  or  the  gall-bladder  is 
assured.  If  drainage  of  the  duct  itself  is  not 
required,  an  iodoform  drain  is  placed  near 
but  not  against  the  line  of  sutures.  The 
pre-indsion  infiltrations  with  novocaine  pre- 
vent shock,  while  the  sharp  dissection  and 
gentle  manipulations  cause  the  least  possible 
damage  to  the  important  portal  nerves 
and  to  an  exceedingly  vulnerable  environ- 
ment. So  far  as  the  operation  alone  is 
concerned,  therefore,  convalescence  should 
be,  and  is,  quiet  and  imeventful. 

CONCLUSIONS 

From  the  evidence  of  our  cases  I  draw  the 
following  conclusions: 

1.  Considering  all  the  later  consequences 
of  infection,  cholecystectomy  in  the  type  of 
cases  indicated  shows  less  morbidity  than 
cholecystostomy.  In  these  cases  the  clinical 
end-results  of  cholecystectomy  are  good, 
while  in  unsuitable  cases  cholecystostomy 
is  followed  by  recurrent  cholecystitis. 

2.  I  have  seen  no  adverse  effects  from 
cholecystectomy,  provided  that  the  division 
is  made  at  the  beginning  of  the  cystic  duct; 
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that  no  gall-bladder  tissue  is  left;  and  that 
the  division  does  not  at  all  encroach  on  the 
conunon-duct.  This  technique  can  be 
readily  carried  out. 

3.  If  acute  infection  be  present,  then  in 
most  cases  cholecystostomy  should  be  first 
performed,  followed  if  required  by  a  later 
cholecystectomy. 

4.  If  the  gall-bladder  and  the  cystic  duct 
be  approximately  normal,  then  the  gall-blad- 
der should  be  left,  cholecystostomy  being  the 
operation  of  choice.  If  the  gall-bladder  be 
thick,  contains  much  scar  tissue,  be  shrunken, 
show  chronic  infection  of  the  wall,  be  much 
impaired;  if  the  cystic  duct  be  partially  or 
completely  strictured;  or  if  a  stone  be  im- 
pacted in  the  duct,  then  cholecystectomy 
should  be  performed. 

5.  All  gall-bladder  operations,  and  especial- 
ly common-duct  operations,  may  be  per- 
formed with  a  minimum  of  shodc  and  dis- 


comfort by  thorough  nerve  blocking  with 
novocaine,  by  sharp  dissection,  and  gentle 
manipulation. 

6.  The  principal  causes  of  the  higher  mor- 
tality in  common-duct  operations  are  the 
damage  done  to  the  nerve  supply  of  the 
liver,  and  the  loss  of  bile  salts.  The  sharp 
knife  dissection  and  the  clean-cut,  ample  in- 
cision into  the  common-duct,  with  the  con- 
sequent minimum  nerve  injury  and  minimum 
injury  to  the  duct  and  its  neighborhood,  and 
in  suitable  cases  the  immediate  closure  of 
the  common-duct  by  suture,  will  inmiensely 
improve  the  morbidity  and  the  mortality 
following  common-duct  operations. 

7.  The  mortality  rate  in  the  832  records 
studied  for  the  purposes  of  this  paper  was 
7  4/S  per  cent.  This  mortality  rate,  as 
well  as  the  post-operative  morbidity  will  be 
decreased  by  the  application  of  the  technical 
procedures  described  here. 


A    BACTERIOLOGICAL    STUDY   OF  FIFTY    CASES   OF    NON-TUBERCU- 
LOUS  DISEASES   OF   THE  BLADDER  AND   KIDNEY^ 

By  VERNON  C.  DAVID,  M.  D.,  Chicago 

Instructor  in  Surgery.  Rush  Medical  College 

THE  cases  included  in  this  study  were  colonies  were  usually  found  on  the  third  or 
chosen  largely  from  the  Surgical  fourth  slant.  In  the  same  manner  blood 
Service  of  the  Presbyterian  Hospital,  ascites-agar  slants  were  inoculated  for  anaero- 
The  work  was  prompted  by  a  desire  bic  growth  by  the  pyrogallic  acid-sodium 
to  make  bacteriological  as  well  as  clinical  hydrate  method.  After  pure  cultures  of  the 
diagnoses  in  cases  presumably  of  infection,  various  organisms  obtained  by  these  smears 
In  a  considerable  munber  of  the  cases  cystos-  were  isolated,  subcultures  were,  made  on 
copy  and  catheterization  of  the  ureters  were  blood  ascites-agar,  plain  agar,  litmus  milk, 
done  for  diagnosis  and  to  obtain  urine  from  plain  broth,  gelatine,  dextrose-agar  and  mal- 
the  renal  pelvis.  The  urine  from  the  bladder  tose,  mannite,  inuline,  lactose  and  saccharose- 
was  always  taken  by  catheter  by  the  usual  media. 

sterile  technique.    The  urine  was  centrif uged  Clinical  Material 

in  sterile  tubes  and  the  sediment  examined  xhe  cases  studied  were  clinically  classified 

microscopically.    The  smears  were  stained  ^s  follows- 

by    the    Gram    method.    A    few    drops    of  a  -  Chronic  cystitis 

unnary  sedunent  were  spread  on  the  surface  (a)  Hypertrophied  prostate 

of  goat  blood  human  ascites-agar  in  Petrie  i.    Preoperative 7 

dishes,  and  plain  agar  slants  were  inoculated  ^'    Post-operative  4 

by  progressive  dilution  of  the  urine  depending  >7  p^?^®'  * ;.' ^ 

on  the  number  of  orgamsms  found  m  stained  /j)   Stricture  of  urethra                                i 

smears  of  the  sediment.     In  this  way  isolated  \e)  Prostatitis 2 

^From  the  Memorial  Institute  for  Infectioui  Diseases. 
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B  —  Pydocystitis 5 

C  —  Renal  stone 7 

m  "Idiopathic"    5 

D  —  Vesical  stone    2 

E  —  Tumor  of  bladder 2 

F  —  Pyelitis    2 

G  —  pyuria  (undassified)  

H  —  "Essential hematuria" 

I  —  Ureteral  stone 

J  —  Perforating  abscess 

K  —  Pyelonephritis 

Of  these  patients  35  were  male  and  15 
female. 

In  these  50  cases  in  which  infections  were 
suspected,  growth  was  obtained  from  the 
urine  in  44.  No  growth  was  obtained  from 
four  cases  of  renal  stone,  one  case  of  cystitis 
cystica,  and  one  of  '^essential  hematuria." 

Organisms  isolated.  From  the  44  cases 
in  which  the  urine  gave  growth,  73  organ- 
isms were  obtained,  of  whidi  59  were  aerobes 
and  14  anaerobes.  The  aerobes  isolated 
were: 

Bacillus  coli    23 

Staphylococcus  albus 15 

Staphylococcus  aureus 3 

Baallus  enteritides  5 

BadUus  aloaligenes  fscalis 3 

Bacillus  proteus 2 

Bacillus  pyocaneus 2 

Streptococcus    

Pseudodiphtheria  bacillus  

Unidentified  gram-positive  diplococcus 

Pneumococcus 

Infiuenza-like  bacillus    

The  anaerobes  isolated  were : 

Black  pigment-produdng  bacillus    4 

Gram-negative  influenza-like  bacillus    4 

Staphylococcus  parvulus 2 

Gram-negative  coccus      i 

Badllus  fimduliformis i 

Gram-positive  staphylococci 2 

Colon  group.  Bacillus  coli  was  isolated 
23  times:  in  pure  culture,  10  times,  with 
staphylococcus  5  times,  with  pyocaneus  twice, 
witii  gram-positive  diplococcus  once,  with 
anaerobes  4  times,  and  with  alcaligenes 
faecalis  once.  All  of  the  stains  showed  a 
marked  variability  in  morphological  and 
cultural  characteristics.  The  shapes  varied 
from  long,  thick  bacilli  to  coccus-like  forms 
which  were  difficult  to  identify  as  bacilli. 

Three  of  the  strains  caused  haemolysis 
when  grown  on  blood  media,  and  in  one 


case  a  haemolytic  and  non-hsmolytic  form 
were  isolated,  which  in  other  cultural  charac- 
teristics were  identical.  On  agar  a  wide 
variance  in  the  type  of  growth  was  observed. 
The  most  frequent  type  of  colonies  were 
large,  white,  opaque,  and  non-spreading,  but 
semi-transparent  amber  colonies  and  a  spread- 
ing amber  growth  were  not  infrequent. 

Litmus  milk  was  not  imiformly  altered, 
as  only  6  strains  coagulated  it,  whereas  all 
acidified  it  quite  promptly. 

All  but  one  stain  fermented  dextrose-agar, 
and  18  caused  gas  formation  in  it. 

Lactose  was  fermented  23  times,  and  gas 
was  formed  5  times. 

Inuline  was  not  fermented  by  any  of  the 
colon  group. 

Saccharose  showed  the  most  variation  in 
regard  to  fermentation  and  gas  formation, 
as  only  11  stains  fermented  and  2  caused  gas 
formation. 

Most  of  the  organisms  were  slightly  motile, 
but  a  nimiber  were  non-motile.  The  follow- 
ing table  shows  the  chief  cultural  character- 
istics: 


Blood 
Hem 3 

Milk 

Add 23 

Coag 6 

Dextrose 

Add  23 

Gas 18 

Lactose 

Add 23 

Gas 6 


Mannite 

Add 23 

Gas s 

Saccharose 

Add zz 

Gas 2 

BouiUon 

Cloudy 23 

Inuline 

Alkaline 23 

Gelatine 

Notlig 23 


Colon-like  organisms.  From  8  cases  gram- 
negative  bacilli  were  isolated  which  resembled 
B.  coli  in  motility  and  polymorphism,  but 
which  did  not  addify  milk  nor,  with  the 
exception  of  one  strain,  coagulate  it.  Five 
of  these  organisms  did  not  ferment  lactose 
but  had  varying  ability  to  ferment  saccharose 
and  mannite  and  always  fermented  dextrose 
without  gas  formation.  Two  stains  were 
haemolytic  when  grown  on  blood-agar. 

Neimiann  and  Lehmann  ^  say  that  B. 
enteritides  (GSlrtner)  is  morphologically  the 
same  as  B.  coli,  but  while  it  has  power  to 
ferment  other  sugars  it  has  lost  ability  to 
ferment  milk  sugar.    By  morphological  and 

1  T^hwtnnti  and  Neunuum:    Bacteriologische  Diagnostik,  326-7. 


434 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


pathological  standards  no  constant  differentia- 
tion between  B.  enteritides,  B.  typhosus 
murium  and  B.  paratyphi  is  possible. 

Three  other  organisms  non-haemolytic  on 
blood  were  isolated,  which  not  only  failed 
to  ferment  milk  sugar  but  which  did  not 
ferment  mannite,  saccharose,  or  dextrose. 
These  correspond  to  B.  alcaligenes  faecalis. 

Staphylococci,  Next  in  frequency  to  the 
colon  group  were  the  staphylococci,  which 
were  present  in  1 5  cases.  The  staphylococcus 
aureus  was  isolated  3  times,  but  never  in  pure 
culture,  while  staphylococcus  albus  was 
present  in  15  cases,  5  times  in  pure  culture 
and  4  times  associated  with  B.  coli.  In  5 
cases  staphylococcus  albus,  aureus,  B.  pyo- 
caneus,  B.  enteritides,  and  the  anaerobes 
were  found  in  varying  combinations. 

The  most  striking  characteristic  of  the 
staphylococci  isolated  was  the  lack  of  similar- 
ity of  growth  on  different  media.  Practically 
no  two  strains  isolated  had  the  same  fermen- 
tation reaction  on  sugars,  and  even  the  growth 
on  milk,  broth,  and  blood-agar  was  not  uni- 
form. 

The  following  table  will  suffice  to  show  the 
difference  in  cultiiral  characteristics : 

Staphylococcus  Albus 


Blood 

H 2 

NH 13 

Broth 

Clear    5 

Cloudy 9 

Dextrose 

F 10 

NF  5 

Lactose 

F 8 

NF 6 


Mannite 

F 

NF  .... 
Inuline 

F 

NF  .... 
Saccharose 

F 

NF  .... 
Milk 

Al 

Ac 

Coag  . . . 


.4 
xo 

o 
IS 

II 

4 

10 

4 
I 


Staphylococcus  Aureus 


Blood 

H    2 

NH I 

Broth 

Clear    i 

Cloudy 2 

Dextrose 

F 2 

NF I 

Lactose 

F I 

NF 2 


Mannite 

F 

NF 

Inuline 

NF 

Saccharose 

F 

NF 

Milk 

Al 

Ac 

Coag — 


X 
X 

2 
X 

o 


Other  aerobes.    Of  the  other  aerobes  iso- 
lated, none  were  found  in  pure  culture.    B. 


pyocaneus  occurred  twice  in  chronic  cystitis 
due  to  hyf)ertrophied  prostate,  and  both 
times  with  B.  coli.  One  case  of  chronic 
cystitis  had  the  unusual  combination  of 
pseudodiphtheria  bacillus,  streptococcus,  and 
pneumococcus.  A  proteus-like  bacillus  oc- 
curred in  two  cases  of  pyelocystitis,  and  was 
gram-negative  m  both  instances. 

Anaerobic  organisms.  In  1898,  Viellon  and 
Zuber^  studied  by  anaerobic  cultures  a  number 
of  cases  of  general  character  where  gangrene 
or  fetid  pus  was  present,  and  described  for 
the  first  time  a  number  of  organisms,  both 
bacilli  and  cocci,  which  were  present.  In 
the  succeeding  few  years  Albarran  and 
Cottet,*  E.  Rist,»  M.  Heyde,*  Ghon,"^  Mucha,* 
and  others  described  anaerobes  occurring  in 
peritonitis,  appendicitis,  lung  abscess,  brain 
abscess,  pleurisy,  osteomyelitis,  otitis  media, 
and  cholecystitis,  and  demonstrated  that 
anaerobes  are  not  infrequently  the  only 
or  prevailing  organism  found  in  some  in- 
dividual infections,  but  that  they  produce 
pathological  lesions  when  injected  into  ani- 
mals, the  pathogenicity  varying  with  the 
special  anaerobe  under  consideration. 

Of  special  interest  to  the  subject  at  hand 
is  the  report  of  Albarran  and  Cottet  of  nearly 
70  cases  of  infections  of  the  urinary  tract 
studied  by  both  aerobic  and  anaerobic 
methods,  although  the  great  proportion  of 
their  cases  were  examples  of  extravesical 
infection. 

In  25  cases  of  diffuse  and  circumscribed 
urinary  infiltration,  anaerobes  were  isolated 
7  times  in  pure  culture  and  1 1  times  in  associa- 
tion with  aerobes,  such  as  B.  coli,  staphylo- 
cocci, and  proteus. 

In  23  cases  of  periurethral  abscess,  anae- 
robes were  isolated  in  all  but  3  cases. 

In  these  48  cases,  anaerobes  were  present 
in  86  per  cent  and  were  in  pure  culture  in 

i  VielloD  and  Zuber:  Recherches  sur  quelques  microbes  strictcment 
anaerobes  et  leur  rftle  en  pathologie.  Axch.  d.  ni6d  expcr.  et  d'anat. 
path.,  Z898.  ii,  547. 

sAIbacran  and  Cottet:  Des  infections  uiinaires  anaSrobes.  XIII 
Congris  Intemat.,  zgoo,  xi,  387.  Le  r61e  des  microbes  anaerobes  dans 
I'infection  urinaire.  La  Presse  m6d.,  1903,  xi.  85.  Jules  Cottet:  Note 
sur  tm  micrococque  strictement  anaCrobe  trouv6  dans  les  sui^^uratians 
de  Tappareil  urinaire.    Soc.  de  Bi<^.,  zgoo,  lii,  44. 

s  £.  Rist:  Ana&obe  Bacteria.    ZentralbL  f.  BacterioL,  iqoi,  30. 

«  M.  Heyde:  Bdtr.  a.  klin.  Chir.,  19x1,  Izzvi,  x;  Bdtr.  a.  klin.  Chir., 
xgxo,  hcvm,  643. 

*GhonandMucha:  Zur  Frage  fiber  die  Genese  d'Am)endicitis.  Bcttr. 
z.  path.  Aiuit.,  X0X3,  lii,  130.  BeitrSge  sur  Kenntniss  der  anaCrobea 
Bacteria  des  Menschen.    2>ntnlbl.  f.  BacterioL,  xxsix,  497. 
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33  per  cent.  The  most  common  organisms 
found  were  micrococcus  foetidus  and  B. 
fragilis,  each  of  which  was  found  4  times  in 
pure  culture.  Others  frequently  isolated  were 
B.  funduliformis,  diplococcus  reniformis, 
staphylococcus  parvulus,  and  B.  nebulosus. 

Albarran  and  Cottet  also  re{)ort  the  bac- 
teriological study  of  4  cases  of  cystitis  and 
10  of  pyonephrosis. 

Three  of  the  cases  of  cystitis  yielded  an 
anaerobic  organism,  which  was  in  pure  cul- 
ture in  one  instance.  The  same  organism, 
diplococcus  reniformis,  was  present  in  each 
case,  and  is  the  only  anaerobic  organism 
described  in  relation  to  cystitis  found  in 
literature. 

The  diplococcus  reniformis  resembles  in 
shape  the  gonococcus,  being  but  a  trifle 
larger,  and  is  not  stained  by  the  Gram  method. 
It  is  an  obligatory  anaerobe  and  does  not 
grow  at  room  temperatiu-e.  Small  white 
colonies  appear  on  dextrose-agar  in  48  hours, 
but  no  gas  is  formed.  Broth  is  cloudy  in 
24  hours  and  a  precipitate  is  formed.  Growth 
is  accompanied  by  very  fetid  odor.  Sub- 
cutaneous abscess  is  formed  by  injection  into 
a  guinea  pig. 

In  10  cases  of  the  non-tuberculous  pyone- 
phrosis, the  same  authors  found  anaerobes 
(B.  reniformis,  B.  fragilis,  and  B.  ramosus) 
together  in  pure  culture  in  one  case,  and 
in  three  other  instances  in  association  with 
aerobes. 

With  the  exception  of  these  4  cases  of 
cystitis  and  10  cases  of  pyonephrosis,  no 
other  mention  of  anaerobic  study  of  infec- 
tions of  the  bladder  and  kidney  was  found 
in  the  literature. 

In  my  44  cases,  anaerobes  were  isolated  in 
ID  cases,  4  times  in  pure  culture,  and  twice 
as  the  prevailing  organism.  In  all  14  anae- 
robes were  isolated,  1 1  of  which  were  obliga- 
tory anaerobes.  The  organisms  might  be 
divided  for  convenience  of  description  into 
black  pigment-forming  bacilli,  fine  influenza- 
like gram-negative  bacilli,  gram-negative 
coed,  and  gram-positive  staphylococci. 

Black  pigment^forming  bacilli.  These  or- 
ganisms occurred  in  four  cases  and  were  the 
prevailing  form  in  one  case.  They  are  gram- 
negative,  non-motile,  and  stain  poorly.    They 


grow  only  under  anaerobic  conditions,  on 
blood  ascites-agar  slants;  small  moist  white 
circumscribed  colonies  appear  in  24  hours. 
Two  or  more  colonies  may  coalesce  to  form 
a  large  one,  but  as  a  rule  they  remain  dis- 
crete. Three  of  these  bacilli  did  not  haemo- 
lyze  blood  and  one  did.  On  about  the  eighth 
to  the  twelfth  day  a  brown  pigmented  spot 
occurs  at  the  summit  of  the  colony,  and  in 
48  hours  the  whole  colony  is  dark  brown  to 
coal  black.  The  older  the  cultures,  the 
blacker  they  become.  A  very  offensive 
fetid  odor  accompanies  the  growth.  In  old 
cultures  festoons  of  black  growth  and  isolated 
black  colonies  appear  in  the  depth  of  the 
blood-agar.  The  organism  grows  at  room 
temperature,  but  best  at  37®  C.  They  are 
resistant,  and  cultures  may  be  replanted 
after  a  month  or  more.  The  longer  the 
artificial  cultivation,  the  earlier  the  pigment 
appears,  coming  as  early  as  the  third  to  the 
fifth  day.  Subcultures  on  litmus  milk,  agar, 
broth,  gelatine  and  sugar  media  such  as 
mannite,  dextrose,  inuline,  maltose,  and 
saccharose,  have  all  been  imsuccessful.  It 
has  been  difficult  to  obtain  pure  cultures  of 
this  black  pigment-produdng  bacillus,  and 
transplants  on  other  than  blood  media  have 
yielded  other  'anaerobes,  apparently  growing 
in  symbiosis,  but  which  were  not  pigment 
producers. 

The  washed  growth  of  three  to  six  blood- 
agar  slants,  when  injected  intraperitoneally, 
subcutaneously,  or  intravenously,  has  pro- 
duced no  lesions  in  rabbits  and  guinea  pigs. 
It  must  be  added,  however,  that  the  material 
used  had  been  under  artificial  cultivation  for 
a  number  of  months  and  may  have  lost  its 
pathogenicity  for  animals.  Iliese  organisms 
were  isolated  from  a  case  of  tumor  of  the 
bladder  with  a  necrotic  surface  and  accompa- 
nied by  foul  urine,  from  a  case  of  recurrent 
vesical  stone  with  foul  urine,  from  the  foul 
urine  of  a  case  of  removal  of  the  prostate, 
and  from  a  case  of  chronic  cystitis  accompa- 
nied by  slight  stricture  of  the  urethra.  In  all 
of  these  cases  other  organisms,  such  as  B.^ 
coli,  staphylococcus,  or  other  aerobes,  were 
present.  In  the  urine  of  the  tumor  case, 
the  black  pigment-forming  bacillus  was  the 
prevailing  organism,    though    a   haemolytic 
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and  non-hsemoly  tic  colon  bacillus  and  a  gram- 
negative  anaerobic  coccus  were  also  isolated. 

It  is  probable  that  these  black  anaerobes 
are  of  rather  common  occurrence  in  putrefac- 
tive infections,  as  I  have  isolated  them  from 
ischiorectal  abscesses  and  from  the  appendix, 
and  Dick^  has  found  them  in  several  other 
lesions  such  as  fetid  abscess  of  the  lung, 
chronic  enteritis,  from  the  throat,  from  blood 
and  urine  of  scarlet  fever  cases,  and  from 
simple  chronic  tonsillitis. 

Heyde'  describes  similar  anaerobic  bacilli 
(sckwartzen  farbstoffbildender  Bacillus)  in  cul- 
tures from  the  appendix,  but  says  they  are 
curved,  occasionally  branched,  appear  in 
short  chains,  and  live  but  a  short  time  on 
artificial  media.  In  these  respects  they  differ 
from  the  bacilli  just  described,  but  in  most 
other  respects  are  similar.  The  inoculation 
of  animals  with  this  bacilli  caused  cachexia. 

Rist'  has  described  a  spirillum  nigrum  pro- 
ducing black  pigment  which  is  unlike  the 
above  organism  in  every  respect. 

Granhnegative  fine  baciUi.  In  four  cases, 
three  of  chronic  cystitis  and  one  of  recurrent 
renal  stone,  a  very  fine  non-motile  gram- 
negative  bacillus  was  isolated,  in  two  cases 
in  pure  culture  and  in  one  other  as  the  pre- 
vailing organism.  In  all  instances  the  life 
of  the  organisms  is  very  hard  to  maintain 
on  artificial  media,  generally  lasting  only 
from  two  to  three  generations.  It  grows 
only  at  37®  C,  and  all  attempts  to  grow  it  on 
any  but  blood-ascites  media  failed.  It 
appears  on  blood-agar  slants  in  24  hours  as 
an  almost  imperceptible  cloudy  growth  with- 
out definite  colonies,  and  is  non-haemolytic. 
Without  great  care  it  can  easily  be  over- 
looked. It  stains  well,  but  is  negative  to 
Gram  stain.  Morphologically,  the  bacillus 
is  very  short  and  very  fine  arid  occurs  singly. 
With  the  organisms  from  one  case  of  chronic 
cystitis  and  prostatitis  an  attempt  was  made 
to  produce  cystitis  in  rabbits  by  injection  of 
the  washings  from  ten  to  twelve  tubes,  but 
failed.  Injected  into  the  renal  pelvis  through 
the  kidney  substance,  the  animals  died  in 
24  hours  and  the  organisms  were  isolated 

1  Dr«  George  Dick:    Personal  communication. 
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in  pure  cultures  from  the  urine,  in  the  bladder 
and  pelvis  of  kidney,  but  not  from  the  other 
kidney  nor  from  the  heart's  blood.  Autopsy 
in  these  animals  revealed  no  macroscopic 
lesions  of  the  bladder  or  kidney.  The  baalli 
were  grown  in  blood  ascites  broth  (in  large 
dishes)  and  autolysis  was  allowed  to  take 
place.  The  autolyzed  bacilli  and  living  bacilli 
were  repeatedly  injected  into  the  bladder  of 
guinea  pigs,  but  no  lesion  was  caused. 

In  two  cases  of  chronic  cystitis  this  fine 
bacillus  was  the  only  organism  present. 
While  numerous  gram-negative  anaerobic 
influenza-like  bacilli  have  been  described,  aU 
of  these  have  been  capable  of  cultivation  of 
other  media. 

Davis*  described  a  gram-negative  bacillus 
which  he  isolated  from  the  urine,  which  grew 
best  imder  anaerobic  conditions.  It  grew 
only  on  blood,  haemolyzed  blood,  and  was  non- 
patliogenic  to  animals. 

BadUtts  fundidiformis  (J.  HaUe).  In  one 
case  of  probable  embolic  pyelonephritis  in 
which  hsematuria  had  been  a  prominent 
symptom,  an  obligatory  anaSrobe  was  isolat- 
ed as  the  prevailing  organism.  This  bacillus 
was  negative  to  Gram  stain,  was  non-motile, 
and  grew  only  at  37°  C;  it  appeared  on  blood 
ascites-agar,  lactose  and  dextrose-agar  on  the 
third  to  the  sixth  day.  In  pure  culture, 
polymorphism  was  evident  in  the  number  of 
involution  forms,  manifested  by  different 
lengths  of  the  bacilli,  coccus-Uke  fomes, 
beaded  bacilli,  and  a  general  tendency  for  ail 
of  the  bacilli  to  be  slightly  curved.  The 
organisms  generally  appeared  singly,  but 
occasionally  short  chains  were  found.  Only 
a  very  slight  fetid  odor  was  noticeable  in  cul- 
tures. The  growth  on  blood  ascites-agar  was 
non-haemolytic,  and  consisted  of  fine,  plainly 
visible  white  colonies  with  no  tendency  to  pro- 
duce a  spreading  growth.  On  lactose  and  dex- 
trose a  growth  was  obtained,  and  a  slight 
amount  of  gas  was  formed  on  dextrose.  None 
of  the  sugars  tested  (dextrose,  lactose,  man- 
nite,  inuline,  saccharose)  was  fermented.  Milk 
was  not  coagulated  nor  acidified,  inuline  re- 
mained clear,  and  there  was  no  growth  in 
gelatine.  A  varying  pathogenicity  for  lab- 
oratory animals  is  reported  (RistO . 

*D*  J*  Davis,  J.  Infect.  Dis.,  x9XO»  vii,  599. 
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While  in  perhaps  most  instances  anaerobic 
organisms  are  foimd  in  fetid  exudates  and 
often  produce  a  fetid  odor  when  grown  on 
artificial  media,  the  B.  funduliformis  has 
been  found  in  exudates  which  were  purulent 
but  not  foul-smelling;  and  in  my  case  the 
urine,  while  bloody,  was  not  ammoniacal. 

Gram-negative  cocci.  Gram-negative  coed 
were  present  in  three  cases.  In  a  case  of 
vesical  timior,  from  which  a  black  pigment- 
forming  bacilli  was  isolated,  an  obligatory 
anaerobic  gram-negative  coccus  was  present, 
growing  in  symbiosis  with  it.  This  organism 
corresponds  to  no  known  anaerobic  coccus, 
but  as  the  group  is  undoubtedly  large  it  will 
not  be  specially  named  in  this  article.  It 
appears  on  media  in  24  hours  as  white 
colonies  which  coalesce  and  by  a  spreading- 
growth  cover  the  surface  of  the  media.  There 
is  no  haemolysis  on  blood  media;  lactose, 
dextrose,  and  mannite  are  not  fermented. 
The  growth  has  a  very  fetid  odor.  On  inuline 
and  saccharose  media  there  was  no  growth. 
Gelatine  and  litmus  milk  show  a  marked 
growth,  but  neither  is  changed.  Morpho- 
logically this  coccus  is  small,  and  occurs  singly, 
in  groups,  or  in  short  chains. 

In  two  other  cases  obligatory  anaerobic 
gram-negative  staphylococci  resembling 
staphylococcus  parvulus  were  isolated.  One 
of  these  cases  was  a  chronic  cystitis,  and  the 
other  was  a  retroperitoneal  abscess  in  which 
bladder  irritation  and  hsematuria  were 
present. 

These  staphylococci,  when  stained,  appear 
in  small  dusters  of  very  fine  coed,  which  are 
barely  discernible  by  oil-immersion  lens. 
The  best  growth  is  obtained  on  blood  asdtes- 
agar,  where  it  appears  in  34  to  48  hours  as 
dust-like  colonies,  resembling  in  indistinct- 
ness the  growth  of  the  gram-negative  in- 
fluenza-like bacilli  already  described.  Haem- 
olysis   on    blood    media   fails.    One   strain 

1  Rjst.  Loc  dt.  J.  Inlect.  Dit.*  igog,  vi,  334« 


caused  slight  gas  formation  on  dextrose-agar, 
and  there  was  some  growth  on  lactose  with- 
out fermentation,  but  growth  on  other  media 
failed.  The  other  strain  grew  only  on  blood 
asdtes-agar.  Fetid  odor  in  growing  cul- 
tures was  absent. 

Intramuscular  injection  of  the  washed 
growth  from  six  tubes  into  a  guinea  pig 
caused  no  lesion,  but  in  this  instance  also 
the  organism  had  been  imder  artifidal  culti- 
vation for  a  long  time. 

While  these  two  gram-negative  staphylo- 
cocd  resemble  staphylococcus  parvulus 
(Viellon  and  Zuber)  morphologically  and  to  a 
great  extent  in  cultural  characteristics,  they 
differ  in  causing  no  fetid  odor  on  media  and 
in  absence  of  growth  on  broth. 

Gram-positive  staphylococci.  In  two  cases, 
assodated  with  other  anaerobes,  a  few  colonies 
of  large  gram-positive  staphylococd  were 
foimd,  which  were  strictly  anaerobic.  They 
produced  large  white  colonies  on  blood-agar 
but  were  non-haemolytic  and  produced  no 
green.  Morphologically  they  could  not  be 
distinguished  from  the  aerobic  staphylococd. 

SUMHARY 

1.  Attention  is  called  to  the  varying 
morphological  and  cultiural  characteristics 
of  B .  coli  and  allied  organisms,  and  staphylo- 
cocci found  in  infections  of  the  bladder  and 
kidney. 

2.  Anaerobic  organisms  were  present  in 
20  per  cent  of  the  cases  examined  in  which 
a  growth  was  obtained,  and  occurred  four 
times  in  pure  culture. 

3.  Anaerobic  organisms  are  described  as 
follows:  A  very  fine  gram-negative  bacillus 
growing  only  on  blood  media;  a  gram-negative 
pigment-producing  badllus,  and  assodated 
with  it  a  gram-negative  coccus,  corresponding 
to  no  known  described  t)T)e;  funduUformis; 
staphylococcus  parvulus;  and  gram-positive 
staphylococd. 
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TREATMENT  OF  TRANSPLANTABLE  RAT  SARCOMA  BY  FULGURATION 

By  S.  p.  BEEBE,  M.  D.,  and  ELEANOR  VAN  NESS  VAN  ALSTYNE,  M.  D.,  New  Yomc  City 


WITHIN  the  last  five  years  de 
Keating-Hart*  has  published  a 
number  of  papers  in  which  he  has 
advocated  the  use  of  fulguration 
as  a  complement  to  operation  in  the  treat- 
ment of  malignant  growths.  Following  his 
lead,  many  surgeons,  both  abroad  and  in  this 
coimtry,  have  employed  the  method  with 
varying  degrees  of  success.  By  some  it  has 
been  condemned  as  of  very  little  or  no  value, 
while  others  believe  it  to  be  a  decided  advance 
in  cancer  treatment. 

De  Keating-Hart  mentions  that  many  of 
the  failures  have  been  due  to  the  use  of  un- 
suitable apparatus  and  to  its  employment  in 
cases  in  which  the  method  is  not  applicable. 

In  order  to  form  a  basis  for  the  use  of  the 
method  in  the  treatment  of  himian  tiunors  and 
to  get  some  explanations  for  the  varying 
opinions  in  regard  to  it,  the  writers  have 
carried  out  an  extensive  series  of  animal  ex- 
periments, the  results  of  which  form  the  basis 
of  this  paper. 

The  apparatus  employed  in  these  experi- 
ments was  purchased  in  Paris  from  Gaiffe, 
the  maker  who  has  supplied  de  Keating-Hart 
with  his  apparatus;  and  before  it  was  shipped 
to  this  country  it  was  carefully  examined, 
testedj  and  approved  by  de  Keating-Hart, 
and  is  similar  in  all  respects  to  that  employed 
by  the  originator  of  the  method.  For  these 
reasons  it  appears  that  no  exception  may  be 
taken  to  the  results  of  our  experiments  which 
is  founded  upon  the  criticism  that  faulty  or 
unsuitable  apparatus  was  employed. 

De  Keating-Hart  insists  that  the  current 
must  be  of  sufficient  voltage  to  give  a  spark 
8  cm.  long.  He  is  very  insistent  that  the 
spark  must  be  cold,  so  that  the  tissue  changes 
which  follow  its  application  are  not  due  to  a 
cauterizing  effect.  The  field  of  usefulness  of 
this  method  of  treatment  is  limited  to  lo- 
calized growths  without  general  metastasis. 
The  tumor  must  be  removed  surgically  as 
completely  as  possible,  complete  haemostasis 

*  La  fulguration  et  ses  resultats  dans  le  traitement  du  cancer,  ame. 
edition.  Paris,  iqoq,  A.  Moloine,  Editeur. 

^  From  the  Huntington  Fund  for  Cancer  Research,  Loomis 


secured,  and  the  whole  field  of  the  operation 
then  subjected  to  the  action  of  the  spark. 
The  purpose,  obviously,  is  to  kill  oflF  both  the 
gross  and  microscopic  fragments  of  malignant 
tissue  which  have  not  been  surgically  removed. 

The  manner  of  accomplishing  such'  a  result 
is  not  fully  understood.  De  Keating-Hart 
maintains  diat  it  is  not  due  to  an  actual  killing 
of  the  tumor  tissue  by  the  spark,  but  to  a 
change  in  the  nutritional  conditions  of  the 
region  treated,  so  that  the  tumor  cells  are  not 
able  to  grow.  The  bearing  of  our  experiments 
on  such  a  conclusion  will  appear  later. 

The  plan  of  these  experiments  includes  a 
study  of  the  effect  of  the  current  on  normal 
tissues  —  the  physiological  effects  obtained 
when  stimulation  is  made  over  what  may  be 
called  critical  areas,  such  as  the  course  of  the 
large  nerve  trunks  and  the  heart.  Likewise 
a  study  has  been  made  of  the  effects  upon 
transplantable  sarcoma  of  rats.  It  is  these 
latter  studies  which  make  up  the  major  por- 
tion of  these  experiments. 

I .  The  effect  of  the  current  on  normal  tissue. 
The  chest  of  several  guinea  pigs  was  shaved, 
and  the  pigs  were  anaesthetized  and  exposed 
to  the  high-frequency  spark  directly  over  the 
cardiac  area  for  varying  lengths  of  time,  from 
30  seconds  to  two  minutes.  The  length  of 
the  spark  varied  from  8-12  cm.  The  a^nimak 
suffered  no  serious  damage  or  shock  from  this 
experience,  and  recovered  from  the  anaesthetic 
with  very  little  disturbing  effect.  In  these 
preliminary  tests,  it  must  be  remembered, 
the  current  was  applied  to  the  intact  skin  of 
the  chest  wall.  A  further  series  of  animals 
was  fulgurated  over  the  neck  region  along  the 
course  of  the  vagus,  the  skin  being  intact. 
No  disturbing  effects  whatsoever  were  ob- 
served. It  seemed  to  us  that  the  current  was 
diffused  by  the  other  tissues  to  such  a  degree 
that  the  heart  was  not  influenced  to  any  ap- 
preciable extent. 

The  next  experiments  were  made  upon  dogs 
under  ether  anaesthesia.  The  carotid  artery, 
internal  jugular  vein,  and  vagus  nerve  were 
exposed  without,  however,  dissecting  them 
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free  from  their  common  sheath.  Sparks  ap- 
plied along  the  course  of  the  vessels  caused 
practically  no  disturbance  to  the  heart.  The 
vagus  was  next  dissected  free  and  supported 
on  two  glass  rods  away  from  the  other  tissues. 
An  8-cm.  spark  was  applied  directly  to  the 
nerve  for  a  period  of  30  seconds.  There  was 
an  immediate  change  in  the  respiration. 
There  were  very  rapid  respiratory  movements; 
the  heart  continued  to  beat  but  was  quite 
irregular.  The  nerve  was  then  returned  to 
its  sheath  and  the  woimd  closed.  The  animal 
recovered  from  the  experiment  promptly  and 
appeared  to  suffer  no  permanent  ill  effects. 
Another  animal,  on  which  a  similar  experi- 
ment was  made  on  both  vagi  at  the  same  time, 
suffered  extreme  prostration,  recovered  very 
slowly,  and  died  the  next  day.  It  seems 
evident  that  to  cause  any  serious  damage  to 
the  vagus  it  is  necessary  to  apply  the  current 
directly  to  the  nerve  trunk.  If  the  nerve  is 
protected  by  the  great  vessels  or  the  nerve 
sheath,  the  current  is  diverted  to  such  an 
extent  that  practically  no  damage  is  done. 

2.  Nature  of  the  local  reaction  foUomng 
fulguraiion.  The  high-frequency  spark  pro- 
duced by  this  apparatus  is  called  a  cold  spark, 
because  it  does  not  immediately  cauterize 
the  tissue.  The  question  arises  as  to  how  the 
effect  is  produced,  if  there  is  no  local  destruc- 
tion of  tissue.  De  Keating-Hart^  b  inclined 
to  explain  the  effect  as  being  due  to  some  sub- 
tle physiological  change  which  is  not  ac- 
companied by  marked  anatomical  alteration: 

"La  plupart  ont  crd  voir  dans  la  fulguration  un 
moyen  de  destruction  directe  du  cancer.  Moi- 
mime,  au  d6but,  j'avais  attachd  k  la  sid6ration  de  la 
cellule  canc6reuse  par  Tdtincelle  une  importance 
que  j'ai,  depuis,  reconnue  illusoire.  Or,  les  re- 
cherchesbistologiques  nous  ont  montr6  quelsL destruc- 
tion, quand  eUe  existait,  6tait  superficielle.  D'o^  il 
semblait  naturel  de  conclure  que  la  vertu  curatrice 
de  r^tincelle  6tait  i  peu  prfe  nulle  et  que  le  seul 
effect  qu'on  dtlt  attendre  d'elle  6tait  de  hiter  la 
cicatrisation  des  plaies  canc6reuses,  enserrant  ainsi 
Tel^ment  pathologique  dans  les  mailles  d'un  tissu 
fibreux  d^fensif . 

"Or,  rien  de  ces  deux  effets,  desiructeur  et  scUroghney 
ne  me  parait  suffisant  k  expliquer  ce  que  nous  ob- 
servons.  Je  dirai  plus:  ni  Taction  cicatrisante,  ni 
le  pouvoir  destructeur  ne  me  semblent  contribuer 
i  la  cure  du  cancer,  la  premiere  n'eonstant  pas,  le 
second  ne  devant  pas  Hre  recherchi  dans  la  plupart 
des  cas. 


"Examinons  d'abord  le  second:  le  chirurgien  a 
enlev6  avant  I'^tincelage  tout  ce  qu'il  ^tait  possible 
de  s6parer,  sans  danger  excessif,  de  Tdtre  vivant. 
Les  organes  qui  restent,  s'its  ont  droit  au  respect  du 
bistouri,  ne  doivent  pas  attendre  moins  de  F^tincelle, 
et  celle-ci  n'aura  que  de  rares  occasions  de  paradiever 
I'oeuvre  chlrurgicale;  sauf  en  quelques  cas  excep- 
tionnels  done,  il  sera  inutile  de  produire  ime  escar- 
rification  61ectrique. 

"Quant  k  V action  cicairisaniey  des  apparences 
trompeuses  y  ont  fait  croire;  mais  I'exp^rience  m'a 
conduit  peu  k  peu  k  des  conclusions  contraires. 
Certes,  de  larges  pertes  de  substance  ont  €t€  sous 
nos  yeux,  apr^s  fulguration,  rapidement  combl6es; 
mais  si  nous  examinons  de  pr^  le  m6canisme  de  ces 
fermetures,  nous  pouvons  constater  qu'elles  sont 
dues  non  tant  k  une  reformation  cellulaire  intense 
qu'k  un  6nergique  appel  centripete  des  tissus  mous 
environnants.  Quand  ceux-ci  s*y  pr^tent,  les 
t6guments  sont  rapproch6s  bord  a  bord  et  la  ci- 
catrice se  fait  assez  vite  avec  un  aspect  liniaire  qui 
d^  les  premieres  observations  lui  a  valu  le  nom  tr^ 
juste  d'autoplastie  naturelle.  Mais  si,  en  revanche, 
la  peau  trop  tendue  ne  pent  couvrir  la  plaie,  celle-ci, 
loin  de  continuer  k  se  fermer,  demeure,  souvent  des 
mois  entiers,  sans  tendance  k  la  cicatrisation, 
v6ritable  tdc^ration  saine  mais  torpide. 

"De  m6me,  si  Ton  traite  des  uteres  variqueux  k 
Taide  d'6tincelles  de  haute  tension  It  dose  et  d  puis- 
sance fulguranU,  on  supprime  leur  aspect  malsain, 
mais  on  ne  kdte  pas  leur  cicatrisation;  loin  de  Ik,  bien 
souvent  je  Tai  vue  notablement  retard6e. 

"Ni  cicatrisante,  ni  destructive,  comment  done 
expliquer  Taction  curative  de  l'6tincelle  sur  le 
cancer? 

"Nous  en  sommes  encore  en  ce  point  r6duit  aux 
hypotheses.  Sans  entrer  dans  le  d6tail  des  recherches 
que  j'ai  entreprises  k  ce  sujet,  je  dirai  simple- 
ment  id  la  fa^on  dont  je  congois  les  effets  de  la 
fulguration  sur  les  tissus. 

"L'6tincelle  de  haute  tension  d  dose  fulguranU 
produlrait  sur  ceux-ci  des  effets  d'ordre  surtout 
physiologique,  sans  alteration  anatomique  marqu6e. 
Nous  Savons  d6}k  que  la  foudre,  les  courants  in- 
dustriels  puissants  peuvent  determiner  des  paraly- 
sies  temporaries  sine  materia,  des  troubles  sensitifs 
ou  psychiques,  oil  le  microscope  non  plus  que  la 
recherche  des  r6actions  de  d6g6n6rescence  ne 
r6v^lent  quoi  que  ce  soit  d'anormal.  De  mftme, 
T6tincelle  de  haute  tension,  pro  jet  6e  sur  une  peau 
saine,  produit  momentan^ment  des  vasoconstric- 
tions intenses,  et,  frappant  le  muscle  sterno-cleido- 
mastoldien  ou  le  tendon  d'Achille,  un  torticollis 
ou  un  equinisme  pouvant  durer  plusieurs  semaines 
et  davantage.  Que  ce  soit  par  une  action  spasmo- 
dique  secondairesurlesvaisseaux,orpour  toute  autre 
cause,  la  fulguration  produit  aussi,  nous  Tavons  dit 
ime  sorte  de  stupefaction  locale^  retardant  la  cica- 
trisation, c'est-i-dire  la  pullulation  de  la  cellule 
6pitheiiale  saine  au  point  frapp^.    N'est-il  pas  ad- 

iSid^ratJon  8ous<anc£reu9e  modifiant  la  nutritioD  du  tissu  et 
seoondairement  celle  du  cancer. 
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CHART  I 


The  chart  gives  in  the  shaded  ^areas  the  comparative 
size  of  the  tumors  in  the  two  areas.  Careful  measure- 
ments were  made  of  the  tumors  with  fine  calipers  every  ten 
days,  the  first  measurement  being  made  ten  days  after  the 
timiors  were  planted.  The  tumors  in  the  upper  line  are 
those  in  the  control  area  between  the  shoulders,  the  lower 
line  those  in  the  experimental  area  which  had.  before 
planting,  been  subjected  to  fulguration.  In  this  cnart  are 
plotted  the  results  obtained  from  three  different  animals, 
which  are  representative  of  the  results  obtained  by  treating 
a  large  number  of  animals.  In  the  first  animal  no  growth 
was  obtained  in  the  experimental  area,  while  in  the  control 
area  it  grew  well,  showmg  that  the  animal  was  not  immune. 


This  animal  is  typical  of  a  large  number  treated  in  the 
same  fashion.  In  the  second  animal  the  plant  was  made 
just  outside  the  ejcpeiimental  area,  and  the  result  shows 
positive  growth,  indicating  that  the  inhibiting  effect  is 
confined  strictly  to  the  area  of  reaction  following  the  ^>ark. 
The  third  animal  b  typical  of  a  small  number  of  anunah 
which  showed  no  growth  in  the  experimental  area  but  in 
which  the  growth  in  the  control  area,  although  positive, 
quickly  regressed. 

In  such  anliwala  we  are  either  dealing  with  animals 
whose  natural  immunity  b  high,  or  their  immunity  has 
been  increased  by  absorption  of  the  graft  planted  m  the 
experimental  area. 


missible  que  cette  m6me  action  s'exerce  avec  une 
force  plus  grande  encore,  sur  la  psdlulation  n6o- 
plasique?  Cela  expliquerait  les  effets  d'arr^t 
6volutif  constat6s  souvent  ainsi,  non  seulement  sue 
la  plaie  op6ratoire  mais  autour  d'elle,  en  des  r6gions 
plus  ou  moins  infiltr6es  de  cancer  od  le  bistouri  n'est 
pas  intervenu,  mais  assez  superficielles  pour  avoir 
pergu  le  choc  de  I'^tincelle  promen6e  autour  de  la 
perte  de  substance." 

In  order  to  determine  to  what  degree  nor- 
mal tissues  are  affected  we  fulgurated  a 
number  of  guinea  pigs  on  the  abdominal  wall 
over  an  area  as  large  as  a  silver  half-dollar  for 
a  period  of  30  seconds  to  one  minute,  having 
a  spark  always  at  least  8  cm.  in  length.  These 
pigs  were  killed  at  intervals  of  from  one  day 
up  to  six  days  after  fulguration.  The  ex- 
perimental area  of  the  abdominal  wall  was 
removed  and  fixed  in  Miiller's  flmd  for  histo- 
logical sectioning. 

HISTOLOGICAL  CHANGES  ^ 

Twenty-four  hours.  There  is  extensive 
oedema  of  derma  and  subcutis,  intense  con- 
gestion of  vessels,  small  hsemorrhages,  and 
considerable  exudation  of  polynuclear  leu- 
cocytes.   The    subcutaneous    muscle    fibers 

>  We  are  indebted  to  Dr.  Tunes  Ewins,  profeaeor  of  patholo^  in 
Coraeil,  for  the  description  of  the  pathological  changes  in  these  sections. 


are  extensively  vacuolated.    The  epidermis 
shows  desquamation  of  cells. 

Forty-eighl  hours.  There  is  still  much 
oedema  and  exudate.  In  the  muscular  layer 
there  is  beginning  proliferation  of  endothelial 
cells  of  capillaries  and  of  nuclei  of  the  sar- 
colemma  cells.  In  the  epidermis  there  are 
small  collections  of  leucocytes. 

Seventy-two  hours.  The  oedema  of  the  der- 
ma and  subdermal  tissues  is  moderate. 
There  is  intense  congestion  of  vessels  and 
some  extravasated  blood.  There  are  a  few 
fod  of  polynuclear  leucocytes. 

Four  days.  The  skin  and  deeper  tissues 
are  much  thickened.  The  epidermis  is  ex- 
tensively eroded  and  the  surface  of  the  derma 
is  extensively  infiltrated  with  leucocytes  and 
blood.  The  loose  subdermal  tissues  show 
active  new  growth  of  spindle  cells.  The 
outer  layers  of  muscle  tissue  show  a  very 
active  growth  of  spindle  cells  approaching 
the  sarcomatous  type.  Many  muscle  cells 
and  bimdles  are  completely  replaced  by  such 
cells. 

Five  days.  The  main  changes  are  in  the 
subdermal  tissues,  which  are  the  seat  of 
extensive  purulent  infiltration.  There  is  ex- 
tensive overgrowth  of  new  spindle  cells  in 
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CHART  a 


In  this  chart  are  represented  the  events  which  obtained 
with  four  animals.  Measurements  were  made  every  ten 
days,  beginning  ten  days  after  planting.  The  upper 
tumors  are  those  in  the  control  area,  while  the  lower  ones 
show  the  comparative  growth  obtained  in  the  fulgurated 
area.    Absolutely  no  effect  of  the  fulguration  was  noted 

the   miiscle    bundles   and   considerable   ex- 
travasated  blood. 

Six  days.  There  is  complete  destruction 
of  the  epidermis  by  an  abimdant  exudate  of 
pus  and  blood.  Ulceration  extends  to  the 
subdermal  tissues  and  muscles  which  are  the 
seat  of  an  active  new  growth  of  spindle  cells 
replacing  the  muscle  fibers  and  thickening  the 
septa. 

From  the  evidence  presented  as  to  the 
nature  of  the  local  reaction  it  seemed  to  us 
that  we  might  expect  small  timiors  to  be 
decidedly  influenced  by  fulguration,  even  if 
this  were  done  directly  through  the  intact 
skin.  To  test  this  point  we  chose  a  number 
of  rats  having  recently  implanted  tumors 
about  the  size  of  a  small  pea  and  subjected 
them  to  fulguration  over  the  tumor  area  with 
a  suitable  spark  for  a  period  of  from  30 
seconds  to  one  minute.  Tumors  were  care- 
fully observed,  to  determine  inhibition  of 
growth  or  curative  effects.  In  a  few  in- 
stances the  tumor  was  sufficiently  injured  to 
prevent  additional  growth,  and  after  a  few 
days  a  small  scab-like  area,  representing 
what  had  originally  been  the  tumor,  was 
present.  Such  animals  may  be  considered 
as  cured.  In  other  cases  there  was  a  marked 
inhibition  of  growth  but  no  actual  cure.  In 
these  animals  it  must  be  remembered  that 
we  are  dealmg  with  very  smaU  tumors,  and 
that  only  a  small  percentage  of  these  could 
be  regarded  as  cured  by  the  process  of  ful- 
guration.   When  tmnors  as  large  as  a  chest- 


if  the  timiors  were  planted  one  week  after  the  application 
of  the  spark. 

If  any  physiological  change  in  the  nutrition  of  the 
tissues  was  caused  by  the  fulguration  it  must  have  been 
transitory  and  passed  coincidently  with  the  healing  of  the 
local  reaction. 


nut  were  subjected  to  fulguration  it  was  found 
that  there  was  a  superficial  area  of  oedema 
and  softening,  which  was  later  followed 
either  by  ulceration  or  scab  formation.  The 
borders  of  the  tumor  continued  to  grow 
rapidly,  and  in  no  case  was  it  possible  to  effect 
a  cure  in  tiunors  of  this  size,  although  they 
were  repeatedly  fulgurated.  From  these 
experiments  it  became  evident  that  we  could 
not  effect  a  cure  in  the  rat  sarcoma  except  in 
the  early  stages  of  growth,  soon  after  im- 
plantation, and  then  only  occasionally. 

In  a  personal  commimication,  de  Keating- 
Hart  stated  to  one  of  the  writers  that  ful- 
guration through  the  intact  skin  produced 
such  changes  as  to  immunize  that  particular 
area  to  the  transplantation  of  experimental 
tumors.  This  point  seemed  to  us  to  be  of 
sufficient  interest  to  warrant  its  confirmation. 
Accordingly,  we  fulgurated  several  sets  of 
animals  for  periods  of  30  seconds  on  the 
back,  between  the  hips,  and  immediately 
after  fulguration  planted  them  in  the  ful- 
gurated area  with  rat  sarcoma.  At  the  same 
time  we  planted  them  with  the  same  tumor  on 
a  non-fulgurated  area  between  the  shoulders. 
This  experiment  was  repeated  many  times, 
in  order  to  rule  out  accidental  errors;  the 
accompanying  chart  is  made  from  typical 
results  and  shows  the  various  fates  of  the  im- 
planted grafts  (Chart  i).  In  the  large 
majority  of  the  animals  the  graft  planted  in 
the  fulgurated  area  did  not  grow,  while  the 
graft  planted  in  the  non-fulgurated  area  took 
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In  tlib  chart  are  shown  the  results  obtained  with  five  rata 
in  which  an  attempt  was  made  to  cure  one  of  the  tumors  by 
means  of  incomplete  operation  followed  by  fuleuration. 
Tlie  results  shown  in  the  diagrams  are  typical  of  a  large 
number  in  which  similar  experimeuls  were  made.  The 
larger  of  the  two  tumors  was  always  chosen  for  operation, 
and  the  operation  was  done  upon  the  tumors  and  at  the 
time  indicated  by  the  small   arrow  in  the  chart.     The 


••0000 


measurements  were  made  at  ten-day  intervals.  The 
tumors  can  be  cured  by  this  method,  but  not  always  at  the 
first  attempt;  and  then  precaution  mtut  be  taken  not  to 
leave  too  large  a  fragment. 

From  the  previous  experiments  quoted  it  seems  prob- 
able that  the  cure  is  dependent  upon  two  factors,  i ' 
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in  the  usual  way.  If  by  any  chance  the  graft 
was  placed  just  at  the  border  of  the  area  of 
reaction  following  fulguration,  it  took  as 
readily  as  the  graft  in  the  non-fulgurated 
area.  In  a  very  few  instances  the  graft  in  the 
fulgurated  area  showed  positive  growth.  It 
was,  however,  apparent  that  a  tumor  graft 
introduced  directly  into  the  area  of  reaction 
immediately  following  fulguration  was,  in  a 
high  percentage  of  cases,  destroyed  and 
absorbed  without  producing  tumor  growth. 

In  order  to  determine  whether  this  effect 
was  due  to  the  immediate  reaction  or  to  some 
permanent  change  in  the  nutritive  condition 
of  the  fulgurated  area,  a  series  of  rats  were 
fulgurated  precisely  as  in  the  preceding  ex- 
periment, but  one  week  was  allowed  to  elapse 
after  fidguration  before  the  tumor  grafts 
were  planted.  At  the  end  of  this  period  the 
reaction  had  practically  all  passed,  and  there 
was  only  a  slight  infiltration  of  the  skin 
to  indicate  the  fulgurated  area.  The  ac- 
companying chart  (Chart  2)  shows  that 
under  these  conditions  the  tumor  grafts  take 
quite  as  well  in  the  fulgurated  area  as  in  the 
normal  area.  These  charts  give  typical 
instances  of  a  large  number  of  animals 
treated  in  this  way. 

It  must  be  evident  from  such  experiments 
that  no  permanent  nutritional  change  is 
produced  by  fulguration  so  as  to  interfere 
with  timior  growth  after  the  immediate  local 
reaction  has  cleared  up. 

In  the  next  series  of  experiments  the  tumor 
tissue  itself  was  fulgurated  iromediately  be- 
fore implantation.  A  thin  slice  of  freshly 
removed  tumor  about  i  mm.  thick  was 
fulgurated  for  30  seconds,  cut  into  small 
grafts,  and  planted  immediately  into  nor- 
mal rats.  In  about  50  per  cent  the  grafts 
showed  positive  growth,  while  a  non-ful- 
gurated graft  of  Qie  same  tumor  gave  ap- 
proximately 100  per  cent  takes.  Further 
difference  was  noted  in  that  growth  of  the 
fulgurated  tumor  was  much  slower,  and  there 
was  a  large  percentage  of  regressions,  indicat- 
ing that  the  virulence  was  very  much  im- 
paired. These  results  indicate  that  the 
injurious  effect  upon  the  cells  directly  is 
probably  much  greater  than  was  assumed  by 
de  Keating-Hart. 


Finally,  a  long  series  of  experiments  was 
undertaken  to  determine  under  what  con- 
ditions the  best  therapeutic  effect  might  be 
expected  from  fulguration.  In  these  ex- 
periments grafts  were  planted  in  both  the 
neck  and  hip  region  of  the  rats.  When  the 
growth  was  well  established,  one  tumor  was 
removed  by  operation  except  for  a  small 
fragment  at  its  base.  These  remaining  frag- 
ments were  varied  in  size  in  the  different 
experiments,  in  order  to  determine  how  large 
a  fragment  of  growing  tumor  could  be  pre- 
vented from  showing  additional  growth  as  a 
result  of  fulguration.  After  the  operation  the 
open  wound  was  fulgurated  for  a  period  of 
30  seconds  to  one  minute,  the  spark  being 
particularly  directed  to  the  tumor  fragment 
left  in  situ.  The  accompanying  chart  shows 
typical  experiments  in  this  series  (Chart  3). 

In  a  considerable  number  of  these  experi- 
ments the  fulguration  of  one  tumor  prevented 
growth,  but  it  was  followed  by  spontaneous 
regression  of  the  control  growth  of  the  same 
animal. 

The  question  arises  here  as  to  whether  or 
not  we  have  been  dealing  with  animals  in 
which  the  forces  of  immunity  have  been 
stimulated  by  the  absorption  of  the  fulgurated 
tumor,  or  whether  we  had  just  caught  the 
ttunor  at  a  time  when  spontaneous  regression 
of  both  txunors  was  about  to  occur.  It 
seems  hardly  probable  that  the  latter  ex- 
planation could  be  the  proper  one  in  every 
instance,  and  there  remains  the  definite 
possibility  that  the  tmnor  has  been  injured 
to  a  suiBScient  degree  to  prevent  additional 
growth,  and  its  absorption  has  been  followed 
by  immunity.  In  by  far  the  larger  number 
of  cases,  however,  the  control  tumor  con- 
tinued to  grow,  while  the  fulgurated  tumor 
was  either  cured  at  the  first  attempt  or  else 
it  recurred,  as  it  sometimes  did,  as  shown  in 
the  accompanying  charts,  and  was  cured  by 
subsequent  operation  and  fulguration. 

It  became  evident  in  this  work  that  the 
fragment  left  to  be  cured  by  the  subsequent 
fulguration  must  be  a  thin  one,  not  more  than 
I  mm.  thick,  or  recurrence  was  sure  to  follow. 
The  curative  effect  of  the  spark  could  not 
penetrate  deeper  than  that  into  the  tumor 
tissue.    It   is    evident,    therefore,    that    al- 
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though  it  is  possible  to  cure  rapidly  growing 
rat  sarcoma  by  operation  and  fulguration,  it 
cannot  be  concluded  that  such  happy  results 
would  follow  the  application  of  this  method  to 
growths  which  have  infiltrated  normal  tissue 
beyond  the  borders  of  the  gross  tumor. 
It  could  scarcely  be  expected  that  tmnor 
cells  in  the  lymphatics  at  the  border  of  a 


tumor  would  be  seriously  injured  by  the 
effect  of  the  spark  applied  some  millimeters 
distant. 

It  does  not  seem  to  be  necessary  to  invoke 
some  obscure  nutritional  change  to  explain 
the  effect  of  fulguration  when  the  severe  local 
reaction  following  the  spark  is  quite  sufficient 
to  account  for  the  phenomena  noted. 


STENCE  IN  WOMEN,  WITHOUT  MANIFEST  INJURY 
TO  THE  BLADDER 

A  Report  op  Cases 

By  HOWARD  A.  KELLY,  M.  D.,  BALTniOM 
PiofeMor  of  Gynecology,  Johns  Hopkins  Univenity 

AND 
WILLIAM  M.  DUMM,  M.  D.,  Baltimore 

AaaisUnt  Resident  Gynecologiat,  Johns  Hopkins  Hospital 


THERE  is  a  type  of  urinary  incontinence 
in  women,  without  manifest  injury 
to  the  bladder  and  having  no  relation 
to  fistula,  which  most  frequently 
comes  on  following  childbirth,  but  is  occasion- 
ally seen  in  nulliparae.  In  our  series  of  20 
cases,  85  per  cent  were  among  women  who 
had  borne  children,  while  15  per  cent  were 
nulliparae.  Two  were  post-operative:  in  one, 
a  nullipara,  incontinence  followed  an  opera- 
tion for  tumor  of  the  bladder;  the  other  had 
incontinence  following  an  operation  for  cys- 
tocele  and  relaxed  vaginal  outlet.  In  two 
cases  there  was  an  occasional  dribbling  of 
urine  on  standing  or  sudden  exertion,  which 
condition  had  been  present  from  childhood. 
It  is  a  disease  of  middle  life:  55  per  cent  of 
the  cases  were  in  the  fourth  decade.  As 
stated  by  Cumston  (i),  some  women  pro- 
gressively develop  an  incontinence  of  urine 
when  no  history  of  a  surgical  or  obstetrical 
nature  can  be  ehcited.  It  is  mostly  in 
elderly  women  that  this  unfortunate  affic- 
tion  arises,  occasionally  at  about  the  time  of 
the  menopause. 

The  onset  of  this  affection  generally  mani- 
fests itself,  first,  by  an  occasional  escape  of  a 
few  drops  of  urine  following  some  imusual 
exertion.    Later,    gushes    of    urine    follow 


couching,  sneezing,  laughing,  stooping,  or 
walking;  which  may  ultimately  lead  to  an 
absolute  loss  of  control,  compelling  the  pa- 
tient to  wear  some  kind  of  protection  con- 
stantly to  prevent  her  clothes  being  wet  and 
soiled  with  malodorous  secretions.  De- 
scribing this  condition,  Farquharson  (2), 
says  that  but  few  infirmities  are  productive 
of  so  much  inconvenience  and  mental  de- 
pression or  interfere  so  gravely  with  the 
present  comfort  and  future  prospects  of  its 
victims. 

To  summarize,  one  may  call  it,  in  general, 
an  affection  beginning  in  middle  life,  most 
common  in  multiparae.  It  begins  as  a  rule 
with  slight  leakage,  which  gradually  grows 
worse,  leading  to  complete  incontinence  with 
all  its  unfortunate  and  repellent  sequelae. 
It  is  not  cured  by  any  known  means,  and 
although  numerous  operations  have  been 
devised  no  one  has  been  pre-eminently 
successful. 

The  methods  of  treatment  for  urinary 
incontinence  have  been  legion,  and  we  find 
some  of  the  earlier  procedures  (3),  very  crude, 
such  as  ligation  of  the  prepuce,  the  use  of 
pressure  bandages,  and  painting  of  the 
external  meatus  of  the  urethra  with  collodion. 
The  most  popular  forms  of  hydrotherapy  (4), 
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which  have  been  in  use  are:  The  cold-water 
foot-bath  for  five  minutes,  cold  hypogastric 
douches  for  five  or  ten  seconds,  lumbar  af- 
fusions, aromatic  baths,  and  vaginal  douches. 
Dieting,  hygienic  measures,  counter-irrita- 
tion by  means  of  blisters,  injection  of  the 
sacral  nerves  (Cathfelin),  lumbar  puncture, 
subarachnoid  mercurial  injections,  epidural 
injections  of  sterile  water  or  salt  solution, 
cauterization,  tampons,  pessaries  (5),  mas- 
sage, and  the  use  of  electricity  have  played 
an  important  part  in  the  treatment  of  incon- 
tinence. Therapy,  by  the  use  of  ergot, 
pituitrin,  belladonna,  hyoscyamus,  strychnia, 
tincture  of  iron,  tincture  of  cantharides, 
santonin,  chloral  hydrate,  potassium  bro- 
mide, etc.,  has  not  received  minor  attention. 
Many  operations  have  been  devised  in  the 
surgical  treatment  of  urinary  incontinence 
in  women,  and  they  may  be  classified  as 
follows : 

A.  Those  which  serve  to  create  an  arti- 
ficial channel  which  can  be  placed  under 
volimtary  control. 

B.  Operations  which  restore  the  urethra 
with  the  normal  power  of  retention. 

In  the  first  group  three  operations  are 
described. 

1.  Procedure  of  Baker  Brown  (6).  A  punc- 
ture is  made  imder  the  arch  of  the  pubis 
with  a  knife  or  trocar.  An  artificial  channel 
entering  the  bladder  is  thus  formed,  into 
which  a  catheter  is  introduced.  The  patient 
wears  an  ingenious  apparatus  which  serves 
to  keep  the  catheter  in  good  position  and 
the  urine  imder  control. 

2.  Procedure  of  Rutenberg  (7).  This  sur- 
geon closed  the  urethra  and  established  a 
vesico-abdominal  fistula.  Control  was  ob- 
tained by  means  of  a  large  pledget  or  ball- 
valve  closing  the  mouth  of  the  sinus. 

3.  Procedure  of  Rose  (8).  A  rectovaginal 
fistula  is  made,  following  which  a  plastic 
operation  is  performed  on  the  vagina,  com- 
pletely closing  it.  The  control  of  the  urine 
is  effected  by  means  of  the  sphincter  ani. 

All  other  operations  may  be  described  as 
belonging  to  the  second  group,  and  prominent 
among  them  are  the  following  procedures: 

Simple  compression  of  the  urethra  by 
anterior  colporrhaphy. 


Periurethral  injections  of  paraffin.  The 
use  of  an  unabsorbable  foreign  body  and 
the  dangers  arising  from  emboli  have  been  the 
chief  objections  to  this  method.  Also,  the 
result  in  the  hands  of  most  operators  has 
only  been  that  of  temporary  improvement. 

From  the  anterior  vaginal  wall,  near  the 
cervix,  Schultze  (9)  excised  an  eUiptical 
area  3  cm.  long  by  i  cm.  broad  at  its  widest 
point,  and  then  narrowed  the  limien  of  the 
urethra  and  the  vesical  neck. 

Frank's  (10)  procedure  is  to  place  a  small 
catheter  in  the  urethra  and  tiien  excise  a 
wedge-shaped  piece  from  the  posterior  ure- 
thral wall,  including  vaginal  and  urethral 
mucosa,  and  extending  from  the  external 
urethral  orifice  to  a  point  within  i  cm.  of  the 
internal  orifice.  The  incision  is  now  con- 
tinued in  an  elliptical  form  on  the  vaginal 
wall  beyond  the  neck  of  the  bladder.  The 
whole  wound  surface  is  approximated  by  a 
transverse  row  of  interrupted  sutures.  The 
anterior  two-thirds  of  the  relaxed  canal  of 
the  urethra  has  thus  been  resected,  and  the 
elliptical  portion  of  the  denudation  has  formed 
a  buttress  behind  the  neck  of  the  bladder. 

Winckel  (11)  removed  a  wedge-shaped 
flap  from  the  anterior  vaginal  wall,  the  nar- 
rowest portion  of  which  corresponded  to  the 
mucosa  of  the  urethra. 

Engstrdm  (12)  removed  a  triangular  flap 
of  vaginal  mucous  membrane  the  apex  of 
which  corresponded  to  the  neck  of  the  bladder. 
The  excision  on  the  vaginal  septum  is  carried 
down  to  the  urethral  mucosa,  yet  does  not 
include  it. 

Transverse  folding  of  the  urethra  was  done 
by  Desnos  (13).  He  used  a  catheter  in  the 
bladder  as  a  guide,  and  cut  through  the 
vaginal  mucosa,  exposing  the  upper  two- 
thirds  of  the  urethra;  this  portion  was  then 
dissected  out,  and  a  large  catgut  suture 
was  placed  2  or  3  mm.  from  the  neck  of  the 
bladder  and  tied  so  tight  that  the  catheter 
could  just  be  moved.  The  vaginal  incision 
was  closed  with  silkworm  gut. 

Pawlick  (14)  initiated  the  attempt  to 
control  incontinence  by  bringing  the  walls 
of  the  urethra  in  close  permanent  apposition 
by  bending  and  flattening  the  outer  end  of  the 
urethra.    The  external  orifice  of  the  urethra 
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CASES  OF  URINARY  INCONTINENCE  OPERATED  UPON  AT  THE  JOHNS  HOPKINS  HOSPITAL 

AND  DR.  KELLY'S  SANATORIUM 


Serial  No. 

Gyn.  No. 

Date. 

Age.    Race.    Preg.    Duration  and 
type  of  incontinence.    Operations. 

Diagnosis. 

Operation. 

Immediate  re- 
sult (ondis- 
chaigefrom 
hospital). 

Late  result. 

z 

946 

Apr.  8,  Z900 

35  yn.;  white;  I-para;  instrumental  deliv- 
ery, followed  in  3  mos.  by  complete  incon- 
tinence on  standing;  duration,  3  yrs. 

Urinazy    incontinence; 

Anterior     cdporrha* 
phy;  suture  of  vesical 
qwincter. 

Well.  June  6, 
Z900. 

Not  located. 

3 

Z093 

Jan.  3Z,  Z90Z 

39  yrs.;  white;  nullipara.    Occasional  in- 
continence when  standmg,  for  "years." 

Uzinary  incontinence. 

Anterior     colporrha- 
phy;  suture  of  vesical 
q>hincter. 

WeU,    June 
30,  X90X. 

WeU.  July  as, 
Z9Z3. 

3 

xzss 

Apr.  as,  Z90X 

3z    yrs.;    white;    nullipara.      "Inconti- 
nence since  a  child." 

Uzinary  incontinence. 

Anterior     colporrha- 
phy;  suture  of  vesical 
sphincter. 

Improved; 
"Incontinence 
twice     before 
leaving  hospi- 
tal." 

WeU,    April. 
Z903. 

4 
1600 

Mar.  3,  Z904 

jA  yrs.  white;  Ill-para;  labors  prolonged 
and  difficult.     Incontinence  on  oou^hmg, 
sneezing,  and  sudden  exertion;  duration,  4 
3rrs.;  one  unsuccessful  operation  for  incon- 
tinence. 

Urinary    incontinence; 
descensus     uteri;     retro- 
position  of  uterus;  relaxed 

Amputation   of   cer- 
vix; anterior  and  poste- 
rior colpocrhaphy;   su- 
ture of  vesical  spmncter. 

WeU,   April 
3.1904. 

WeU,  Oct.  8, 
Z913. 

5 
X744 
June  X,  Z904 

48  yrs.;  white;  nullipara.    Partial  incon- 
tinence following  operation  for  tumor  of  the 
bladder;  duration,  7  yrs. 

Urinary      incontinence 
(post-operative);    prolap- 

Narrowing  of  urethra; 
suture  of  vcmcal  sphinc- 
ter. 

WeU,  July  6, 
1904. 

Not    located. 

6 

Z887 

Mar.  30, 1905 

43  yrs.;  white;  Il-para  (15  &  xx):  xst  deliv- 
ery instrumental,   incontinence  wnen  stand- 
ing and  on  coughing  and  sneezing;  duration, 
13  yrs. 

Urinary    incontinence; 

Anterior  and  posteri- 
or colporrhaphy;  suture 
of  vesical  spnincter. 

WeU.    April 
36,  X90S. 

Improved. 
Juhr  34,  X9X3; 

plete  coDtrol 
for  6  vrs.;  occa- 

nence  on  sod- 

for  past  3  yis." 

3^6 
Mar.  3,  Z9ZZ 

43  yrs.;  white.    Occasional  incontinence 
when  standing,  "of  several  years'  duration." 

Relaxed  vesical  sphinc- 
ter; relaxed  vaginal  out- 
let. 

Anterior  and  posteri- 
or colporrhaphy;  suture 
of  vesical  spmncter. 

WeU,  March 
30,  X9XX. 

Improved, 
/uly  33.  X913; 

continence  now 
on  exerticm." 

8 

.      3691 
Apr.  13,  X9XX 

60  yrs.;  white;  I-para  (30);  menopause  at 
48  yrs.    Incontinence  on  coughing  and  sud- 
den exertion;  duration,  3  yrs. 

Urinary     incontinence; 
prolapsus  uteri. 

Vaginal    fixation    of 
uterus  (Wertheim);  su- 
ture of  vesical  sphinc- 
ter; posterior  colporrha- 
phy. 

WeU,    May 
8,  X9XX. 

I  m  p  r  0  ved, 
Aug.  3,  X9X3; 
"no  return  of 
trouble    for    i 

al  incontinence 
<m«nidden  ex- 
ertion." 

9 
37ao 
May  3,  X911 

,  39  yrs.;  white;  Ill-para  (x7,  x^,  &  xi). 
Incontmence  on  coughing  or  sneezing. 

Urinary  incontinence. 

Repair     of     vesical 
sphincter. 

WeU.    May 

30,  X9ZX. 

Improved, 
Aug.  I.  1913; 
OMnplete  con- 
trol tor  X3  mos.; 
occasional!)  in- 
continence af- 
ter sudden' ef- 
fort. 

xo 
May  Z5,  Z9zx 

33  yrs.;  white;  I-^ara  (4).    Occasional  in- 
continence on  exertion  since  birth  of  child; 
worse  since  plastic  operation  on  urethra  x6 
mos.  ago. 

Unnazy    incontinence, 
with       relaxed       vesical 
sphincter;  relaxed  vaginal 
outlet 

Suture     of     vesical 
sphincter;  repair  of  re- 

WeU.    May 
39,  X9XI. 

Not    located. 

XX 

Feb.  z6,  Z9X3 

48  yrs.;  white;  II^)ara  (30  &  x8).    Incon- 
tinence on  coughing,  sneezing,  and  when 
walking. 

Relaxed  vesical  sphinc- 
let. 

Oval  resection  of  an- 

ture  of  vesical  spninc- 
ter;  repair  of  relaxed 
vaginal  outlet. 

WeU.    Mar. 

9,  X9X2. 

Improved, 
July  35,  19x3; 
"complete  con- 
trol for  6  mos.; 
occasiooal  in- 
continence on 
sudden  exer- 
tion, but  very 
materially  im- 
proved." 

13 

Mar.  2z,  19x2 

40  yrs.;  white;  Il-para  (x3  &  6);  both  still- 
bom  and  instrumental  deliveries.     Inconti- 
ence  for  X4  yrs.;  no  contrd  for  6  vis.;  two  un- 
successful plastic  operations;  before  mar- 
riage, slight  incontinence  on  sudden  exertion. 

Incontinence  of  urine, 
due  to  relaxation  of  vesi- 
cal sphincter.     Proposis: 
poor;  sphincter  badly  lac- 
erated. 

Repair     of     vesical 
sphincter. 

Improved 
for  several 
weeks. 

Unimproved, 
Sept.  3.  1913; 
one  operation 
since  (unsuc- 
cessful). 

13 
Mar.  30,  X912 

41  yrs.;  white;  IV-para  (17  &  9)-    Occa- 
sional incontinence  on  stooping,  coughing, 
and  when  walking;  duration.  3  yrs.                 | 

Relaxed  vesical  sphinc- 
ter; relaxed  vaginal  out- 
let. 

Suture     of     vesical 
sphincter;  repair  of  re- 
laxed vafonaf  outlet. 

WeU. 

WeU,  July  34. 
19x3- 

KELLY  AND  DUMM:   URINARY  INCONTINENCE  IN  WOMEN 


447 


CASES  OF  URINARY  INCONTINENCE— C^wwerf. 


SoklNow 

Gyn.No. 

Dftte. 


X4 

4056 
Apr.,  X9xa 


Age.    Race.    Pxeg.    Duimtkn  and 
t^^  of  incontinence.    Openttions. 


42  yn.;  white;  U-peim  (x6  &  x^),  fint  still- 
born; instnunental  delivery;  pennieal  repeir 
x  yr.  following.  Incontinence  on  coughing 
or  straining;  duration.  x6  yn. 


Urinary  incontinence, 
due  to  xdazed  vesical 
sphincter. 


Operation. 


Anterior  colporrha- 
phy;  suture  of  vesical 
sphincter. 


Immediate  re- 
sult (on  dis- 
charge from 
hospital). 


Unimproved. 


Late  result. 


Unimproved, 
July  87,  1913- 


IS 

4330 
Mar.  xa,  X9X3 


42  yxB.;  white;  U-para  (x7  &  0).  "Con- 
stant flow  of  urine  since  birth  of  last  child." 
Birth  at  term;  normal  labor. 


Rdaxation  of  vesical 
sphincter;  reUxed  vaginal 
outlet. 


Anterior  and  posteri- 
or colj^rrhaphy;  suture 
of  veucal  spnincter. 


WeU. 


WeU,     July 
a6,  X9X3- 


x6 
May  14, 1913 


64  3rrs.;  white;  IV-^jara.  Developed  in- 
continence a  yrs.  ago.  following  operation  for 
cystocde  ana  reUxea  vaginal  outlet. 


Rebuced 

ter. 


sphtnc- 


Anterior  odporrha- 
phy;  suture  of  vesical 
spl" 


WclL 


ly;  sutv 
ihincter. 


WeU,     July 
3o»  X913. 


X7 

X7ia9 

Nov.  33,  X9X0 


45  3rxs.;  white;  ni-para.  Incontinence  of 
X3  yrs.'  duratkm;  complete  iot  3  yxs.,  follow- 
ing vaginal  suspension  of  uterus. 


Urinary    incontinence; 
rdaxed  vaginal  outlet. 


Suture     of 
sphincter. 


vesical 


Imp  roved; 
"no  control  ex- 
cept when  br- 
ing   down;" 
Dec.  XX,  X9X0. 


Unimproved; 
July  a7,  1913. 
^'better  contral 
for  several 
mos.;  another 
operation  since 
(unsuccessful)" 


x8 

18469 

June  x6,  X9xa 


51  yn.;  white:  V-para;  all  deliveriea instru- 
mental. Inoondnence  on  coughing,  sneezmg 
or  sudden  exertion. 


Urinary  incontinence; 
rdaxed  vaginal  outlet; 
subinvolution  of  uterus. 


Anterior  and  poste- 
rior oolporrhaphy;  su- 
ture of  vesical  sphincter. 


WeU. 


I  m  p  r  oved, 

occasional  m<* 
continence  only 
on  exertion." 


19 

18873 

Nov.  X9,  X9xa 


47  yrs.;  white;  X-para.    Complete  incon- 
tinoice  f or  4  yrs. 


Urinary     incontinence; 
relaxed  vaginal  outlet. 


Anterior  and  poste- 
rior cdporrhaphy;  nar- 
rowing of  urethra:  su- 
ture of  vesical  q>ninc- 
ter. 


Imp  roved; 
"ahnost  com- 
plete power  to 
retain  urine." 


Unimproved, 
July  aa,  19x3; 
^'better  control 
for  a  mos." 


ao 

X9308 

May  XI,  X9X3 


as 


yrs.;  white;  Il-para;  foioqps  delivery 
X3  mos.  ago.  Inoontmenoe  of  urine  for  X3 
mos.;  complete  for  3  mos. 


Urinary  incontinence: 
descensus  uteri;  rebxed 
vaginal  outlet;  hyper- 
txt^hied  cervix. 


Anterior  and  posteri- 
or colporrhaphy:  suture 
of  vesical  sphincter; 
vaginal  waspeDaaon  of 
uterus;  amputation  of 
cervix. 


WeU,    June 
X,  X9X3. 


WeU,   Sept. 
5,  X9X3. 


ANALYSIS  OF  SUCCESSFUL  OPERATIONS  FOR  URINARY  INCONTINENCE.    RESULT— WELL 


Serial  No. 
Gyn.Na 

Age 

Preg. 

Instrumental 
deUveries 

Type  of  incontinence;  duration 

Time  elapsing  since  operation 

X 

946 

35 

X 

X 

Complete  when  standing;  duration,  3  yxs. 

Discharged  weU,  X3  yrs.  4  mos.  ago. 

a 
1093 

49 

0 

0 

Partial 

xa  yrs.  6  mos. 

3 
XX5S 

ax 

■0 

0 

Partial;  "shice  a  child." 

xyr. 

4 
X690 

48 

3 

0 

Partial  (4  yrs.);  one  unsuccessful  operation 
for  incontinence. 

9yrs.  7inos. 

5 

1744 

48 

0 

0 

Partial  (post-operative);  duration,  7  yrs. 

Discharged  weU,  9  yrs.  ago. 

6 
3731 

3a 

X 

0 

Partial  (4  yrs.);  one  unsuccessful  operation 
for  mcontinence. 

Discharged  weU,  a  yrs.  sgo. 

7 
4003 

41 

4 

0 

Partial;  duration,  a  yrs. 

X  yr.  4  mos. 

8 
4330 

4a 

a 

0 

Complete;  duration,  9  yrs. 

4  mos. 

9 
471S 

64 

4 

0 

Partial   (following  cystocele  operation); 
duration,  a  yrs. 

4  mos. 

xo 
19308 

as 

a 

X 

second  del. 

Complete;  duration,  3  mos.;  (incontinence 
X3  mos.). 

S  mos. 
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ANALYSIS  OF  SUCCESSFUL  OPERATIONS  FOR  URINARY  INCONTINENCE.    RESULT— IMPROVED 


Series  No. 

Gyn.  No. 

Age 

Preg. 

lostnimental 
deliveriet 

Time  eUpsiiig  since  opentioQ 

X887 

42 

a 

z 
fintdeL 

PaxtiaJ;  duration,  13  yn. 

8  yrs.  4  mos. 

3<i6 

42 

? 

? 

Partial;  "several  yis." 

a  3rrs.  5  mos. 

s4i 

60 

z 

0 

Partial:  duratioa,  a  yrs. 

a  yrs.  4  mos. 

4 
3720 

39 

3 

0 

Partial. 

a  yrs.  3  mos. 

5 
39U 

48 

a 

0 

Partial. 

z  yr.  5  mos. 

6 
X846Q 

SI 

5 

5 

Partial. 

z  yr.  z  mo. 

FURTHER  ANALYSIS  OF  THE  RESULTS  IN 
CASES  OF  URINARY  INCONTINENCE 

Immediate  Result 

Late  Result 

Result 

Number 

of 

cases 

Percent 

Number 

of 

cases 

Percent 

Well 

IS 

7Sl 

7 

3S 

6s 

3 

go 
IS  J 

6 

30 

a 

zo 

4 

ao 

Not  Located 

•  • 

•   • 

*• 

IS 

*  Discbaxged  weU. 

is  drawn  well  forward  toward  the  clitoris  and 
sharply  to  one  side;  then,  after  marking  the 
point  on  that  side  to  which  it  can  beckawn 
without  excessive  tension,  a  long  narrow 
denudation  is  made  and  sutures  placed  hold- 
ing the  urethra  in  position.  After  one  week 
the  other  half  of  the  urethra  is  treated  in  the 
same  manner.  This  procedure  was  later 
modified  by  Duret  (15). 

Torsion  of  the  urethra  was  first  employed 
by  Gersimy  (16),  who,  after  dissecting  out 
the  entire  urethral  canal  twisted  it  on  itself 
in  an  attempt  to  form  a  series  of  obliquely 
spiral  folds  dovetailing  each  other.  He 
then  sutured  it  in  position.  A  fine  bougie 
was  inserted  in  the  canal  of  the  urethra  to 
assure  the  operator  that  the  lumen  was  not 
entirely  obliterated. 

After  introducing  a  bougie  into  the  urethra, 
Pousson  (17)  resects  the  external  meatus 
and  a  portion  of  the  urethra.  After  torsion 
of  the  canal  through  180^  it  is  transplanted 
to  a  point  just  below  the  clitoris. 


Albarran's  (18)  procedure  is  quite  similar 
to  that  of  Pousson,  the  chief  difference  lying 
in  the  longitudinal  invagination  as  a  means 
of  narrowing  the  lumen  of  the  urethra  rather 
than  torsion.  The  canal  of  the  urethra 
is  dissected  out  and  transplanted  below  the 
clitoris. 

Dudley  (19)  published  an  operation  in 
1905,  the  principle  of  which  is  tiie  same  as 
that  involved  in  the  operations  of  Pousson 
and  Albarran,  i.e.,  advancement  of  the 
meatus  urinarius  to  the  clitoris.  His  pro- 
cedure, however,  obviates  the  danger  of 
sloughing  of  the  urethra,  as  he  advances  the 
external  orifice  without  dissecting  the  urethra 
free.  The  operation  is  described  in  two 
steps,  as  follows: 

(a)  A  horseshoe-shaped  surface  is  rather 
deeply  denuded  between  the  meatus  urinarius 
and  the  clitoris,  and  to  either  side  of  the 
urethra  throughout  the  entire  length  of  it. 

(6)  The  meatus  is  drawn  up  to  a  point 
near  the  clitoris  and  is  secured  there  by  means 
of  two  sutures.  The  lateral  portion  of  the 
denuded  surfaces  is  now  closed.  Thus  the 
sagging,  displaced  urethra  is  replaced  and 
retained  in  its  fimctional  relations. 

He  states  that  in  many  cases  it  will  be 
necessary  to  combine  with  the  operation  some 
appropriate  treatment  for  an  associated 
cystocele,  and  in  nearly  all  cases  to  perform 
perineorrhaphy  to  relieve  relaxation  of  the 
posterior  vaginal  outlet.  Five  cases  were 
reported,  and  in  all  the  relief  was  immediate. 
Five  months'  time,  however,  was  the  longest 
period  any  one  case  had  been  observed. 
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For  the  past  thirteen  years,  Kelly  has 
adopted  an  operative  procedure  which  we 
believe  has  been  more  successful  than  any 
yet  proposed.  This  affection  is  due  to  the 
loss  of  elasticity  or  normal  tone  of  the  urethral 
and  vesical  sphincter,  so  well  shown  by  the 
cystoscopic  picture,  which  in  many  cases 
presents  a  gapping  internal  sphincter  orifice 
which  closes  sluggishly  as  the  cystoscope 
is  withdrawn.  The  point  of  vantage  toward 
which  the  operative  treatment  should  be 
directed  is  the  internal  orifice  of  the  urethra 
and  the  sphincter  of  the  bladder.  The  opera- 
tion (20)  which  has  been  described  by  Kelly 
may  be  performed  under  local  or  general 
anaesthesia,  and  is  as  follows: 

A  Pezzer  catheter  with  a  stem  not  over 
5  mm.  in  diameter  is  introduced  into  the 
bladder.  With  the  patient  in  the  lithotomy 
position  and  slightly  elevated,  the  posterior 
wall  of  the  vagina  is  retracted,  and  the  area 
at  the  neck  of  the  bladder  is  brought  down 
by  means  of  forceps  or  four  tension  sutures. 

The  next  step  consists  in  slitting  the  vaginal 
wall  down  to  the  urethra  and  the  bladder 
in  the  median  Une  for  about  3.5  or  5  cm.  The 
neck  of  the  bladder  should  fall  at  about  the 
center  of  the  incision.  The  position  of  the 
bladder  sphincter  is  easily  determined  at 
all  times  by  moving  the  catheter  to  and  frOj 
and  feeling  its  head,  which  presses  closely 
against  the  urethra.  The  utmost  care  should 
be  taken  not  to  cut  the  urethra  or  the  bladder 
at  any  step  of  the  operation.  After  making 
this  median  incision,  the  vagina  is  further 
detached  on  both  sides,  with  tissue  forceps 
and  scalpel  or  a  blunt  dissector,  and  dissected 
away  for  a  distance  of  2  to  2.5  cm.  around 
the  neck  of  the  bladder.  This  may  also  be 
done  with  blunt  pointed  scissors,  which  push 
their  way  into  the  tissues,  separating  the 
bladder  from  the  vaginal  walls.  The  dis- 
section should  be  deepest  at  the  neck  of  the 
bladder.  With  the  detachment  of  vagina 
from  bladder  completed,  the  finger  should 
be  able  to  grasp  at  least  one-half  or  two- 
thirds  of  the  neck  of  the  bladder  including 
the  contiguous  urethra.  Sometimes  the  blad- 
der wall  is  so  thin  in  the  median  line,  due 
to  the  rupture  of  its  muscle  fibers,  that  its 
mucosa  shines  through. 


The  torn  or  relaxed  tissues  at  the  vesical 
neck  should  then  be  sutured  together,  using 
two  or  three  mattress  sutures  of  fine  silk  or 
linen,  passed  from  side  to  side :  the  first  su- 
ture, taking  in  about  1.5  cm.  of  tissue,  is  tied 
at  once  and  may  be  used  as  a  tractor;  the  suc- 
ceeding one  is  applied  on  the  outside  of  this. 
further  contracting  and  bringing  together  the 
tissues  at  the  neck.  This  is  the  essential 
part  of  the  operation,  and  when  done,  the 
mushroom  catheter  should  be  removed.  The 
head  of  the  catheter  escapes  with  a  Httle 
jump  as  it  clears  the  tightened,  reconstructed 
sphincter  area.  The  more  or  less  redundant 
vaginal  walls,  which  have  been  detached  in 
order  to  expose  the  sphincter  area,  are  now 
resected  so  that  the  remaining  tissues  can 
be  snugly  brought  together  from  side  to  side, 
thus  supporting  the  vesical  area  operated 
upon  and  avoiding  dead  space  between 
bladder  and  vagina.  This  suturing  is  best 
done  with  a  continuous  fine  catgut  suture 
in  one  or  two  layers.     In  some  cases  it  may 
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Fig. 


sutures  at  the  ve^cal  neck.     First 


be  advisable  to  repwr  the  relaxed  posterior 
vaginal  outlet. 

The  post-operative  treatment  is  simple. 
The  patient  should  not  be  catheterized  unless 
it  is  imperative,  although  sometimes  it  must 
be  done  for  several  days,  or  even  for  a  week. 
A  Catch  bed  with  a  half-way-up  posture 
should  be  used  immediately  after  operation. 

Twenty  cases  have  been  operated  upon 
for  urinary  incontinence  and  of  this  number 
sixteen  were  successful.  With  the  exception 
of  one  case  (Gyn.  No.  1887)  in  the  hst  of 
patients  designated  as  improved,  all  have 
practically  complete  control;  yet  an  occasional 
incontinence  on  sudden  exertion  forces  us 
to  place  them  in  the  "improved"  column. 
Communications  have  been  received  from  all 
excepting  three  whose  operations  were  per- 
formed two,  nine,  and  thirteen  years  ago, 
respectively.    They  were  discharged  well. 

There  were  four  cases  in  which  the  opera- 
tion was  not  successful.  All  were  multipara;. 
Three  had  previous  operations:  one,  two  un- 
successful plastic  operations  for  incontinence; 
another,  a  perineal  repair;  the  third,  a  vaginal 
suspension  of  the  uterus,  following  which 
there  was  complete  incontinence.  Prior  to 
operation,  incontinence  was  complete  in 
three  cases  for  periods  varying  from  three 
to  six  years.  The  prognosis  was  exceedingly 
unfavorable  in  all,  because  of  the  presence 
of  dense  scar-tissue  in  the  vaginal  vault 
and  at  the  site  of  the  vesical  sphincter. 

CONCLUSIONS 

I.     There  is  a  type  of  urinary  incontinence 

in  women,  with  no  manifest  injury  to  the 


bladder,  which  is  due  to  an  impairment  of 
the  function  of  the  sphincter  muscle  at  the 
internal  orifice  of  the  urethra.  It  is  most 
common  among  multipara  in  the  fourth 
decade. 

2.  The  operation  as  performed  by  Kelly 
is  the  most  satisfactory  thus  far  suggested 
for  this  type  of  incontinence.  Entire  con- 
trol is  given  in  a  large  percentage  of  cases 
by  means  of  a  mechanical  restoration  of  the 
sphincter  area  at  the  vesical  neck.  Operation 
may  be  under  local  or  general  aneesthesia. 
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FIBROID   TUMORS   OF   THE   OVARIES 

Report  of  a  Case 

By  WILLIAM  D.  FULLERTON,  Ph.  B.,  M.  D.,  Cleveland,  Ohio 

Resident  Gynecologist,  Lakeside  Hospital 


FIBROUS  tumors  of  the  ovaries  have 
long  been  recognized,  since  in  1799 
Baillie  made  illustrations  of  them  and 
stated  that  their  texture  resembled 
exactly  that  of  uterine  fibroids.  Madame 
Boivin  (i),  in  1834,  stated  that  *' fibrous  tu- 
mors are  sometimes  attached  to  the  ovarium 
as  well  as  to  the  uterus.^'  Kiwisch  (2), 
about  1845,  merely  mentions  that  we  find 
solid  fibroids  of  the  ovaries.  Virchow's 
short  section  on  the  subject  in  his  "Ge- 
schwiilste,"  among  the  earliest  accounts  of 
these  tumors,  mentions  that  they  are  found 
in  domestic  animals.  Lep)old  (3),  in  1876, 
records  an  incomplete  list  of  59  cases,  19 
of  which  were  fibrous  and  probably  included 
some  sarcomata.  Coe  (4),  in  1882,  collected 
20  additional  cases. 

As  stated  by  Henrolin  (5),  pure  fibromata 
of  the  ovaries  are  very  rare;  and  considering 
the  great  difficulty  at  times  of  differentiating 
benign  and  malignant  solid  ovarian  tumors, 
even  to  the  best  present-day  pathologists, 
it  is  more  than  likely  that  many  reported 
cases,  the  pathology  of  which  is  often  scarcely 
mentioned  or  but  vaguely  alluded  to,  were 
either  sarcomatous  in  nature  or  comprised 
various  modifications  such  as  myofibroma, 
adenofibroma,  fibrocystoma,  fibro-adenocys- 
toma,  etc.,  which  are  much  more  common, 
though  fibrous  tissue  usually  predominates. 

When  knowing,  as  we  do,  that  pure  fibro- 
mata of  the  ovaries  are  infrequent  even 
among  tumors  containing  more  or  less 
fibrous  tissue,  their  rarity  may  be  estimated 
from  the  report  of  Colien  (6),  who  gives  the 
frequency  of  sarcoma  as  compared  to  that 
of  cystic  ovarian  tumors  as  one  per  cent; 
of  Schroder,  one  and  a  half  per  cent  of  ovarian 
tumors;  and  of  Pfannenstiel  (7),  who  states 
that  fibrous  ovarian  tumors  constitute  only 
two  to  three  per  cent  of  the  solid  ovarian 
tumors. 

There  is  a  variation  of  opinion  as  to  the 


age  at  which  any  fibrous  tumors  of  the 
ovaries  are  most  common.  Uterine  fibroids 
are  more  common  during  menstrual  life; 
and  Coe  (8)  considers  ovarian  fibroids 
products  of  youthful  and  active,  not  of 
senile  ovaries,  whereas  Bland-Sutton  (9) 
beheves  they  arise  more  often  later  in  life. 
Considering  the  physiology  and  normal  his- 
tology of  the  ovary  at  these  periods,  I  am 
inclined  to  side  with  Coe  in  his  conclusions. 

Ovarian  fibromata  vary  in  size  from  mere 
granules  to  large  tumors  weighing  thirty 
to  forty  pounds,  the  smaller  ones  being 
much  the  more  common  and  probably 
originating  at  times  in  the  corpus  luteum. 
I  believe  that,  except  in  rare  instances,  when 
they  may  be  parasitic  from  the  uterus  or 
other  pelvic  structures,  they  are  primary  in 
the  ovary  and  are  a  hypertrophy  of  the  pre- 
existing ovarian  stroma,  originating  in  a 
single  focus  and  increasing  uniformly,  ex- 
cept occasionally,  when  some  areas  increase 
more  rapidly  than  others,  which  gives  a 
nodular  and  even  pedunculated  growth. 

In  the  gross  they  closely  resemble  uterine 
fibroids;  they  are  usually  unilateral,  single, 
restricted  to  the  ovary,  and  regular  in  con- 
tour; the  growth  is  slow  and  the  general  shape 
of  the  ovary  retained,  they  being  ovoid  or 
rounded,  as  a  rule,  although  often  slightly 
lobulated  and  circumscribed  nodular,  warty, 
and  papillary  forms  do  occur.  Unless  quite 
large,  a  small  remnant  of  ovarian  tissue  can 
usually  be  found  at  the  hilum.  They  vary 
in  consistency;  in  the  absence  of  degenerations 
the  more  fibrous  tissue  they  contain  the 
harder  they  are.  The  surface  is  smooth, 
glistening,  and  gray-white  in  the  absence 
of  congestion  by  torsion  of  the  ovarian 
pedicle  or  otherwise,  or  when  not  changed  by 
more  or  less  degeneration. 

On  section,  in  the  absence  of  retrogressive 
changes,  they  also  resemble  uterine  fibroids, 
being  tough,  somewhat  elastic,  milky  white 
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in  color,  and  presenting  a  whorl-like  texture 
resulting  from  the  interlacing  fibrillary  con- 
nective-tissue bundles  running  in  all  direc- 
tions. Encapsulation  is  almost  invariably 
present,  though  the  capsule  may  be  very 
thin  and  be  separated  with  more  or  less 
difficulty.  Pathologists  in  general  attach 
considerable  importance  to  this  point  when 
differentiating  in  the  gross  from  a  maUgnant 
growth. 

Various  retrogressive  changes  may  be 
present.  There  may  be  cystic  degeneration 
from  dilated  glands,  blood  or  Ijmiph-spaces 
or  by  liquefaction  necrosis.  Coe  believes 
the  "geodes"  or  early  cystic  areas  in  fibro- 
mata are  dilated  lymph-spaces,  occasionally 
lymph-vessels,  into  which  cells  wander  and 
increase  in  size  with  finally  resulting  de- 
generation of  the  fibrous  tissue.  Should 
there  be  dilatation  of  the  blood-spaces  the 
tumor  would  be  more  or  less  haemorrhagic. 
Calcification  also  occurs,  but,  as  Whitridge 
Williams  has  shown,  no  true  bony  tissue  is 
formed.  Malignant  changes  in  an  originally 
benign  growth  are  proportionately  no  more 
uncommon  than  in  the  uterus,  and  usually 
are  sarcomatous  in  nature. 

Ascites  is  frequently  of  early  occurrence, 
for  from  the  weight  of  these  timiors,  which  is 
disproportionate  to  their  size,  they  often 
become  impacted  in  the  pelvis,  irritating  the 
rectum,  bladder,  and  peritoneum.  Ascites 
and  necrosis  are  both  more  likely  to  occur 
when  there  is  torsion  of  the  tumor  pedicle. 
If  the  pedicle  be  not  entirely  occluded, 
arterial  blood  is  pumped  in,  but  there  is  less 
venous  return,  with  resulting  congestion, 
serous  effusion,  and  escape  of  blood  into  thQ 
tumor,  and  even  into  the  peritoneal  cavity. 

The  frequency  of  ascites  is  responsible  for 
these  growths  rarely  becoming  'adherent  to 
adjoining  structures. 

Of  greatest  importance  is  the  differentiation 
of  these  benign  fibromata  from  sarcomata. 
Before  operation  this  may  be  impossible  in 
the  absence  of  metastases,  cachexia,  etc., 
which  makes  the  condition  hopeless.  It  is, 
therefore,  the  duty  of  the  surgeon  to  make  the 
differential  diagnosis  at  operation;  and  even 
then  it  may  be  difficult,  if  not  impossible,  as 
these  tumors  have  many  points  in  common. 


The  history  of  the  case  is  important,  for 
although  sarcomata  may  occur  at  any  age, 
they  are  more  common  in  infancy  and  adoles- 
cence, whereas  fibromata  occur  usually  during 
the  reproductive  period.  Fibromata  are  of 
much  longer  duration  and  are  slower  in 
growth  than  sarcomata,  which  enlarge  rapid- 
ly. In  the  absence  of  pain,  fever,  etc., 
resulting  from  infection  or  necrosis  of  a  pre- 
existing tumor,  a  rapid  increase  in  size  of  a 
long  harbored,  firm,  movable  tumor  would 
lead  one  to  suspect  a  malignant  transforma- 
tion. Sarcomata  are  frequently  bilateral 
and  metastasize  early  to  the  uterus,  opposite 
ovary,  etc.;  whereas  fibromata  are  usually 
unilateral  and,  being  benign,  do  not  metasta- 
size. Sarcomata  resemble  in  general  the 
form,  size,  and  color  of  the  fibromata  of  the 
ovary,  except  that  the  surface  is  smoother 
and  it  is  not  so  often  nodular  in  outline. 
The  color  is  more  a  yellowish  white,  and  the 
minute  yellowish  areas  of  necrosis  which 
appear  on  section  are  heavily  in  favor  of 
sarcomata.  Sarcomata  may  be  gray  or 
pinkish  on  section,  depending  on  the  blood 
supply,  which  is  here  more  pronounced  than 
with  the  usual  fibrous  growths.  The  con- 
sistency of  sarcomata  varies,  depending  upon 
the  type  and  the  amount  of  fibrous  tissue 
present.  The  spindle-cell  variety  is  firm, 
but  as  a  rule  softer  than  fibromata,  and  the 
round-cell  type  is  sometimes  as  soft  as  brain 
matter.  Ascites  and  the  lack  of  adhesions 
are  common  to  both  of  these  tumors.  Sarco- 
mata may  be  encapsulated,  but  are  not  as 
a  rule. 

The  matter  of  treatment  is  not  difficult:  if 
the  growth  is  merely  fibrous,  simple  unilateral 
oophorectomy,  or  even  resection,  is  sufficient; 
but  if  it  be  sarcomatous,  the  uterus  and  lateral 
structures  on  both  sides  should  all  be  complete- 
ly removed. 

The  following  case  presented  several  diag- 
nostic difficulties  and  proved  unusual  in  that 
the  microscopic  examination  showed  it  to  be 
composed  entirely  of  fibrous  tissue.  • 

The  patient  (Mrs.  O. — Gyn.  No.  5226)  was  a 
woman  of  54,  married  33  years,  IV-para;  youngest 
child  22  years  old,  though  she  had  had  an  abortion 
at  three  months,  one  year  ago.  Menstruation  had 
been  normal,  though  the  menopause  nine  months 
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Fig.  I.  Pure  fibroid  of  the  ovary,  split  through  its 
long  axis  diat^  to  attachmeot  of  its  pedicle.  A,  B,  C, 
areas  from  which  blocks  were  cut  (See  Figs,  i,  3,  and  4). 

ago  was  preceded  by  irregularities  of  the  flow. 
There  had  been  no  subsequent  bleeding  and  but  a 
slight  leucorrhaa.  She  entered  the  hospital  com- 
plaioing  of  a.  tumor  in  the  lower  abdomen;  some 
recent  headache;  an  umbilical  hernia;  some  dull 
aching  on  voiding,  and  constipation.  She  had 
recently  lost  considerable  weight,  and  had  had  more 
or  less  dull  aching  in  her  lower  abdomen,  with 
occasional  sharp  pain  in  that  region.  She  bad 
suspected  an  abdominal  tumor  for  about  a  year,  and 
had  been  certain  of  it  for  the  past  four  weeks. 

Physical  examination.  The  family,  past,  and 
personal  histories  were  unimportant,  as  was  the 
physical  examination,  except  that  the  abdomen, 
wluch  was  somewhat  distended,  was  regular  and 
symmetrical  in  outline.  There  was  slight  movable 
dulness  in  the  flanks  but  tympany  at  the  greatest 
prominence  of  the  abdomen,  in  the  region  of  the 
umbilicus,  through  which  there  was  a  small 
reducible  hernia.  In  the  lower  abdomen,  most 
prominent  in  the  midline,  there  was  an  oval,  hard, 
movable  tumor  reaching  as  high  as  the  umbilicus. 
The  kidneys  were  not  palpable,  nor  were  there 
any  signs,  symptoms,  or  history  of  gall-bladder 
trouble  or  involvement  of  the  appendix. 

Pelvic  examination.  The  outlet  was  relaxed; 
the  cervix  lay  in  the  axis  of  the  vagina  and  contained 
a  small  pedunculated  polyp.  The  uterus  was 
sagging  in  the  pelvis;  small  and  freely  movable. 
Left  tube  and  ovary  small  and  movable;  right  tube 
and  ovary  not  made  out.  The  tumor  was  above 
the  brim  of  the  pelvis  and  could  not  be  pushed  down 
into  it.  The  urine  was  normal;  w.  b.  c,  6700  per 
cmm.;  Hh.  80  per  cent;  B.  F.  150  mm.  Hg. 

Operation.  Bilateral  salpingo-oophorectomy,  ap- 
pendicectomy,  repair  of  umbilical  hernia,  and  sep- 
aration of  adhesions.  The  abdomen  was  scrubbed 
with  soap  and  water,  alcohol,  ether,  and  bichlo- 


Fig.  I.  Section  from  block  A,  Fig,  i  r  A,  A,  A,  homoge- 
nous, slightly  granular  dfbris;  B,  B,  blood-spaces,  the  walls 
of  which  show  no  cellular  structure.  The  light  fibrous 
reticular  network  is  not  well  seen  here. 


ride,  and  then  opened  in  the  midline  below  the 
umbilicus.  An  oval  tumor  of  the  right  ovary 
the  size  of  a  grape  fruit  was  found,  which  was 
slightly  adherent  to  the  omentum;  these  adhesions 
were  separated.  There  was  considerable  blood- 
stained fluid  in  the  abdominal  cavity.  A  further 
description  of  the  organs  is  given  in  the  pathological 

The  tumor  had  an  elongated  pedicle  of  broad  and 
ovarian  ligaments,  which  were  twisted  several 
times.  There  was  no  sign  of  lymphatic  enlargement 
or  metastases.  The  pedicle  was  tied  o£f  with  silk 
and  plain  gut.  The  appendix  was  normal  and  was 
removed.  The  gall-bladder  contained  two  stones 
the  size  of  hazel-nuts;  but  these  were  not  removed, 
as  the  patient's  condition  did  not  warrant  doing  so. 
The  umbilical  hernia  was  resected  and  the  abdomen 
dosed  in  tiers.  The  patient's  recovery  was  un- 
eventful and  she  left  the  hospital  on  the  twenty- 
seventh  day,  feeling  quite  well. 

PATHOLOGICAL  REPORT 

Specimens.  Both  tubes,  an  ovary,  and 
a  finnovoid  tumor. 

Right  Ovary.  The  tube  and  ovary  were 
removed  en  masse,  with  an  elongated  pedicle 
of  broad  ligament  which  showed  evidence 
of  torsion.  The  ovary  (Fig.  i)  was  oval 
in  shape,  very  firm  in  consistency,  measured 
10  X 10  X 17  cm.,  and  weighed  850  gm. 
Its  surface  was  smooth,  slightly  irregular,  and 
gUstening,  except  for  an  area  three  times  the 
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Fig.  3.  Section  from  block  B,  Fig.  1:  A,  capsule  of 
fibrous  tissue,  between  the  fibers  of  which  are  many  free 
red  blood-cells;  B,  B,  blood-vessel;  D,  no  very  definite 
demarc&tioii  between  the  cap»ile  and  more  cellular 
fibrous  tissue  beneath;  C,  C,  denser  fibrous 


size  of  a  postage-stamp,  to  which  several  tags 
of  omentum  were  adherent.  The  color  was 
a  gray-white  except  on  the  convexity  opposite 
the  attachment  of  the  pedicle,  where  it  was 
deeply  congested  and  showed  dilated  vessels 
beneath  the  peritoneal  covering.  On  section, 
the  tumor  was  found  to  be  encapsulated, 
though  the  capsule  varied  in  thickness  and 
stripj)ed  with  more  or  less  difficulty.  The 
cut-surface  was  tough  and  fibrous,  without 
evidence  of  necrosis.  The  superficial  con- 
gestion mentioned  extends  deep  into  the 
tumor-tissue  and  is  a  deep,  raw,  beefy  red 
I  to  2  cm.  beneath  the  surface,  gradually 
shading  off  until  colorless  at  the  bottom  of 
the  incision,  just  within  the  attachment  of 
the  pedicle.  The  congestion  is  seen  at  C 
(Fig.  i).  The  right  tube  measured  11  cm. 
in  length  and  0.5  cm.  in  diameter,  was 
thatched  with  prominent  vessels,  and  was 
dark  red  in  color.  It  was  patent  and  without 
adhesions.  The  left  tube  and  ovary  were 
normal  in  size  and  appearance. 


Fig.  4.  Section  from  block  C,  Fig. 
connective  tissue;  B,  B,  less  dense  co 
at  A,  (edematous  in  appearance;  C,  blood-vessel. 

Microscopical  examination.  Hfematoxylin 
and  eosin  stains.  Sections  from  different 
areas  vary  somewhat.  From  iblock  A  Fig. 
I  (see  Fig.  2)  they  show  a  reticular  network 
of  degenerated  fibrous  tissue  with  several 
dilated  blood-spaces,  the  walls  of  which  show 
no  cellular  structure.  No  staining  cells  are 
seen  excepting  a  few  scattered  degenerating 
white  blood-cells  and  small  round  cells  in  the 
meshes  of  the  fibrous  tissue  and  in  the  non- 
staining,  homogenous,  slightly  granular  de- 
bris filling  the  fibrous  meshes. 

Sections  from  block  B  Fig.  i  (see  Fig.  3) 
show  the  firmer  non-haimorrhagic  part.  On 
the  surface  is  seen  a  capsule  of  several  layers 
of  parallel  connective-tissue  fibers,  with  but 
few  nuclei  but  with  many  free  red  blood- 
cells  between  the  fibers.  Deeper  in  the  sec- 
tion the  fibrous  tissue  is  more  compact, 
the  bundles  of  parallel  fibers  interlacing  and 
being  cut  at  all  angles.  Here  the  nuclei 
are  very  much  more  in  evidence,  being  so 
compact  in  places  that  little  of  the  cell  except 
the  nucleus  is  seen.  The  nuclei  are  rounded 
or  oval,  occasionally  slightly  irregular,  stain- 
ing uniformly  and  evenly,  though  rather 
lightly.  No  mitotic  figures  or  evidences  of 
direct  division  are  seen.  The  vascularity 
is  not  pronounced,  though  several  large  and 
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smaller  vessels  are  seen.  The  cells  are  ap- 
parently connective-tissue  cells,  considerably 
hjrpertrophied  and  densely  packed. 

Sections  from  block  C  Fig.  i  (see  Fig.  4) 
show  much  the  same  picture  as  those  from 
block  B,  except  that  there  are  many  irregular 
areas  where  the  nuclei  are  more  or  less  widely 
separated  and  the  tissues  appear  somewhat 
cedematous.  Scattered  through  the  sections 
of  blocks  6  and  C  are  groups  and  masses  of 
red  blood-cells.  Here  and  there  is  seen  a 
white  blood-cell  or  lymphoid  cell  filled  with 
a  granular  brown  pigment,  originating  most 
probably   from  degenerated  red  blood-cells. 

Using  Weigert's  modification  of  Van  Gie- 
son's  stain  for  differentiating,  the  fibrous 
tissue    shows    up    very    beautifully    as    red 


homogenous  streaks  and  bands,  and  is  seen 
to  be  the  only  constituent  tissue  present. 

Diagnosis,    Pure   fibroma   of   the   ovary. 

In  conclusion,  I  wish  to  thank  Dr.  Hunter 
Robb  for  the  privilege  of  reporting  his  case. 
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MIXED-CELL   TUMORS   OF   THE    SOFT  PALATE 

By  MILTON  G.   STURGIS,  M.  D.,  Seattle,  Washington 


WHILE,  in  the  cephalic  region,  the 
salivary  glands  are  the  most  fre- 
quent site  of  mixed-cell  tumors, 
yet  they  do  occur  in  other  portions. 
Wood,  in  his  study  of  59  cases,  reports  four 
from  the  lips,  two  from  the  pharynx,  two 
from  the  neck,  one  from  the  cheek,  and  one 
from  the  palate  just  anterior  to  the  folds 
of  the  soft  palate,  which  recurred  after  re- 
moval, the  recurrence  extending  into  the 
soft  palate.  Verhoef  also  has  reported  five 
cases  of  mixed-cell  tumor  of  the  lachrymal 
gland. 

A  search  of  the  literature  discovers  rela- 
tively few  occurring  in  the  soft  palate,  al- 
though the  number  arising  from  the  hard  pal- 
ate is  considerable.  A  number  of  cases  have 
been  reported  in  the  French  literature,  where 
this  topic  seems  to  have  been  one  of  consider- 
able interest. 

Etiology,  There  has  been  much  discussion 
as  to  the  etiology  of  these.  Adami  inclines  to 
class  them  as  developing  from  embryonic 
pluri-potential  cells.  The  German  school 
believed  them  to  be  of  endothelial  origin, 
while  the  French  school  believed  them  to  be 
of  epithelial  origin.  J.  B.  Pitance  concludes 
that  these  tumors  are  '*not  of  glandular 
origin,  but  rather  are  the  result  of  the  pro- 
liferation of  aberrant  epithelial  elements  re- 
sulting from  a  process  of  invagination." 

McCarty,  in  his  study,  concludes,  in  the 
seventh  paragraph,  that  connective  tissue 
and  parenchymatous  elements  both  tend  to 
revert  to  embryonic  type;  in  the  next,  that 
there  is  little  evidence  that  these  tumors  arise 
from  proliferating  adult  epithelium  or  en- 
dothelium; in  the  ninth,  that  there  is  con- 
siderable evidence  to  support  the  theory  that 
these  tumors  are  mesotheliomata  of  embryonic 
origin. 

Wood's  conclusions  are  as  follows: 

I.  There  is  a  group  of  extremely  compli- 
cated tumors  occurring  in  the  facial  region, 
which  contain  elements  from  both  epiblast 
and  mesoblast,  in  most  intimate  relationship 
to  each  other. 


2.  The  complicated  structure  of  the  stro- 
ma, containing,  as  it  does,  such  elements  as 
embryonic  connective  tissue,  cartilage,  bone, 
fat,  and  lymphoid  tissue,  and,  very  rarely, 
striated  muscle,  is  explained  most  easily  by 
the  assumption  of  an  embryonic  misplace- 
ment of  mesoblast. 

3.  The  structure  of  the  parenchyma  is  so 
slightly  characteristic  in  morphology  that  its 
epithelial  nature  in  all  cases  can  only  be  con- 
sidered as  probable;  yet  in  about  24  per  cent 
of  the  tumors  examined  the  presence  of 
epithelium  is  undoubted.  The  form  and 
relationship  of  the  cells  of  the  parenchyma  do 
not  furnish  sufficient  data  to  justify  us  in 
regarding  these  ceUs  as  of  epitheUal  origin. 

4.  The  theory  of  early  embryonic  dis- 
placement of  epiblastic  tissue  during  the 
process  of  formation  of  the  parotid  and  sub- 
maxillary gland  and  the  brachial  arches  may 
account  for  many  of  the  morphologic  peculi- 
arities of  the  cells  of  these  tumors,  especially 
the  lack  of  any  t)T)ical  features  which  we 
associate  with  epithelium. 

5.  The  same  conditions  may  be  seen  in  the 
epithelial  cells  of  congenital  moles,  in  which 
the  epithelium  is  with  difficulty  distinguished 
from  connective-tissue  cells,  owing  to  its 
close  connection  with  the  stroma  of  the 
tumors  and  its  undiflFerentiated  type. 

The  mixed  tumors  of  the  salivary  gland 
run  a  clinical  course,  strikingly  different  from 
the  sarcomata  and  carcinomata,  in  that  they 
are  slow-growing  and  generally  are  benign. 
The  regional  lymph-nodes  are  not  invaded, 
and  recurrences  are  likely  to  remain  local  in  a 
considerable  number  of  the  cases. 

The  usual  conclusion  that  these  tumors 
occur  only  in  yoimg  people  seems  not  to  be 
substantiated  by  the  cases  collected,  one  case 
occurring  before  the  age  of  20,  four  from  20 
to  30,  two  from  30  to  40,  two  from  40  to  50, 
three  from  50  to  60,  one  from  60  to  70,  and 
one  over  70;  thus  50  per  cent  occurred  after 
40  and  35  per  cent  after  50.  While  these  are 
the  ages  at  the  time  of  operation,  yet,  of  those 
cases  occurring  after  40,  4  were  stated  to 
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Plate  I.    Tumor  mass  adjoining  cartilage. 

have  begun  at  43,  51,  52,  59,  respectively. 
The  three  in  which  the  duration  of  growth 
was  not  stated  were  reported  at  41,  57,  55, 
aad  in  the  latter  two  it  seems  safe  to  assume 
that  they  did  not  begin  until  after  50.  The 
duration  of  growth  generally  is  two  or  three 
years;  but  it  varies  from  a  few  months  to 
twenty  years  in  this  series  of  cases,  and  de- 
pends upon,  first,  location;  second,  the 
rapidity  of  growth;  and  third,  the  suscepti- 
bility of  the  patient  to  the  resultant  discom- 
forts, named  in  the  order  of  their  prominence 
—  first,  interference  with  phonation;  second, 
deglutition;  third,  respiration. 

They  occur  on  either  side  of  the  palate  in 
about  the  same  proportion,  but  rarely  in  the 
middle.  They  vary  in  consistency  according 
to  the  predominance  of  the  epi-  or  endothelial, 
fibrous,  chondromatous,  or  myxomatous  ele- 
ments. They  are  benign.  In  the  14  cases 
there  is  no  mention  of  recurrence,  of  glandular 
involvements,  or  of  metastases;  but  we  must 
remember  that  the  location  of  the  tumor 
demands  early  operation  if  there  be  any  con- 
siderable growth,  and  since  this  rapidity  of 
growth  seems  in  some  cases  to  be  largely  due 
to  the  growth  of  the  epithelial  elements,  as 
pointed  out  by  Dr.  West  in  his  pathological 
report  on  Case  i,  it  would  seem  that  the  early 
removal  had  much  to  do  with  their  benignity. 


Plate  2.    Mantle  of  cells  around  blood-vessels. 

Wood  found  in  his  series  of  parotid  cases  that 
45  per  cent  of  the  cases  he  was  able  to  trace 
recurred  locally,  and  in  ao  per  cent  of  these 
recurrences  there  was  evidence  of  internal 
metastasis. 

In  view  of  the  occasional  malignant  de- 
generation of  well-defined  mixed-cell  tumors 
due  to  the  sudden  "  lighting-up "  of  activity 
in  certain  ones  of  the  epi-  or  mesoblastic  cells, 
it  would  appear  not  improbable  that  they 
might  primarily  develop  into  the  hybrid 
carcinomata  and  sarcomata  seen  occasionally 
in  the  parotid  and  testicle. 

Mrs.  F.  F.  S.,  a8  years  old.  Family  history 
negative.  About  two  years  ago  she  first  noticed 
a  small  tumor,  the  size  of  a  cherry,  about  midway 
in  the  right  side  of  the  soft  palate.  This  has  in- 
creased in  size  up  to  the  present  time.  Examination 
shows  a  tumor  about  the  size  of  a  plum  in  the  right 
side  of  the  soft  palate.  Apparently,  it  is  encapsu- 
lated and  noQ-adherent,  the  mucous  membrane 
moving  freely  over  it.  Under  general  antesthesia 
it  was  easily  removed;  no  hsmonhage.  There  has 
been  no  recurrence  after  a  lapse  of  two  years.  In 
view  of  the  generally  accepted  opinion  that  these 
tumors  arise  from  persbtence  of  embryonic  cells,  it 
is  interesting  to  note  that  this  patient  had  also 
another  developmental  anomaly — a  dydelphic 
uterus  —  two  separate  uterine  cavities  opening 
through  a  fused  cervix  into  a  single  vagina. 

Pathological  report  of  Dr.  0.  J.  West.  Tumor  is 
3.5  X  2.5  X  3  cm.  in  size,  encapsulated  and  nodular. 
The  nodes  are  of  softer  consistency  than  the  re- 
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Plate  5.    Matured  portion  of  tumor. 

mainder  of  the  growth,  giving  the  impression  that 
they  are  "younger"  and  more  rapid-growing  than 
the  other  portions  of  the  tumor. 

On  section,  the  tumor  appears  fibrous  in  charac- 
ter, but  contains  small  islands  of  cartilage,  and  scat- 
tered through  the  growth  are  quite  small,  dark 
areas,  apparently  without  stroma.  These  areas  are 
most  prominent  in  the  nodular  portions  of  the  tumor 
where  the  appearance  approaches  that  of  a  carci- 

Microscopic(d  appearance.  The  major  portion  of 
the  growth  is  composed  of  fibrous  connective 
tissue,  among  which  are  occasional  involuntary 
muscle  fibers  and  quite  large  islands  of  cartilage 
(Plate  1). 

Throughout  the  growth  are  areas  and  strands  of 
deep-^staining  cells.  These  cells  have  a  rounded 
nucleus,  which  varies  in  size  from  that  of  the  lymph- 
ocyte to  the  large  vesicular  nucleus  of  the  embry- 
onic type  of  cell.  In  many  places  it  can  be  deter- 
mined that  these  cells  surround  the  vessel  lumen  and 
follow  its  course  (Plate  2).  In  places  they  are  plain- 
ly invasive,  this  being  most  prominent  in  the  nod- 
ular portions  of  the  tumor  {Plate  3}. 

The  microscopical  picture  is  that  of  an  endothe- 
lioma. The  location  and  character  of  this  tumor 
led  to  the  assumption  that  it  arose  from  embryonic 
cell  rest  or  inclusion,  and  the  similarity  between  it 
and  the  "miied-cell"  tumors  of  parotid  and  testicle 
b  pronounced. 

I.  McLeod  reports  a  youth  10  years  old;  tumor 
in  the  soft  palate;  duration,  ten  months;  growth, 
rapid.  During  the  past  three  months  he  had  great 
difficulty  in  talking,  breathing,  and  swallowing. 
liie  tumor  was  not  adherent.  It  lay  between  the 
two  surfaces  of  the  right  side  of  the  soft  palate, 
displacing  the  uvula  to  the  left,  and  bulging  into 


the  pharynx  as  far  down  as  the  tonsil,  which  was 
concealed  by  it. 

2.  Gross  reports  a  female  aged  15;  tumor  in 
right  side  of  soft  palate;  duration  four  years.  It 
increased  slowly  until  it  interfered  with  mastication 
and  deglutition;  for  months  it  interfered  consider- 
ably with  speech.  Examination  of  the  mouth 
showed  a  large  tumor  taking  in  a  large  portion  of 
the  oral  cavity,  situated  mostly  on  the  right  side 
but  encroaching  well  over  the  median  line.  It  was 
removed  by  enucleation.  The  tumor  weighed  75  gm. 
and  measured  7x5x4  cm.,  which  showed  it  to  be 
a  "sarcome  endoperithelial  S,  frame  myxochondro- 
fibromateuse." 

3.  Mauclaire  and  Durrieux  report  a  male  71 
years  old,  with  a  tumor  in  the  left  side  of  soft 
palate;  it  reached  to  the  raphe.  Tumor  was  the 
size  of  a  cherry;  it  began  20  years  before,  but  had 
remained  quiescent  for  many  years.  It  was  non- 
adherent, firm,  quite  smooth,  and  slightly  lobulated. 
On  microscopical  examination  it  was  caUed  an 
epithelioma  with  fibrous  stroma.  Twenty  years 
before,  the  patient  noticed  for  the  firgt  time  a  slight 
enlargement  in  the  mouth,  which  gradually  in- 
creased in  size  for  a  while,  and  then  remained 
stationary  for  years;  it  did  not  give  rise  to  any  pain 
or  functional  trouble,  and  did  not  alTect  the  voice 
in  any  way. 

4.  S6bi1eau  reports  a  female  aged  15;  location  of 
tumor  not  noted.  It  was  as  large  as  a  mandarin, 
and  limited  to  the  soft  palate.  It  was  enucleated 
without  difficulty.  The  microscopical  examination 
was  not  completed. 

5.  Von  Gabourd's  case  was  a  female  aged  55;  a 
median  tumor;  duration  unknown,  although  she 
had  had  dysphagia  for  two  or  three  years.  Increas- 
ing difficulty  in  deglutition  caused  her  to  go  to  the 
hospital.  Examination  of  the  throat  showed  the 
soft  palate  to  be  greatly  depressed  by  a  median 
rounded  tumor,  whose  lower  end  touched  the  base 
of  the  tongue  and  caused  the  uvula  to  deviate 
to  the  right  side.  It  was  removed  by  cutting  the 
pedicle. 

After  hemorrhage  had  ceased,  it  was  ascertained 
that  the  insertion  of  the  tumor  was  on  the  superior 
surface  of  the  soft  palate,  in  the  median  line,  near 
the  point  of  insertion  of  the  nasal  fossK.  It  meas- 
ured 8  to  Q  cm.  and  was  long  in  volume,  like  a  large 
thumb;  fibrolipoma.  On  microscopical  examina- 
the  fibrous  stroma  was  very  dense,  with  spaces  con- 
taining fatty  tissue.  The  lining  of  the  tumor  was 
composed  of  several  layers  of  keratinized  cells. 
Underneath  this,  an  infiltration  of  rounded  cells 
agglomerated,  similar  to  adenoid  tissue. 

6.  Berger  reports  a  female  aged  30;  tumor  of  the 
left  half  of  the  soft  palate,  causing  deviation  of  the 
uvula;  no  disturbance  whatever,  except  change  in 
voice.  The  tumor  was  smooth,  firm,  and  very  bard; 
it  was  extirpated  with  diflicuity  because  of  existing 
adhesions.  Microscopical  examination  showed 
there  was  a  mixed  tumor. 

7.  A  male,  39  years  old,  had  a  mixed-cell  tumor 


degeneration;  some  a 
and  plasma  cells. 
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of  the  parotid,  which  was  removed.  A  year  later 
he  had  a  recurrence,  at  which  time  a  mixed  tumor 
was  found  in  the  right  side  of  the  soft  palate.  The 
tumor  was  large,  slow-gtowing,  uneven,  lobular; 
the  voice  was  nasal  and  rough;  phonation  and  de- 
glutition were  interfered  with.  Tumor  was  removed 
by  a  long  vertical  incision  in  front  of  the  mastoid 
process  with  great  difficulty.  Microscopical  exami- 
nation showed  the  encapsulated  tumor  containing 
both  epithelial  and  connective  tissue,  the  latter 
predominating. 

8.  A  male,  aged  41;  he  experienced  no  trouble 
except  change  of  voice.  The  tumor  covered  the 
entire  left  half  of  the  soft  palate.  Encapsulated, 
lobulated,  mixed  cell,  in  which  the  epithelial  ele- 
ment predominated. 

9.  Heron  reports  a  male,  57.  with  an  enormous 
tumor  in  the  right  side  of  soft  palate,  encroaching  on 
median  line.  No  symptoms  except  dyspnoea.  After 
admission  to  hospital,  and  prior  to  operation,  he  had 
a  severe  attack  of  dyspncea,  and  died  a  few  minutes 
later.  The  tumor,  removed  post-mortem,  showed 
epithelial  elements  in  small  amounts  and  various 
forms  of  connective-tissue  elements,  mainly  myxo- 
matous and  enchondromatous. 

10.  Swyngdaux  reports  a  female  aged  34;  pain  in 
throat;  slow-growing  tumor,  which  had  been 
stationary  about  six  months.  The  tumor  is  situated 
in  the  light  pillar  of  soft  palate.  At  operation,  it 
was  found  firmly  adherent.  It  weighed  30  gm.  and 
was  of  myxomatous  and  cartilaginous  cells  and 
epithelial  cells. 

11.  Escat's  case  was  a  female  of  65;  duration  of 
tumor,  many  years.  For  past  six  years  patient  was 
conscious  of  a  nut-sized  lump  in  the  soft  palate. 
Phonation  was  affected;  respiration  difficult  when 
reclining.  A  pear-shaped  tumor  was  found  in  the 
buccopharyngeal  isthmus,  reaching  to  the  epiglottis; 
it  was  removed  with  difficulty.  Severe  haemorrhage. 
Microscopical  examination  showed  tumor  to  be 
composed  of  epithelial  and  connective  tissue, 

iz.  Guggenheim  and  Ripault's  case  was  aged  44; 
size  of  tumor  is  uamentioned.  For  eight  months 
had  experienced  sensation  of  weight  in  back  of 
mouth,  accompanied  by  strangling  but  no  pain. 
Difficult  deglutition.  Tumor  in  the  left  half  of 
soft  palate.  On  microscopical  examination  it  was 
called  myxosarcoma,  with  fibrous  formation  and 
leucocytic  infiltration. 

13.  Halstead's  case  was  a  male,  55,  who  had 
acute  attacks  of  inflammation  of  the  throat  and 
some  huskiness  of  voice,  which  was  normal  except 
at  these  intervals.  Tumor  was  left-sided  and  sub- 
tonsillar,  the  swelling  being  greatest  in  the  soft 
palate  above  the  arch.  It  had  been  known  for  the 
past  20  years.  Removed  by  Hist.  The  tumor  was 
7  cm.  long  and  consisted  of  connective  tissue,  in 
which  are  areas  filled  with  epithelial  cells;  the  con- 
nective tissue  loose,  with  a  tendency  here  and  there 
to  cartilaginous  or  mucoid   tissue;  some  hyaline 


s  infiltrated  with  lymphoid 
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IN  a  paper  published  from  this  laboratory, 
Steinke  (i)  reviewed  the  literature,  both 
clinical  and  experimental,  of  the  opera- 
tions which  have  been  performed  for  the 
anastomosis  of  the  ureters  with  the  intestinal 
tract,  and  concluded  that  the  problem  is  one 
of  physiological  and  surgical  mechanics,  and 
as  such  should  be  open  to  solution.  It  is 
evident  from  this  review  that  general  perito- 
nitis, ascending  infection  of  the  kidneys,  and 
cicatricial  contraction  of  the  opening  into 
the  bowel  are  the  three  difficulties  which 
oppose  themselves,  in  the  order  given,  to  the 
success  of  the  operation,  and  that  of  these 
three  difficulties  the  ascending  infection  of  the 
kidney  is  of  the  greatest  importance.  Before 
this  ascending  infection  can  be  prevented,  we 
must  have  a  clear  knowledge  of  the  pathway 
by  which  it  reaches  the  kidney;  for  if  the 
infection  proceeds  through  the  lumen  of  the 
ureter,  some  valve  construction  comparable 
to  that  valve  action  of  the  normal  ureteral 
orifice  must  be  devised.  This  has  been  more 
or  less  successfully  accomplished  —  less  by 
such  a  method  as  that  devised  by  Coffey, 
more  by  the  transplantation  of  the  ureteral 
orifice  itself  or  the  entire  trigonum,  as  in  the 
operation  devised  by  Maydl.  But  if  the 
infection  travels  by  way  of  the  blood-vessels 
of  the  ureter,  which  is  highly  improbable,  or 
by  the  lymphatics,  the  surgical  difficulties  to 
be  overcome  assume  an  entirely  different 
nature  from  the  mechanical  problem  of  a 
valve  construction  to  protect  the  lumen  of  the 
ureter. 

The  problem  of  ascending  infection  of  the 
kidney,  therefore,  becomes  the  fundamental 
problem  to  the  operation  of  the  successful 
anastomosis  of  the  ureters  with  the  bowel; 
but  the  common  clinical  occurrence  of  a 
sf)ontaneous  ascending  infection  of  the  kidney 
demands  also  its  true  explanation,  and  the 
rapid  development  of  the  method  of  cysto- 


scopic  examination  of  the  bladder  and  ureters 
demands  a  clear  understanding  of  the  truth, 
so  that  the  specialist  may  take  the  proper 
measures  to  prevent  the  accident  of  an  ascend- 
ing infection  following  his  manipulations. 
If  the  infection  travels  upward  through  the 
ureteral  lumen  he  must  turn  his  attention  to 
faultless  technique,  or  even  refrain  from  ure- 
teral catheterization  in  the  presence  of  a 
cystitis;  while  if  the  lymphatic  system  is  at 
fault,  his  attention  must  be  directed  toward 
the  existing  ulcerations  of  the  mucosa  and 
toward  the  scrupulous  prevention  of  any 
instrumental  injury  or  tearing  of  the  mucosa. 
It  might  further  be  advisable  for  the  cystos- 
copist  to  direct  his  attention  to  the  treatment 
of  the  ulcerations  of  the  bladder  mucosa, 
rather  than  to  be  content  with  the  treatment 
of  the  general  cystitis. 

In  Steinke's  paper  the  suspicion  was  raised 
that  the  pathway  along  which  the  infection 
ascends  is  the  lymphatic  system  of  the  ureter 
and  kidney.  A  second  paper  from  this  lab- 
oratory by  Stewart  (2)  records  the  results  of 
a  specific  study  of  the  question  of  ascending 
infection.  By  using  sections  of  small  arteries 
hardened  in  formalin  (Fig.  i),  he  succeeded 
in  producing  an  unusual  pathological  condi- 
tion —  an  ascending  infection  which  was 
primarily  a  paranephritis,  with  a  secondary 
general  involvement  of  the  kidney.  In  the 
early  stages  the  picture  was  that  of  a  pure 
paranephritic  infection;  the  late  stages  showed 
the  usual  picture  of  ascending  infection. 
The  peculiar  picture  seen  in  these  cases  could 
only  be  explained  by  assuming  that  the  in- 
fection had  traveled  upward  through  the 
lymphatics  of  the  ureter;  and  the  conclusions, 
among  others,  were  that  "ascending  infection 
of  the  kidney  quite  often  takes  place  through 
either  the  lymph-  or  the  blood-vessels  of  the 
ureter.  When  infection  takes  place  in  this 
way,  it  seems  almost  positive  that  the  lymph- 
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vessels  of  the  ureters  are  the  carriers  of  the 
infection/'  "The  lumen  of  the  ureter  is  less 
often  a  factor  in  ascending  infection  of  the 
kidney  than  has  previously  been  supposed." 
"In  these  experiments,  the  virulence  of  the 
infection  rather  than  its  duration  determined 
its  extent;  in  no  case  did  time  seem  to  bear 
any  relation  to  the  extent  of  the  infection." 

The  suggestion  was  advanced  in  this  paper 
that  one  of  the  chief  diflSculties  met  in  the 
transplantation  of  the  ureters  is  offered  by  the 
infectious  ulceration  of  the  lips  of  the  intes- 
tinal wound;  bacteria,  ordinarily  not  espe- 
cially virulent  in  the  intestinal  content,  be- 
come virulent  when  growing  on  this  ulcerated 
surface,  with  the  result  that  the  end  of  the 
ureter  dips  into  a  virulent  colony  of  pus- 
producing  micro-organisms. 

Coincident  with  Stewart's  paper  appeared 
the  first  article  by  Bauereisen  (3)  regarding 
experimental  work  on  the  question  of  ascend- 
ing infection,  and  using  the  tubercle  bacillus 
as  an  infecting  agent.  This  work  led  to  the 
following  interesting  conclusions:  First,  a 
bladder  with  intact  mucosa  cannot  be  in- 
fected with  tubercle  bacilli;  second,  if  the 
flow  of  urine  is  not  hindered,  tubercle  bacilli 
present  in  the  bladder  cannot  reach  the  kidney 
pelvis  intra-ureterally;  third,  stoppage  of  the 
flow  of  urine  by  marked  stenosis  or  by  ob- 
literation of  the  lumen  of  the  ureter  will,  as  a 
rule,  result  in  an  urogenous  ascending  tuber- 
culosis of  the  kidney;  fourth,  an  extensive 
tubercular  cystitis  is  carried  first  into  the 
wall  (adventitia,  muscularis,  submucosa,  and, 
finally,  mucosa)  of  the  lower  segment  of  the 
ureter,  and  wanders  gradually  in  the  external 
layer  toward  the  kidney. 

The  justification  for  such  conclusions  rests 
finally  upon  the  demonstration  in  normal 
tissues  of  a  network  of  lymph-channels  which 
should  be  anatomically  capable  of  taking  up 
and  transmitting  an  infection  from  one  part 
of  the  urinary  tract  to  another  part.  Such 
a  network  should  also  be  demonstrable  in  the 
mucosa  and  the  submucosa. 

Mascagni,  in  1787,  showed  that  the  lymph- 
vessels  of  the  upper  ureter  went  into  the  kid- 
ney, and  those  of  the  lower  ureter  went  into 
the  lateral  lymph-nodes  of  the  anatomical 
pelvis,   but  the  earlier  information  on  the 


Fig.  I. 

lymphatics  of  the  ureter  is  meager  and  con- 
tradictory. References  to  this  earlier  lit- 
erature will  be  found  in  the  work  of  Sakata 
(4),  whose  findings  are  as  follows: 

1.  No  network  of  lymph- vessels  is  demon- 
strable in  the  mucosa  and  submucosa  of  the 
ureter  —  at  least,  not  by  means  of  (Jerota's 
injection  method. 

2.  On  the  other  hand,  there  are,  in  the 
muscle  sheath  and  on  the  external  siurface  of 
the  ureter,  well-developed  lymph-vessels 
which,  for  the  most  part,  lie  parallel  with  the 
blood-vessels. 

3.  The  afferent  lymph-vessels  are  present 
chiefly  in  the  central  or  middle  portion  of  the 
ureter  and  go  to  the  lumbar  glands,  which 
lie  both  beside  and  anterior  to  the  aorta  and 
the  vena  cava  and  internal  to  the  common 
iliac  artery. 

4.  The  lymph-vessels  of  the  lower  section 
of  the  ureter  go  either  directly  into  the  hypo- 
gastric glands  or  else  they  unite  with  the 
lymph-vessels  of  the  bladder. 

5.  In  the  upper  section,  the  lymph-vessels 
which  go  directly  into  glands  are  not  con- 
stantly demonstrable,  but  in  case  they  are 
demonstrable  they  go  to  the  glands,  which 
lie  far  above,  beside,  and  over  the  ureter. 
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Otherwise,  they  pass  into  the  lymph-vessels 
of  the  kidney. 

6.  The  lymphatic  unions  between  the 
bladder  and  kidney  are  not  direct,  but  exist 
either  by  the  interposition  of  the  regional 
glands  of  the  bladder  and  kidney  or  by  means 
of  the  lymph-vessels  of  the  ureter. 

The  vessels  of  the  ureter  communicate  with 
the  vessels  of  the  kidney  and  bladder.  There 
are  two  ways  of  indirect  communication:  (i) 
By  way  of  the  hypogastric  lymph-glands 
(from  the  kidney  to  the  lumbar  glands  and 
from  the  bladder  to  the  hypogastric  glands, 
and  the  lumbar  and  hypogastric  glands  com- 
municate) ;  (2)  the  lymph-vessels  of  the  ureter 
communicate  at  the  upper  and  lower  parts 
of  the  ureter  with  the  vessels  of  the  kidney 
and  bladder. 

The  vessels  of  the  lower  ureter  go  to  regional 


Fig.  3. 

glands;  the  bladder  lymphatics  go  to  regional 
glands;  but  these  vessels  may  anastomose 
before  reaching  the  hypogastric  glands. 

From  the  lower  ureter  the  lymph-vessels 
of  the  lower  portion  of  the  ureter  can  be  filled. 
The  single  lymph-vessels  that  run  lengthwise 
along  the  ureter  unite  with  the  lymphatics  of 
the  kidney  and  the  pelvis  of  the  kidney. 
Gerota  has  shown  a  direct  passage  of  lym- 
phatics of  the  ureter  into  those  of  the  bladder. 

The  lymph- vessels  are  so  situated  and  con- 
nected that  they  offer  a  favorable  means  of 
transmitting  infection  from  the  bladder  to 
the  kidney,  especially  since  they  are  capable 
not  only  of  transmitting  infection  through  the 
walls  of  the  ureter,  but  also  through  the 
regional  glands,  which  act  as  connecting  links 
between  the  lymphatics  of  the  bladder,  ureter, 
and  kidney.  The  accompanying  plate  (Fig. 
2)  is  reproduced  to  show  the  relations  of  the 
lymph- channels  described  by  Sakata  to  the 
regional  glands  of  the  pelvis  and  the  kidney. 
It  is  interesting  to  note  that  the  lymphatics 
which  leave  the  ureter  to  go  to  the  regional 
glands  are  in  connection  with  the  kidney 
through  these  glands,  while  the  veins  which 
leave  the  ureter  go,  as  a  rule,  to  the  veins 
which  empty  into  the  general  circulation 
without  reaching  the  kidney. 

Lymphatic  infection  of  the  kidney  is 
favored  also  by  the  tendency  of  the  lymphatic 
currents  of  the  ureter  to  flow  upward. 
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Riunita  (5}  demonstrated  superficial  and 
deep  lymphatics  in  the  adipose  capsule. 
The  supeiicial  lymphatics  form  a  capillary 
network  which  drains  into  a  lymph-node 
lying  above  the  renal  vein  of  the  correspond- 
ing side  (Fig.  3).  On  both  sides  these  lym- 
phatics are  connected  with  those  of  the 
diaphragm,  and  on  the  right  side  they  are 
also  connected  with  those  of  the  liver.  The 
deep  lymphatics  form  a  similar  network,  and 
terminate  on  the  right  side  in  a  node  lying 
below  the  exit  of  the  renal  vein  and  to  the 
left  of  the  vena  cava.  On  the  left  side  they 
empty  into  a  node  lying  below  the  renal  vein 
and  to  the  left  of  the  aorta  (Figs.  3  and  4). 

These  deep  lymphatics  communicate  with 
the  superficial  lymphatics  and  those  of  the 
fibrous  capsule. 

In  the  dog  the  external  layer  of  the  fibrous 
capsule  has  a  capillary  network  of  lymphatics 
communicating  with  the  deep  lymphatics  of 
the  adipose  capsule  and  the  lymphatics  of  the 
internal  layer  of  the  capsule.  The  latter  has 
a  capillary  network  of  lymph-vessels,  which 


communicate  with  those  of  the  external  layer 
of  the  capsule  and  empty  into  the  lymphatics 
of  the  cortex  of  the  kidney. 

In  the  human  being,  a  similar  communica- 
tion takes  place  between  the  lymphatics  of 
the  adipose  capsule  and  those  of  the  kidney. 
Lymph-spaces  which  communicate  with  the 
capsule  of  the  kidney  are  found  under  the 
capsule. 

The  lymphatics  pass  from  the  cortex  to 
Bowman's  capsule,  form  a  capillary  network 
in  the  glomeruli,  and  from  here  pass  along  the 
loops  of  Henle  and  the  collecting  tubules, 
surrounding  them  as  they  go.  They  make 
their  exits  at  the  hilum,  going  to  the  regional 
glands.  The  lymphatics  of  the  ovary  empty 
directly  into  the  lymph-nodes  at  the  kidney 
(Fig.  4). 

References  to  the  work  of  others  on  the 
lymphatics  of  the  kidneys  will  be  found  in  the 
work  of  Kumita.  Figs.  3  and  4  are  from 
Kumita's  work,  and  are  reproduced  here  to 
point  out  to  the  thinking  surgeon  the  intimate 
relationships  between  the  lymph  system  of  the 
entire  abdominal  cavity  and  that  of  the  kid- 
ney. Let  us,  therefore,  not  conclude  that  a 
paranephritic  abscess  is  "  haematogenous " 
until  the  possibility  of  a  primary  focus  in  gall- 
bladder or  appendix  or  somewhere  in  the 
pelvis  has  been  ruled  out. 
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It  will  be  noted  that  neither  Sakata  nor 
Kumita,  whose  work  represents  the  best  we 
have  to  their  time,  were  able  to  demonstrate 
mucous  and  submucous  channels.  Bauerei- 
sen  (6)  undertook  this  study,  and  succeeded 
in  demonstrating  a  rich  network  of  lym- 
phatics, as  seen  in  the  accompanying  repro- 
duction of  one  of  his  plates  (Fig.  5).  There 
seems,  therefore,  no  reason  for  disagreeing 
with  Bauereisen,  that  "the  kidneys  and  the 
bladder,  therefore,  stand  in  much  closer 
relation  to  one  another  through   the  lym- 


phatics of  the  ureter  than  one  has  heretofore 
supposed.  I  think  I  may  declare  that  the 
kidney  can  be  reached  from  the  bladder  by 
pathogenic  organisms  more  easily  by  way  of 
the  lymphatics  than  intra-ureterally."  No 
exception  can  be  taken  to  his  final  paragraph  : 
**We  are  far  removed  from  the  view  that 
every  pyelitis  and  pyelonephritis  is  of  lym- 
phogenic origin,  but  we  do  believe  from  the 
final  demonstration  that  the  mucosa,  sub- 
mucosa,  muscularis,  and  adventitia  of  the 
human  ureter  are  provided  with  a  great  con- 
nected lymphatic  network,  that  we  have 
placed  in  the  right  light  a  previously  hardly 
even  mentioned  path  for  the  infection  of  the 
kidney,  ureter,  and  bladder.  We  are  con- 
vinced that  the  intra-ureteral  path  for  an 
infection  of  the  kidney  by  any  pathogenic 
organism  whatever,  instead  of  the  lymphatic 
path,  has  been  overestimated.  Certain  cases 
of  disease  of  the  urinary  tract  can  only  be 
explained  by  the  extension  by  way  of  the 
lymphatics.  Even  the  haematogenous  path 
for  many  cases  must  be  excluded  in  favor  of 
the  lymphatic  extension." 

Bauereisen's  injections  did  not  bring  out  the 
network  over  long  segments  of  the  ureter, 
but  are  clearly  seen  in  the  cross  sections  of  the 
tissue.  If  we  now  mentally  add  to  the  ac- 
companjdng  plates  from  Kumita's  work 
(Figs.  3  and  4)  an  extended,  intercommunicat- 
ing network  in  the  mucosa  and  submucosa, 
the  possibility  of  the  extension  of  infection 
along  the  lymphatics  needs  no  further  dem- 
onstration to  the  silrgeon  familiar  with  the 
rdle  of  the  lymphauc  system  in  other  parts 
of  the  body  in  the  spread  of  infectious  proc- 
esses; it  is  to  be  regretted  that  our  knowledge 
of  the  physiology  of  the  lymph  apparatus,  its 
purpose,  the  direction  of  the  flow  of  the 
lymph,  and  so  forth,  is  not  equally  clear. 

The  anatomical  demonstration  of  the  exist- 
ence of  the  lymphatics  being  thus  offered, 
the  definite  demonstration  that  this  system 
is  indeed  most  concerned,  and  that  the  intra- 
ureteral  pathway  for  the  ascent  of  the  infec- 
tion should  be  given  up,  can  be  accomplished 
in  two  ways  —  by  the  study  of  the  patholog- 
ical anatomy  and  by  the  direct  experimental 
proof.  Sugimura  (7)  has  followed  the  former 
method  in  a  paper  published  since  the  ap- 
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pearance  of  Stewart's  work,  drawing  the 
following  conclusions  from  a  study  of  the 
material  from  21  autopsies: 

First:  The  ureters,  especially  the  lower 
third,  including  the  intramural  portion,  are 
almost  constantly  more  or  less  involved  in 
acute  cystitis,  with  apparently  unchanged 
ureteral  orifices,  by  way  of  the  l3anphatics  of 
the  ureter. 

Second:  At  the  same  time,  one  can  find  only 
traces  of  inflammation  on  the  mucosa  of  the 
ureters;  no  continuous  ascent  of  infection  on 
the  mucosa  from  the  ureteral  orifices  can  be 
demonstrated.  This  agrees  with  the  already 
known  fact  that  the  ureteral  mucosa  is  oft- 
times  very  Uttle  involved  in  simple  ascending 
infection  of  the  upper  urinary  tract. 

Third:  It  is  remarkable  that  in  acute  cysti- 
tis many  areas  of  infiltration  appear  in  the 
lower  segment  of  the  ureter  in  the  lymph 
tracts  of  the  muscularis  and  adventitia,  and 
also  of  the  submucosa.  They  are  in  the 
intramural  portion  of  the  ureter  in  relation 
with  the  lymphatics  of  the  neighboring 
muscular  coat  of  the  bladder,  and  further 
with  the  lymphatics  of  the  corresponding 
bladder  mucosa.  From  this  fact  it  may  be 
concluded  that  the  acute  cystitis  as  such  does 
not  remain  limited  to  the  bladder  wall,  but 
ascends  more  or  less  toward  the  kidney 
through  the  lymphatics  of  the  ureter. 

Fourth:  The  ascent  of  the  acute  inflam- 
mation of  the  bladder  through  the  lymphatics 
of  the  ureter  toward  the  kidneys,  which  has 
up  to  this  time  never  been  described,  seems 


to  differ  according  to  the  kind  and  virulence 
of  the  organism  producing  the  inflammation, 
the  duration  of  the  disease,  and  the  anatomical 
change  of  the  bladder  wall.  It  seems  prob- 
able to  me  that  the  ascent  goes  about  parallel 
to  the  anatomical  change  of  the  inflamed  blad- 
der wall. 

Fifth:  Also  in  the  chronic,  non-specific 
inflammation  of  the  bladder,  with  or  without 
retention  of  urine,  and  also  in  the  so-called 
simple  descending  infection  of  the  upper 
urinary  tract,  the  involvement  of  the  lym- 
phatics of  the  ureters  can  be  clearly  demon- 
strated. Although  the  mucosa  of  the  ureter 
seems  more  extensively  involved  in  the  acute 
descending  infection,  the  suspicion  neverthe- 
less lies  close  at  hand  that  the  lymph  tracts 
of  the  ureter  play  an  important  r61e  in  the 
extension  of  the  acute  inflammation  of  the 
bladder  and  kidneys. 

Sixth:  The  inflammation  can  further,  with 
intact  ureter,  spring  from  the  bladder  to  the 
kidney  pelvis  intra-ureterally,  as  has  been 
described  before. 

We  are  inclined  to  accept  Sugimura's 
findings,  with  the  exception  of  the  statement 
in  his  fourth  conclusion  that  no  one  has 
described  this  lymphatic  extension  of  the 
infection  before  him;  and  concerning  his  last 
conclusion  we  shall  present  evidence  which 
would  seem  to  throw  doubt  upon  the  likeli- 
hood of  infection  entering  the  kidney  through 
the  intact  mucosa  of  the  kidney  pelvis. 

Our  own  work  has  been  conducted  chiefly 
along  the  lines  of  the  experimental  method, 
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using  the  technique  of  pathological  study  in 
suitable  cases.  We  have,  from  the  nature  of 
our  problem,  had  constantly  in  mind  the  pos- 
sibility of  the  successful  anastomosis  of  the 
ureters  with  the  bowel,  and  have  in  this  way 
often  obtained  results  of  extreme  interest  to 
the  fundamental  question  of  the  rdle  of  the 
lymphatics.  Our  work  has  been  directed 
toward  the  condition  so  common  in  surgical 
practice,  of  the  involvement  of  the  trigonimi 
and  the  intramural  portion  of  the  ureter,  and 
therefore  all  of  our  experiments  have  been 
made  with  the  object  of  anastomosing  the 
ureter  itself  with  the  bowel. 

That  the  infection  can  be  demonstrated 
in  the  lymphatics  is  shown  by  the  following 
line  of  experimentation,  similar  to  that 
adopted  by  Bauereisen  and  Sugimura,  of 
which  the  following  experiment  may  serve  as 
an  example: 

Case  43,  December  30, 191 2.  Both  ureters  were 
isolated  for  a  short  distance  in  their  mid-portions, 
and  anastomosed  with  the  sigmoid  by  passing  each 
ureter  through  a  needle  puncture  of  the  mucosa, 
and  fastening  them  in  place  by  suturing  the  ad- 
ventitious tissue  of  the  ureter  to  the  muscularis  and 
serous  coat  of  the  bowel.  January  7,  19 13,  the 
dog  died.  The  ureters  within  the  lumen  of  the 
intestine  were  gangrenous  in  appearance,  quite 
large,  and  seemed  to  be  covered  with  a  membrane. 
Above  this  the  ureters  appeared  normal,  though 
they  were  constricted  at  the  point  where  they  entered 
the  bowel.  The  pelvis  of  both  kidneys  was  covered 
with  a  thin  bloody  membrane. 

Microscopic  examination  of  the  left  ureter  and 
kidney:  S,  32070,  20.  Left  ureter,  portion  lying 
within  the  lumen  of  the  bowel.  The  mucosa  and 
submucosa  are  normal;  the  muscular  coat  shows 
some  engorgement  of  blood  sinuses;  the  adventitious 
tissue  is  necrotic  and  infiltrated  with  many  pus  cells 
in  its  peripheral  portion.  This  process  subsides 
as  the  muscularis  is  approached. 

No.  6.  Left  ureter  near  where  it  enters  the  gut. 
The  mucosa  is  normal.  In  several  areas  beneath 
the  mucosa  there  is  an  increase  in  submucous  celltdar 
elements.  The  submucosa  shows  some  engorgement 
of  its  blood  sinuses.  The  muscularis  is  normal. 
Bevond  it  are  several  small  focal  collections  of  pus 
cells.  In  the  periureteral  tissue  are  collections  of 
pus  cells,  with  accompanying  congestion  of  the 
blood-vessels. 

No.  7.  Left  ureter  midway  between  kidney  and 
intestine.  The  lumen  contains  some  pus;  the 
mucosa  is  normal  and  submucosa  is  in  one  area 
infiltrated  with  pus  cells,  small  round  and  spindle 
cells.  The  muscularis  beneath  this  shows  less 
infiltration  but  vascular  engorgement  in  addition. 


Most  of  the  vessels  of  the  adventitia  show  thrombo- 
sis. Periureteral  tissue  is  that  described  in  No.  6. 
No.  15.  Ureter  at  pelvis,  kidney  sinus,  and 
adjacent  kidney.  The  lower  portion  of  the  ureter 
is  normal;  the  periureteral  tissues  show  necrotic 
areas  infiltrated  with  pus  cells.  Aside  from  this  the 
tissue  is  fairly  generally  infiltrated  with  pus  cells. 
As  the  kidney  capsule  is  approached  from  this  region, 
vasctdar  thrombosis  is  evident  and  the  infiltration 
with  pus  cells  is  less  marked.  This  infiltration, 
however,  extends  into  the  cortical  tissue  of  the  kid- 
ney. The  periiureteral  infiltration  becomes  much 
less  marked  as  the  lureter  is  ascended,  but  a  bit 
higher  there  is  marked  necrosis  of  the  ureter  and 
infiltration  with  pus  cells  with  involvement  of  the 
mucosa  at  this  point  and  pus  in  the  lumen  of  the 
ureter.  This  process  extends  into  the  alveolar 
tissue  of  the  kidney  sinus. 

Such  an  experiment  leaves  no  doubt  that 
the  micro-organisms  are  in  the  lymph-spaces, 
but  the  presence  of  pus  in  the  lumen  of  the 
ureter  makes  it  appear  possible  that  the  in- 
fection has  broken  into  the  lymph-spaces  from 
the  lumen  of  the  ureter.  Suppose  then  that 
we  break  the  continuity  of  the  Ijonphatic 
system  but  leave  the  channel  of  the  ureter 
free  and  even,  for  an  extent,  held  open  as  in 
the  following  experiment. 

Case  10,  October  19,  191 1.  The  mid-portion  of 
the  right  ureter  was  isolated  and  3>^  cm.  excised 
(Fig.  6) .  A  piece  of  rubber  tubing  of  approximately 
the  same  size  as  the  ureter  substituted,  by  telescop- 
ing it  into  the  two  ends  of  the  ureter  and  fastening 
the  ureter  to  the  tube.  The  urethra  was  exposed, 
ligated  in  two  places,  and  severed.  A  bouillon 
culture  of  virulent  colon  bacilli  was  then  injected 
into  the  bladder.  Death  occurred  in  48  hours. 
Autopsy  shows  some  pelvic  peritonitis  and  the 
peritoneal  surface  of  the  bladder  was  markedly  in- 
flamed. The  left  kidney  was  much  larger  than  its 
fellow;  its  cortex  showed  hemorrhagic  areas,  and 
the  ureter  was  markedly  inflamed.  There  were 
signs  of  inflammation  of  the  right  ureter  from  the 
bladder  to  the  region  of  the  rubber  tubing.  The 
right  kidney  appeared  normal. 

It  will  be  noted  that  a  motile  organism  was 
used  and  urinary  retention  produced,  yet 
the  infection  on  the  operated  side  apparently 
extended  only  so  far  as  the  lymphatic  system 
was  intact.  It  is  evident  that  the  duration 
of  the  condition  would  have  a  bearing  upon 
this  experiment.  Had  the  animal  lived 
longer,  the  infection  might  have  traveled 
along  the  outside  of  the  rubber  tubing  and 
have  entered  the  lymphatics  above  the  tub- 
ing.   Nevertheless,  this  fortunate  experiment 
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showed  that  the  infection  of  the  bladder  with 
motile  organisms  and  in  the  presence  of 
urinary  retention  does  not  travel  upward 
through  the  liunen  of  the  ureter.  Suppose 
now  this  experiment  be  reversed  —  the  ureter 
is  placed  in  contact  with  infectious  agents 
which  cannot  enter  the  lumen  of  the  ureter, 
and  we  find  the  usual  picture  of  an  ascending 
infection,  results  departing  in  no  way  from 
the  picture  seen  after  transplanting  the  open 
end  of  the  ureter  into  the  bowel. 

The  following  may  serve  as  an  example  of 
this  line  of  experimentation,  and  the  result 
was  the  same  in  three  other  experiments.  In 
one  experiment  the  kidneys  showed  no  infec- 
tion. 

Case  4,  December  7,  1910.  Both  ureters  were 
freed  from  the  surrounding  tissue  for  the  greater 
paxt  of  their  course  and  dropped  into  the  lumen  of 
the  sigmoid  through  separate  incisions,  4  to  6  cm. 
in  length  (Fig.  7).  The  bowel  was  closed  carefully 
over  the  ureter,  and  care  was  taken  that  the  ureter 
should  not  be  unnecessarily  constricted  at  the  points 
of  entrance  into  and  exit  from  the  bowel.  The 
normal  course  of  the  ureter  to  the  bladder  was  not 
otherwise  disturbed,  and  the  urine  followed  its 
normal  path  into  the  bladder.  Death  occurred 
December  27th.  Autopsy  showed  the  incisions 
into  the  bowel  to  be  nicely  healed,  and  the  intra- 
intestinal  portion  of  the  ureter  intact,  although 
much  enlarged;  both  kidneys  showed  hydronephro- 
sis and  pyonephrosis,  the  usual  picture  of  ascending 
infection.  Three  other  cases  showed  entirely 
similar  results;  one  case  showed  no  sign  of  infection 
of  the  kidney. 

In  this  case  it  is  evident  that  the  infection 
must  have  reached  the  kidney  through  some 
other  channel  than  the  lumen  of  the  ureter, 
unless,  of  course,  it  might  be  supposed  that 
the  infection  had  traveled  through  the  ureter 
into  its  lumen  in  the  intra-intestinal  portion 
of  the  ureter;  but  the  normal  appearance  of 
the  mucosa  of  this  intra-intestinal  portion  of 
the  ureter  excludes  this  assumption. 

That  the  infection  does  not  proceed  by  way 
of  the  lumen  of  the  ureter  is  also  proven  by  the 
following  experiment,  which  also  proves  our 
contention  that  the  actual  source  of  the  infec- 
tion lies  in  the  infected  wound  of  the  bowel 
wall.  The  bacteria,  which  are  not  especially 
virulent  in  the  intestinal  content,  become 
virulent  when  growing  on  the  cut  edge  of  the 
bowel,  and  thence  pass  into  the  Ijonphatics. 

Before  recording  the  following  experiment, 


the  conclusion  reached  by  Stewart  in  his 
earlier  paper  should  be  recalled,  that  "the 
level  at  which  the  anastomosis  is  made  has  no 
influence  on  the  resultant  infection.  In  this 
series  of  experiments  anastomosis  was  made  at 
several  levels,  from  the  duodenum  to  the 
sigmoid,  without  change  in  the  results." 

Case  40,  December  10,  191 2.  The  right  ureter 
•was  isolated  and  severed  close  to  the  bladder  and 
the  free  upper  end  passed  through  the  lumen  of  the 
greater  pancreatic  duct  into  the  bowel  (Fig.  8). 
The  left  kidney  was  removed.  Autopsy,  December 
23d,  showed  good  healing  at  the  site  of  entrance  of 
the  ureter  into  the  duodenum.  There  were  no 
signs  of  hydronephrosis  or  hydro-ureter,  nor  were 
there  any  signs  of  infection  of  the  kidney. 

Microscopic  sections  of  the  right  kidney  showed 
much  engorgement  of  its  blood-channels,  but  no 
evidence  of  infection. 

Seven  cases  similar  to  this  were  done;  in 
some,  nephrectomy  of  the  left  kidney  was 
done  at  a  later  date;  in  one,  the  pancreatic 
duct  was  transplanted  into  the  appendix,  and 
the  ureter  was  passed  through  it  at  a  later 
date.  In  none  of  these  seven  cases  was  there 
evidence  of  infection  of  the  kidney.  In  some 
there  was  distinct  evidence  of  obstruction, 
and  in  all  of  them  death  resulted.  This 
operation  is  made  possible  in  the  dog  by  the 
fact  that  the  dog  possesses  at  least  two 
pancreatic  ducts,  both  of  which  are  separate 
from  the  bile  duct. 

In  these  experiments,  we  see  that  even  in 
the  presence  of  obstruction  to  urinary  flow, 
with  the  lumen  of  the  ureter  opening  into  an 
infected  cavity,  no  ascending  infection  occurs 
if  the  lymphatic  channels  are  not  in  contact 
with  virulent  organisms.  It  might  be  ob- 
jected that,  since  the  content  of  the  duodenum 
is  not  particularly  virulent,  no  infection  re- 
sulted, and  therefore  the  lumen  of  the  ureter 
cannot  be  excluded  as  a  pathway. 

Any  final  belief  that  the  infection  really 
proceeds  upward  by  any  other  path  than  the 
l)rmphatics  must  be  forsaken  in  view  of  the 
foUowing  experiment: 

Case  46,  January  14, 1913.  The  right  kidney  was 
exposed,  and  its  ureter  ligated  in  two  places  near 
the  pelvis  of  the  kidney  and  cut  between;  the  lower 
pole  of  the  kidney  was  then  uicised  until  the  pelvis 
of  the  kidney  was  reached  (Fig.  9).  Haemorrhage 
was  controlled  by  radial  sutures  passed  through  the 
opening  into  the  pelvis  to  the  circumference  of  the 


468 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


cut  edge  of  the  kidney.  The  duodenum  was  then 
opened  and  anastomosed  with  the  kidney  at  the 
site  of  the  opening  into  the  kidney  pelvis,  by  invert- 
ing the  cut  edges  of  the  duodenum  and  fastening  its 
serosa  to  the  capsule  of  the  kidney  with  fine  Lembert 
sutures. 

February  nth,  the  animal  was  in  good  condition, 
and  was  killed  with  gas.  At  autopsy,  the  left  kid- 
ney and  peritoneal  cavity  appeared  normal;  the 
right  kidney  was  covered  with  omentum  and  showed 
duodenum  attached.  The  right  kidney  and  intes- 
tine were  opened;  the  kidney  appeared  as  normal 
as  its  fellow,  except  that  the  pelvis  mucosa  was 
covered  with  dirty  mucus.  Microscopic  examina- 
tion of  the  right  kidney  showed  some  small  abscesses 
between  the  lower  pole  and  the  gut,  with  some  necro- 
sis and  reactionary  infiltration  in  the  lower  pole. 
In  isolated  areas  confined  to  the  lower  pole  of  the 
kidney  were  areas  of  cellular  infiltration;  the  mucosa 
of  the  pelvis  was  generally  free  from  infection, 
though  in  areas  there  was  submucous  infiltration 
with  small  round  and  epithelial  cells.  The  upper 
pole  of  the  kidney  is  not  involved. 

Eleven  operations  similar  to  this  were 
done,  various  segments  of  the  intestine  from 
the  duodenum  to  the  sigmoid  being  chosen  as 
the  site  of  the  anastomosis.  In  two  instances 
both  kidneys  were  treated  the  same  way.  In 
but  one  of  all  these  operations  was  the  re- 
sulting kidney  infection  general.  In  those 
in  which  the  opposite  kidney  had  been  re- 
moved, the  kidney  which  had  been  anasto- 
mosed with  the  intestine  showed  at  autopsy 
compensatory  hypertrophy.  The  mucosa  of 
this  kidney  appeared  perfectly  normal,  even 
in  one  instance  where  there  was  a  slight 
hydronephrosis.  If,  however,  the  opening 
into  the  bowel  closes  later,  as  has  happened 
in  several  instances  in  which  the  opposite 
kidney  had  been  left  intact,  and  which  are  not 
included  in  these  eleven  cases,  a  general  kid- 
ney involvement  may  occur.  That  this 
should  occur  seems  self-evident,  since  an 
infection  enclosed  in  any  body  cavity  will 
naturally  spread.  This  condition  is  entirely 
comparable  to  Bauereisen's  results,  where 
general  renal  tuberculosis  followed  marked 
stenosis  or  complete  obstruction  of  the  ureter. 

In  regard  to  the  ascending  haematogenous 
infection,  Stewart  concluded  that,  though 
infection  of  the  kidney  would  seem  to  be 
possible  through  the  ureteral  blood-vessels, 
it  must  be  decidedly  rare,  since  the  veins  of 
the  ureter  tend  to  empty  into  the  neighboring 
veins  rather  than  to  drain  toward  the  kidney. 


Should  the  veins  of  the  ureter  happen  to  carry 
infection  toward  the  kidney,  the  venous  flow 
coming  from  the  kidney  would  tend  to  with- 
hold the  kidney  infection  from  the  ureteral 
veins  that  empty  into  the  kidney  veins. 
However,  progressive  venous  thrombosis 
would  permit  infection  to  reach  the  kidney. 

Our  further  consideration  of  the  subject  of 
haematogenous  kidney  infection  during  our 
work  since  the  publication  of  Stewart's  paper 
leads  us  to  a  still  more  decided  conviction 
that  the  theory  of  the  haematogenous  infection 
of  the  kidney  through  the  veins  of  the  ureter 
does  not  explain  the  acute  infections  following 
the  transplantation  of  the  ureter  into  the 
intestine.  While  the  facts  so  familiar  to  the 
experimental  bacteriologist,  of  the  results 
following  inoculations  into  the  blood-stream 
of  organisms  of  low  virulence,  prove  that 
strictly  localized  infections  can  follow  such 
inoculations,  and,  therefore,  prove  the  pos- 
sibility of  haematogenous  kidney  infection 
from  foci  outside  the  genito-urinary  tract,  we 
still  hold  that  the  spread  of  the  infection, 
once  entered  the  genito-urinary  tract,  is 
entirely  lymphatic.  Our  suspicion  is,  further- 
more, very  strong  that  the  post-operative 
infections  of  the  kidney,  such  as  those 
described  in  the  recent  paper  by  Furniss  (8), 
are  likewise  transmitted  by  the  lymph  system 
to  the  kidney. 

It  might  seem  to  make  Uttle  difference  in  a 
practical  way  whether  the  infection  had 
proceeded  to  the  kidney  by  way  of  the  blood- 
stream or  by  way  of  the  lymph-stream;  the 
misfortune  has  occurred,  and  the  kidney 
must  be  treated.  Indeed,  if  we  hold  to  the 
haematogenous  theory,  such  treatment  is  all 
we  can  do.  But  if  we  are  to  conclude  that  the 
infection  is  lymphogenic,  then  we  must  find 
the  primary  focus  and  treat  that  as  well  as 
the  kidney  lesion. 

From  the  anatomical,  pathological,  and 
experimental  evidence  offered  in  the  fore- 
going pages,  it  would  seem  justifiable  to  con- 
clude: 

I.  That  an  extensive  network  of  lymph- 
vessels  and  channels  exists  in  the  mucosa  and 
submucosa,  in  the  external  coats  of  the 
bladder  and  the  ureters,  and  in  the  entire 
structure  of  the  kidney.     This  network  in  the 
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ureter  anastomoses  freely  with  the  lymphatics 
of  the  bladder  at  the  one  end,  and  with  the 
lymph  apparatus  of  the  kidney  at  the  other 
end. 

2.  That  an  ascending  infection  travels 
through  this  l>Tnphatic  system,  not  through 
the  blood-vessels  of  the  ureter  nor  through 
the  lumen  of  the  ureter,  (a)  The  blood- 
vessels can  be  excluded,  because  the  veins  of 
the  bladder  and  the  veins  of  the  ureter,  for 
the  greater  part,  open  into  the  general  venous 
system,  not  into  the  venous  system  of  the 
kidney,  (ft)  The  lumen  of  the  ureter  can  be 
excluded,  because  if  the  lumen  be  open  to 
infection,  the  infectious  process  is  traceable 
in  the  lymphatic  system,  not  along  the  mucosa 
of  the  ureter.  If  the  lumen  be  closed  to  in- 
fection, the  process  extends  to  the  kidney  in 
the  usual  way;  if  the  lumen  be  open  to  in- 
fection, but  the  lymphatics  not  4n  contact 
with  virulent  infection,  as  when  the  ureter  is 
passed  through  the  pancreatic  duct,  there  is 
no  ascending  infection;  if  the  lumen  be  open, 
but  the  continuity  of  the  lymphatics  be 
interrupted,  infection  does  not  ascend;  and 
finally,  if  the  kidney  pelvis  be  directly  con- 
nected with  the  gut,  the  general  infection, 
characteristic  of  an  ascending  infection  of  the 
kidney,  does  not  occur. 

From  the  point  of  view  of  the  practical 
surgeon,  it  would  seem  that  these  results 
would  be  of  service  in  the  consideration  of 
the  possibilities  of  any  infectious  process 
involving  the  lower  genito-urinary  tract  or 


the  pelvic  organs  in  general;  certainly  the 
cystoscopist  must  transfer  his  attention  from 
the  general  question  of  cystitis  to  the  par- 
ticular one  of  the  local  lesions  caused  by  the 
cystitis,  their  extent  and  location.  The 
possibility  of  the  effective  local  treatment  of 
ulcerated  processes  of  the  bladder  is  also  sug- 
gestive. 

The  results  of  this  work  upon  the  general 
question  of  the  anastomosis  of  the  ureters 
with  the  bowel  would  not  seem  to  hold  out 
much  promise.  In  our  hands,  at  least, 
every  attempt  thus  far  has  been  blocked  by 
the  ease  and  rapidity  with  which  the  infec- 
tion enters  the  lymphatic  system  of  the 
ureter. 
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AS  "Necessity  is  the  mother  of  inven- 
tion," so  also  is  it  the  chief  stimulus 
to  association.  It  is  the  somewhat 
tardy  general  recognition  of  the 
interdependence  of  dental  and  general  pathol- 
ogy that  bids  fair  to  be  the  link  that  will 
restore  dentistry  to  its  proper  relation  to 
general  medicine,  from  which  it  was  formerly 
divorced  in  the  founding  of  the  first  independ- 
ent  dental  college  in  Baltimore  in  1839  (33). 
While  this  separation  has  undoubtedly  been 
a  great  stimulus  to  the  development  of 
mechanical  dentistry,  it  has  none  the  less 
been  responsible  for  the  fact  that  in  the  treat- 
ing of  the  teeth  great  technical  skill  is  often 
exercised  without  due  regard  to  the  extent 
and  exact  nature  of  the  lesion.  The  most 
perfect  filling  of  the  roots  of  a  de\dtalized 
tooth  will,  in  many  instances,  but  serve  to 
hide  pre-existing  damage  to  the  peridental 
tissues. 

It  is  now  recognized  that  the  clinical  mani- 
festations of  disease  that  we  classify  are  in 
most  cases  the  direct  or  indirect  results  of 
infections  that  gained  entrance  to  or  were 
harbored  in  some  particular  organ  or  part 
of  the  body.  Next  to  prophylaxis,  the  most 
perfect  form  of  medical  practice  is  that  which 
seeks  to  eliminate  disease  before  it  has  done 
more  than  purely  local  damage.  In  pur- 
suance of  this,  the  appendix,  the  urethra, 
the  kidneys,  the  skin,  and  the  tonsils  have 
been  recognized  as  important  primary  or 
intermediary  foci  of  infection. 

But  while  it  has  long  been  known  that  the 
mouth  is  the  most  prolific  of  all,  still  it  is 
only  somewhat  lately  that  oral  sepsis  began 
to  receive  the  attention  that  it  deserves 
(81,  82).  Exclusive  of  the  tonsils,  it  is  the 
teeth  and  their  inunediate  root  coverings 
that  here  furnish  the  great  atria  of  infection 
that  menace  every  tissue  and  structure  in  the 
body.  In  this  connection  there  are  three 
distinct  routes  by  which  infection  may  enter: 
through  the  open  pulp  canal,  through  a 
diseased  peridental  membrane,  and  through 
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injuries  to  surrounding  tissues  (the  cheeks  or 
tongue)  by  the  sharp  edges  of  carious  crowns 
and  roots  (17,  72).  Except  in  older  people, 
where  chronic  mechanical  irritation  by  a 
jagged  stump  may  be  followed  by  cancer, 
the  latter  injuries  are  comparatively  negli- 
gible. 

In  infection  and  gradual  destruction  of  the 
peridental  membrane,  and  with  it  a  partial 
necrosis  of  the  alveolar  bone,  we  have  the 
much  exploited  "pyorrhoea  alveolaris."  A 
destruction  of  the  peridental  membrane  of  all 
of  the  teeth  to  a  depth  of  one-eighth  inch 
from  the  gingival  border  will  leave  an  exposed, 
chronically  suppurating  surface  of  from  two 
and  one-half  to  three  square  inches  (39), 
from  which  not  only  are  toxins  absorbed  by 
the  granulations  but  most  of  the  exuding 
pus  is  swallowed.  Judged  from  its  dire 
results,  the  most  important  of  all  is  the  in- 
fection of  periapical  tissues  resulting  from 
dental  caries.  Pyorrhoea  alveolaris  in  an 
advanced  form  is  not  a  common  affection, 
and  is  limited  almost  exclusively  to  adult 
life,  while  dental  caries  is  the  most  common 
affiction  of  civilized  races,  hardly  five  per 
cent  being  exempt.  Being  common  in  the 
youngest  children,  it  exposes  their  tissues  to 
direct  and  continuous  infection,  while  their 
acquired  immunities  are  nil  or  are  very  feeble. 

After  a  caries  has  penetrated  into  the  pulp 
chamber,  there  is  an  open  avenue  to  the 
vascular  tissues  about  the  apex  of  the  tooth, 
and  thence  through  the  blood  and  l5rmph 
streams,  and  possibly  the  nerves,  to  all  of  the 
body  tissues.  Pathogenic  organisms  lodged 
and  incubating  within  the  pulp  chamber  and 
root  canals  may  thus  be  disseminated.  If 
through  this  source  there  occurs  a  low  grade 
septic  infection  of  the  periapical  tissues,  this 
may  be  followed  by  a  gradual  absorption  of 
bone  in  the  immediate  neighborhood,  giving 
rise  to  a  chronic  bone  abscess.  This  may 
persist  for  years,  causing  few  or  no  evident 
local  symptoms,  and  for  this  reason  be  the 
greater  menace. 
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Chronic  blind  alveolar  abscesses  follow  a 
very  large  percentage  of  dental  work  that  is 
apparently  mechanically  perfect.  Gilmer 
(79)  places  25  per  cent  as  a  safe  estimate  of 
the  number  of  jaws  that  contain  suppurating 
cavities.  To  my  mind,  this  prevalence  of 
the  disease  might  throw  a  doubt  upon  its 
seriousness;  but  I  believe  that  at  present  we 
are  not  in  a  position  to  accept  such  a  con- 
clusion, and  I  have  heard  Gilmer  make  the 
statement  that  he  was  of  the  opinion  that 
possibly  every  dentist  of  large  practice  was 
a  direct  or  indirect  cause  of  the  death  of  one 
or  more  persons  yearly,  through  permitting 
chronic  alveolar  abscess  to  go  on  indefinitely 
without  being  cured,  since  we  are  in  possession 
of  the  facts  regarding  the  various  serious 
inabilities  which  we  can  definitely  trace  to 
chronic  alveolar  abscess.  Failure  to  clean 
out  certain  tortuous  root  canals  may  be 
dependent  not  upon  the  lack  of  proper  opera- 
tive skill,  but  because  the  impossible  is  at- 
tempted (26).  The  peridental  membrane 
is  somewhat  elastic,  and  during  mastication 
a  pressure  of  from  10  to  250  pounds  may  be 
brought  to  bear  on  a  single  tooth  (39);  as  a 
result,  a  root  that  extends  into  an  abscess 
acts  as  a  plunger  that  tends  to  force  the  pus 
into  the  lymph-spaces  or  into  any  damaged 
vessel  in  the  abscess  wall.  The  gradual 
absorption  of  bone  around  a  peridental 
abscess  may  continue  until  the  abscess  at- 
tains relatively  immense  proportions,  with 
corresponding  destruction  of  the  jaw-bone; 
and  in  the  upper  jaw  the  maxillary  antrum 
may  be  directly  invaded,  giving  rise  to  a 
submucous  or  intramucous  antral  empyema 
(18, 30, 33).  The  percentage  of  antral  empy- 
emas that  are  credited  to  dental  infections 
is  variously  estimated  up  as  high  as  fifty. 

Based  upon  observation  made  during  eight- 
een years  as  demonstrator  of  anatomy  in  the 
dissecting  room,  it  is  my  belief  that  infection 
of  the  antral  mucosa  of  dental  origin  is  rather 
rare,  but  that  infection  and  suppuration  in 
the  submucosa  are  exceedingly  common. 
The  condition  here  referred  to  may  be  com- 
pared to  a  "gum-boil''  within  the  mouth. 
The  alveolar  mucous  membrane  is  red  and 
swollen  when  there  is  a  submucous  abscess, 
but  this  cannot  be  designated  as  a  true  antral 


empyema.  I  have  seen  a  great  many  of  these 
submucous  antral  abscesses  in  the  dissecting 
room,  some  of  them  so  large  that  half  of  the 
antral  cavity  was  obliterated,  but  I  have 
rarely  observed  a  true  antral  empyema.  It 
is  easily  understood  how,  in  such  a  case,  the 
dentist  cleaning  a  root  canal  might  puncture 
the  mucosa  and  open  into  the  antrum. 

As  the  result  of  local  irritation  the  epithe- 
lium of  dental  rests  may  be  stimulated  into 
activity,  giving  rise  to  the  true  dental  cyst, 
equally  destructive  to  the  bone,  and  which 
may  also  invade  the  antrum.  As  many  of 
the  so-called  odontomata  are  believed  to 
be  of  inflanunatory  origin,  these  too  must  be 
included  with  the  other  results  of  peridental 
infection,  but  it  is  possible  that  this  infection 
might  be  metastatic.  An  infected  cyst  or  the 
abscess  cavity  about  a  root  or  a  sequestrum 
may  cause  a  chronic  fistula  opening  either  with- 
in die  mouth,  maxillary  antrum,  nasal  fossa, 
or  externally.  Premature  loss  of  the  teeth 
may  cause  deformity  of  the  jaw-bones  and 
of  the  bones  of  the  face  and  skull  (31,  32). 
The  purely  local  effects  of  peridental  infec- 
tion are  not  always  of  this  chronic  character. 
They  may  be  extremely  acute  and  very  ex- 
tensive, going  to  an  acute  alveolar  abscess, 
necrosis,  cellulitis,  or  diffuse  suppuration. 
In  this  connection  it  is  well  to  bear  in  mind 
that  in  the  presence  of  certain  chronic 
toxaemias,  such  as  mercury,  bismuth,  phos- 
phorus, and  syphilis,  peridental  infections 
are  prone  to  light  up  vddespread  local  de- 
structions (35,  37,  39).  Local  cellulitis  is 
usually  first  manifested  in  the  oral  soft  tissue, 
but  may  spread  directly  to  the  neck  or  to 
any  of  the  facial  or  cranial  tissues,  or  may  be 
first  manifest  in  the  neck  as  a  periadenitis. 
Two  forms  of  cellulitis  of  the  neck  are  worthy 
of  special  mention:  one,  the  chronic  Holz- 
phlegmon,  three  cases  of  which  we  have 
observed  to  be  of  dental  origin;  and  the  so- 
called  Ludwig's  angina,  which  latter,  when 
not  promptly  and  properly  treated  in  the 
past,  has  been  credited  with  a  death  rate  of 
40  per  cent.  Of  nine  cases  of  Ludwig's 
angina  which  we  have  seen,  four  were  un- 
questionably due  to  dental  sepsis,  while  but 
two  were  clearly  due  to  some  other  cause 
(61,  6,  3,  22,  23,  27,  48). 
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Cervical  adenitis  of  dental  origin  is  com- 
monly either  septic  or  tubercular,  the  latter 
being  the  more  important.  Moorehead  (15, 
80)  cities  Odenthal,  who,  in  examining  978 
children  between  four  and  thirteen  years, 
found  that  429  had  progressive  caries  of  the 
teeth.  In  237  of  the  children  the  caries 
was  advanced  and  in  these  glandular  en- 
largement was  more  pronounced.  In  79 
there  were  other  lesions  that  might  account 
for  the  lymphangitis.  In  359  cases  no  other 
cause  could  be  ascribed.  In  131  of  these  the 
caries  was  one-sided  only,  and  in  all  of  the 
cases  the  glandular  enlargement  was  on  the 
same  side.  He  also  found  that  99  per  cent 
of  children  with  abscessed  teeth  had  en- 
larged cervical  lymph-nodes,  while  they 
were  found  in  only  49  per  cent  of  children  with 
sound  teeth. 

Hugo  Stark  (40)  found,  in  113  children 
with  chronically  enlarged  cervical  lymph- 
nodes,  that  80  per  cent  had  carious  teeth,  and 
in  41  per  cent  of  this  80  per  cent  no  other 
cause,  not  even  heredity,  could  account  for 
the  lymphangitis.  The  tubercle  bacillus  is 
frequently  present  in  the  mouths  of  non- 
tubercular  subjects  (78). 

Tubercular  adenitis  has  been  produced 
experimentally  by  infecting  the  dental  pulp. 
In  a  few  cases  of  tubercular  adenitis  the  tuber- 
cle bacillus  was  found  in  a  carious  tooth  cor- 
responding to  the  infected  node  (9,  17,  10, 
II,  12,  13,  14,  IS,  34,  47,  68,  69,  70).  Be- 
fore leaving  this  region  it  should  be  noted 
that  carious  teeth  are  probably  a  frequent 
port  of  entry  of  the  mycoses   (63,  19,  24). 

We  have  seen  three  cases  of  sarcoma  or 
malignant  endothelioma  and  one  of  Hodg- 
kin's  disease  beginning  in  the  cervical  l)an- 
phatics  apparently  engrafted  upon  an  acute 
septic  adenitis  of  dental  origin.  All  four 
cases  died  of  generalization  of  the  disease. 

The  tonsils  have  been  proven  to  be  one 
of  the  great  primary  foci  of  infection;  they 
in  turn  must  be  affected  by  septic  material 
from  the  teeth,  as  is  the  mucosa  of  the 
mouth,  pharynx,  and  larynx  (6,  17,  64,  20, 
29,  18,  21,  48,  79).  G.  S.  Wright  (46)  has 
observed  that  during  the  eruption  of  the 
molar  teeth  at  two,  six,  twelve  and  seventeen 
years,  there  is  a  s>Tnpathetic  enlargement  of 


the  tonsils  that  subsides  with  each  denti- 
tion. 

Engman  was  about  the  first  in  this  country 
to  point  out  the  relation  between  dental  af- 
fections and  certain  mucous  and  skin  lesions — 
some  by  direct  infection,  others  through 
reflex  nerve  irritation  (76,  77,  41,  56,  57,  58, 

59.  60)  • 
Sympathetic    spasm    of    the    muscles    of 

mastication  is  a  common  accompaniment 
of  dental  irritation.  To  a  less  degree  this 
affects  the  pharyngeal  muscles.  We  have 
observed  two  cases  of  torticollis  with  early 
scoliosis  that  were  relieved  by  opening  an 
alveolar  abscess  in  each  (61). 

Whether  epidemic  parotitis  is  ever  in  any 
way  dependent  upon  caries  is  not  known,  but 
it  is  now  recognized  that  the  so-called  met- 
astatic or  secondary  parotitis  is  directly 
dependent  on  oral  sepsis  traveling  up  the 
excretory  duct,  and  we  have  been  able  to  ex- 
press pus  from  Stenson's  ducts  before  any 
suppuration  was  evident  in  the  glands  (6, 
65,  72).  As  previously  stated  ,premature 
loss  of  the  teeth  may  change  the  shape  of 
the  jaws  and  also,  secondarily,  the  nasal 
chambers.  Langworthy  (20)  has  cited  ir- 
regular eruption  of  the  teeth  as  a  cause  of 
nasal  spurs  and  deviation  of  the  septum. 
Certain  it  is  that  savage  races  who  are  rela- 
tively immune  from  dental  caries  are  almost 
equally  free  from  septal  deviations.  Nasal 
obstruction  may  itself  be  a  cause  for  oral 
sepsis  and  dental  caries.  The  temporo- 
mandibular joint  may,  as  any  other  neigh- 
boring structure,  be  involved  in  an  extensive 
inflammation  arising  about  a  tooth,  but  this 
is  probably  of  rare  occurrence.  Out  of  197 
cases  of  ankylosis  of  the  jaw  which  we  have 
been  able  to  gather  from  the  literature,  in 
only  five  was  infection  of  the  teeth  given  as  a 
cause.  In  12  cases  of  our  own,  two  were  due 
to  scar  bands  in  the  cheek  due  to  intra-oral 
slough,  but  a  dental  origin  of  the  sloughing 
could  only  be  inferred.  The  cause  given  was 
mercurial  salivation,  but  mercurial  salivation, 
like  stomacticia  and  the  oral  manifestations 
of  scurvy,  are  practically  unknown  in  the 
absence  of  teeth.  Like  any  other  joint,  the 
temporomandibular  may  be  indirectly  affect- 
ed  by  chronic  suppuration  in   any  part   of 
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the  body  (48).  In  the  instances  already 
enumerated,  the  disturbances  in  neighboring 
organs  were  the  direct  result  of  infection 
spreading  from  the  teeth  or  of  tissue  changes 
due  to  the  subsequent  loss  of  the  teeth. 
When,  however,  we  turn  to  review  the  eye, 
ear,  and  nervous  system  in  their  relation  to 
diseased  teeth,  we  find  that  at  present  many  of 
the  phenomena  can  be  explained  only  as 
reflex  irritation  (5).  In  regard  to  reflex 
irritation,  we  must  include  certain  causative 
factors  which  are  not  infections  but  in  many 
instances  are  the  result  of  infection.  These 
are  chiefly  irregular  eruption  of  the  teeth, 
mal-occlusion,  impacted  teeth,  and  rough  or 
poorly  fitting  bridges  and  fillings. 

In  273  cases  of  baldness,  Jacquet  noted 
that  185  occurred  during  the  tooth-erupting 
period,  but  very  few  occurred  between  15  and 
19  years.  He  cites  one  case  of  right  occipi to- 
nuclear  baldness  in  a  male  of  36  years  which 
was  completely  relieved  after  dental  treat- 
ment. The  view  that  baldness  may  be  depend- 
ent upon  dental  disorders  is  strongly  sup- 
ported by  the  French  (7,  41,  56,  57,  58,  59,  60). 

In  reviewing  the  literature,  one  finds  hints 
here  and  there  of  orbital  infection  of  dental 
origin,  supposed  to  have  traveled  upward 
through  the  pterygoid  or  antral  plexus  of 
veins  (2,  4,  6,  18,  24,  29,  67);  these  may  be 
accompanied  by  a  case  report.  Ocular  dis- 
turbances supposed  to  be  referable  to  dental 
disease  through  reflex  irritation  seem  to  be 
more  common.  It  may  be  possible  that  the 
term  "eye  teeth"  arose  from  some  such  sup- 
position, but  it  is  the  opinion  of  most  writers 
on  the  subject  that  the  cuspids  bear  no 
particular  relation  to  the  eye;  that  it  is  the 
second  and  third  molars  which  are  more 
frequently  responsible  for  ocular  disturbances. 
Frick,  in  1826,  remarked  that  strabismus 
was  often  concomitant  with  difficult  dentition 
(73).  In  1870,  Delestra  published  several 
cases  of  visuad  disturbance  related  to  extrac- 
tion (73).  Herman  Schmidt  (76)  examined 
the  eyes  of  92  patients  with  dental  disease, 
and  in  73  of  these  accommodation  was  lower 
on  the  diseased  side,  while  in  19  it  was  not 
affected.  Cases  of  blepharospasm,  exoph- 
thalmia,  amaurosis,  retinal  haemorrhage,  per- 
sistent  eye   fatigue,   neuralgia   of   the   eye, 


reduced  vision,  and  other  ocular  disturb- 
ances (73,  25,  38,  75)  have  been  reported 
under  circumstances  which  leave  little  doubt 
of  their  association  with  dental  disorders, 
but  they  cannot  be  common.  In  this  con- 
nection, I  spoke  to  an  oculist  who  has  had 
large  opportunities  for  observation  and  who 
is  conceded  to  be  an  excellent  clinician.  He 
said  that  he  had  examined  probably  60,000 
cases  of  eye  or  orbital  troubles,  and  that  he 
did  not  remember  having  seen  a  single  one 
in  which  an  eye  disturbance  was  directly 
traceable  to  a  tooth  lesion.  It  may  be  that 
the  routine  of  the  alveolar  process  with  the 
X-ray  or  the  Gilmer  sharp  alveolar  probe, 
in  mouths  that  contain  root-fillings,  will  throw 
more  light  on  this  subject. 

Through  continuity  of  the  mucous  lining 
of  the  mouth,  pharynx,  eustachian  tube,  and 
middle  ear,  infection  may  travel  from  one  to 
another;  but  aside  from  the  well-known  fact 
that  pain  from  a  tooth  irritation  may  be 
felt  in  the  ear,  little  is  known  of  any  direct 
connection  between  peridental  infection  and 
ear  disease.  While  children  are  cutting  teeth, 
they  frequently  have  earache,  and  we  have 
seen  such  an  earache  relieved  by  instilling 
a  cocaine  solution  into  the  external  ear  in 
cases  where  there  was  no  suppuration  of  the 
tympanic  cavity.  In  these  cases  the  pain 
may  have  been  due  to  congestion  of  the 
tympanum  in  common  with  that  of  the  other 
mucous  membranes  (6,  20). 

That  headache  may  be  due  to  peridental 
infection  is  well  known  to  every  clinical 
observer;  we  have  seen  persistent  severe 
headache  lasting  for  months  which  was  re- 
lieved by  opening  a  blind  apical  abscess  in 
an  apparently  perfectly  clean  mouth  with 
no  local  dental  symptoms.  Extraction  of  an 
impacted  molar  has  had  a  similar  effect  (18, 
27). 

Each  primary  division  of  the  fifth  nerve 
sends  off  recurrent  meningeal  branches,  and, 
according  to  Head,  the  dental  nerves  have 
definite  reflex  areas  due  to  the  innervation 
of  these  areas  coming  from  two  sources. 
For  instance,  a  caries  of  an  upper  incisor 
may  cause  pain  or  some  other  reflex  manifes- 
tation over  the  frontonasal  area.  Caries 
of  an  upper  bicuspid  may  cause  a  reflex  dis- 
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turbance  over  the  temple  of  the  same  side. 
An  irritation  of  a  tooth  insufficient  to  pro- 
duce a  pain  may  cause  a  muscular  twitching. 
The  pain  of  an  irritated  molar  pulp  is  one 
often  generalized  over  that  division  of  the 
fifth  nerve,  as  located  in  the  diseased  tooth. 
Sluder  has  called  attention  to  the  fact  that 
an  irritation  of  the  sphenopalatine  ganglion 
from  an  infected  eth)maoid  cell  causes  pain 
over  the  first  and  second  divisions  and  over 
the  occiput,  which  radiates  down  the  neck 
and  arm  and  even  to  the  leg  of  that  side. 
We  have  seen  the  same  thing  occur  from  a 
blind  abscess  of  a  first  upper  molar  (4,  18, 
21,  20,  27). 

In  94  cases  of  tic  douloureux  which  we 
have  examined,  the  origin  of  the  pain  seems  to 
have  been  definitely  related  to  a  dental  or 
a  peridental  irritation  in  26,  and  in  35  out 
of  the  94  the  pain  began  in  the  third  division 
of  the  nerve.  Of  the  nervous,  mental,  and 
psychic  disturbances  that  have  been  found 
to  be  dependent  upon  dental  disorders, 
much  has  been  written  and  much  convincing 
evidence  has  been  put  forth  in  specific  in- 
stances; but  to  present  more  than  a  few  sug- 
gestive cases  would  take  us  far  into  the  neuro- 
logic field,  for,  as  Troemner  puts  it,  all  dis- 
turbances of  the  peripheral  and  central 
nervous  system  must  be  included  in  consider- 
ing the  neurology  of  the  teeth. 

Skiagraphic  study  of  the  teeth  in  350  neu- 
rologic patients  with  dental  disease  convinced 
Upson  (46)  that  in  many  of  them  the  dental 
disease  was  causal  rather  than  casual,  and  he 
observ^ed  that  in  58  cases  of  mental  derange- 
ment 30  had  impacted  teeth  (48)  and  that  in 
22  of  28  cases  of  mental  derangement  operated 
upon,  definite  improvement  took  place  within 
two  weeks  after  operation  (45).  We  have 
also  observed  similar  instances,  and  in  ex- 
amining cases  of  epilepsy  that  are  sent  to  us 
for  operation  we  pay  particular  attention  to 
the  condition  of  the  teeth.  Goldman  (62) 
describes  the  case  of  his  6-year-old  daughter 
who,  without  determinable  cause,  began 
sleep-walking.  An  enlarged  submaxillary 
node  directed  attention  to  the  second  lower 
molar,  which  had  been  fiUed  six  months 
previously.  Removal  of  the  filling  showed  a 
concealed  caries.    The  tooth  was  extracted 


and  the  child  slept  quietly.  Holmes  (16) 
dtes  the  case  of  a  boy  who  became  morally 
delinquent;  it  was  found  that  some  of  his 
first  teeth  were  unerupted  and  others  not 
yet  shed.  Treatment  of  the  teeth  produced 
marked  improvement  in  his  moral  condition. 
Upson  (43)  dtes  two  cases  of  irritability  and 
backwardness  at  school  and  of  defective 
mentality  cured  by  dental  operations.  In 
1846,  Esquirol  (46)  described  three  cases  of 
insanity  cured  by  dental  treatment.  Many 
such  instances  could  be  quoted,  and  Kron  has 
in  his  treatise  a  bibliography  of  248  references 
on  this  subject. 

In  this  paper,  in  pursuance  of  the  title, 
mention  of  complications  other  than  affec- 
tions of  neighboring  organs  has  been  assiduous- 
ly avoided;  but,  as  daimed  in  the  beginning, 
there  is  no  organ  or  tissue  in  the  whole  body 
that  may  not  be  at  the  mercy  of  infection 
that  gains  entrance  through  or  around  the 
teeth. 
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PRIMARY   CARCINOMA   OF   THE   LIVER   IN    CHILDHOOD 

With  Report  or  a  Case 

By  O.  L    castle,  M.  D.,  Kansas  City,  Missouri 


PRIMARY  carcinoma  of  the  liver  at  any 
age  is  a  rare  condition.  In  White's 
(43)  observations  in  11,500  autopsies, 
Ti  were  noted.  Virchow  noted  5 
cases  in  6000  autopsies.  Before  Virchow's 
differentiation  of  primary  and  secondary 
carcinoma,  practically  all  cancers  of  the  liver 
were  classed  as  primary.  But  observations 
since  then  have  shown  primary  cancer  to  be 
rare  indeed.  It  has  been  estimated  that  "  the 
proportion  of  undoubtedly  primary  to 
secondary  carcinoma  of  the  hver  is  as  1:25'' 
(White).' 

As  to  age  incidence,  Hanot  and  Gilbert  (44) 
say:  '^Primary  cancer  of  the  hver  presents 
its  maximum  frequency  from  40  to  48,  is  rare 
from  30  to  40,  and  is  exceptional  under  30.'' 
White  states  that  *' hepatic  cancer  is  all  but 
unknown  imder  20." 

A  number  of  splendid  reports  are  in  the 
literature  on  carcinoma  of  the  Uver.  Hanot 
and  Gilbert  report  24  cases,  none  of  which 
occurred  in  childhood.  However,  they  cite 
two  cases  previously  reported,  one  by  Des- 
champs  (14)  in  a  boy  aged  1 1  years,  and  one  by 
Wulff  (19)  in  a  child  aged  3.  Eggel  (46),  in  a 
very  complete  and  voluminous  report,  re- 
views 117  tabulated  cases  that  were  micro- 
scopically diagnosed.  Three  cases  occurred 
in  childhood:  14  years  (Pye-Smith  (21) ),  12 
years  (Birch-Hirschfeld  (20)  ),  and  2  months 
(Pepper  (n) ).  Of  45  additional  cases  not 
microscopically  diagnosed,  but  one  occurred 
in  childhood:  9  years  (Kottmann  (18)  ). 

Phillip  (47)  has  contributed  a  very  valuable 
review  on  carcinoma  of  the  liver  in  childhood. 
He  has  classified  his  collaboration  under 
three  heads:  First,  the  authentic  cases,  in 
which  series  he  has  collected  12  cases  ranging 
in  age  from  14  months  to  14  years.  Second, 
the  probable  cases,  in  which  are  10,  ranging 
in  age  from  one  day  to  14  years.  Third,  the 
doubtful  cases,  in  which  are  classed  7,  ranging 
in  age  from  3  months  to  12  years.  He  re- 
ports no  new  cases. 


Ackland  and  Dudgeon  (23)  report  7  cases 
of  primary  carcinoma  of  the  liver  in  childhood 
collected  from  the  literature,  as  well  as  their 
own  case,  which  occurred  in  a  boy  aged  15. 

Karsner  (32)  has  contributed  to  the  study 
of  primary  carcinoma  of  the  hver,  two  of  his 
cases  occurring  in  childhood  —  a  girl  aged  1 1 
years  and  a  boy  aged  8.  He  also  discusses  the 
pathological  classifications  of  the  liver  can- 
cers. 

Burt  (30)  has  reported  a  primary  adeno- 
carcinoma of  the  bile-duct  type  occurring  in 
a  12-year-old  boy. 

Peifer  (34)  in  addition  to  reporting  a  case 
of  primary  carcinoma  of  the  liver  in  a  9- 
month-old  child,  discusses  the  various  types 
of  cells  that  enter  into  the  formation  of  liver 
cancers. 

Fussell  and  Kelly  (41)  report  a  primary 
trabeculo-alveolar  carcinoma  of  the  liver 
with  cirrhosis  occurring  in  a  girl  aged  16. 
This  is  the  oldest  case  recorded  in  our  tabula- 
tion. 

The  Japanese  have  made  valuable  con- 
tributions on  their  observations  of  primary 
carcinoma  of  the  Uver  in  childhood.  Naga- 
sawa  and  Nakamura  (38)  have  reported  a 
case  in  a  17-month-old  child.  They  cite  a 
similar  case  reported  by  Miwi  and  Utsumi 
(39).  Miwi  and  Saito  (40)  have  reported  a 
primary  parenchymatous  adenocarcinoma  in 
a  girl  aged  5  years  and  5  months.  Idzumi 
(37)  has  reported  a  primary  Uver  carcinoma 
in  an  infant  of  7  months.  In  this  tumor  was 
also  found  osteoid  tissue.  Yamagiwa  (36) 
has  reported  a  primary  teratoid  adenocar- 
cinoma in  a  girl  one  year  old. 

Milne  (31)  has  added  a  case  of  simple 
Uver-ceUed  adenoma  in  a  child  of  6  months. 
His  iUustrations  add  greatly  to  the  study  of 
epitheUal  tumors  of  the  Uver. 

In  the  article  contributed  by  Musser  (45) 
in  the  "Cyclopaedia  of  Diseases  of  Children,'' 
10  cases  of  carcinoma  of  the  Uver  occurring 
in  childhood  are  tabulated. 
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Symptoms.  The  symptoms  of  this  con- 
dition are  as  variable  as  the  location,  extent, 
and  toxicity  of  any  malignant  disease.  The 
cases  reported  show  in  general  the  following: 

1.  Cachexia,  anaemia. 

2.  Gastric  or  right  hypochondriac  pain. 

3.  Tumor  in  abdomen. 

4.  Icterus  when  bile  exits  are  occluded. 

5.  Ascites  when  portal  or  lymphatic  ob- 
struction occurs. 

6.  Terminal  fever. 

Nearly  all  of  the  deaths  were  described  as 
being  caused  by  cachexia  and  asthenia. 

Duration.  This  is  reported  indefinitely, 
from  14  days  to  one  and  one-half  years. 

Gross  tumor  cUissification.  Primary  car- 
cinoma of  the  liver  is  classed  under  three 
types:  (a)  nodular,  (6)  massive,  (c)  diffuse. 
In  our  tabulation  diffuse  is  very  rare,  and 
three  nodular  occurred  to  one  massive  type. 
This  conclusion  is  drawn  from  the  cases  that 
are  sufficiently  described  to  warrant  opinion 
as  to  gross  diaracteristics.  The  size  of  the 
tiunor  is  also  subject  to  wide  variation. 
Nodules  of  all  sizes  are  described.  The 
largest  is  that  described  by  Ackland  and 
Dudgeon  (23),  in  which  case  Uie  liver  weighed 
15  pounds. 

Microscopic  classification.  In  general,  two 
classes  are  noted,  simplex  and  adeno.  How- 
ever, the  results  of  analysis  of  our  tabulation 
will  show  a  very  complex  record  as  regards 
terminology,  for  it  must  be  remembered  that 
several  of  the  cases  were  reported  before  ac- 
curate microscopic  classification  was  possible. 

Metastasis.  Accurate  data  regarding 
metastasis  are  wanting.  In  some  reports 
no  observations  were  recorded.  In  others 
only  the  abdomen  was  explored,  thereby 
making  it  impossible  to  state  accurately  the 
extent  of  the  disease.  However,  records  show 
that  most  frequently  metastases  occurred  in 
the  liver  and  lungs.  Some  cases  showed 
portal  vein  invasion. 

Risumi  of  Tabulated  Cases.  Number  of  cases,  42. 
Age,  I  day  to  16  years.  Average  age,  6  years  and  4 
months.  Sex,  male,  19;  female,  14;  unclassified  as 
to  sex,  9.  Metastases  in  9  cases,  no  metastases  in 
xo(?) ;  unclassified  as  to  metastases,  23.  Gross  classi- 
fication, nodular  type,  14;  massive  type,  5;  diffuse 
type,  2;  unclassified  as  to  type,  21.  Microscopic 
classification,  adenocarcinoma,  16;  carcinoma  of  the 


liver,  7 ;  medullary  cancer,  6;  cancer  of  the  liver,  6;  al- 
veolar carcinoma,  2 ;  adenoma,  2 ;  carcinoma  soUdum, 
i;  alveolar  cancer,  i;  scirrhous  cancer,  i;  total,  42.^ 

The  case  which  came  under  our  observation 
is  the  massive  type  of  primary  parenchy- 
matous adenocarcinoma  of  the  liver. 

History.  P.  E.,  Jr.,  residence.  Slater,  Missouri. 
Male  chUd,  ten  and  one-half  months  old.  Normal 
delivery  at  term  (bom  May  30,  191 2). 

Family  history.  Parents  both  American;  father 
35,  mother  32.  Two  other  children,  both  well  and 
normal.  No  history  of  carcinoma  in  family  of 
mother.  Father  says  that  great-grandfather  died 
of  carcinoma,  aged  80.  Absence  of  specific  history 
in  parents.     No  evidences  of  tuberculosis. 

Personal  history.  Baby  was  on  breast  nulk 
from  May  to  December,  191 2,  and  until  November 
was  an  unusually  robust  child.  No  constipation 
and  no  disturbances  of  digestion  until  November. 
At  that  time  he  had  a  cold,  and  his  physician 
thought  that  he  was  having  an  attack  of  influenza. 
A  slight  cough  persisted,  and  the  baby  was  placed 
upon  artificial  feeding.    Several  foods  were  tried. 

Present  trouble.  At  the  age  of  five  months  the 
abdomen  was  quite  prominent,  but  no  tumor  could 
be  palpated  at  that  time.  Since  January  it  has  been 
perceptible  that  the  right  side  of  the  abdomen  was 
abnormally  prominent.  Increasing  disturbances  of 
digestion,  with  persistent  tympanites,  caused  the 
mother  to  become  alarmed  and  bring  the  child  to 
Dr.  Frederick  M.  Lowe  of  Kansas  City, 

Examination,  April  7,  1913.  Patient  pale  and 
showing  considerable  emaciation.  Abdomen  very 
tense  and  gas  in  the  bowels  causing  considerable 
distress.  Enema  caused  the  expulsion  of  a  great 
deal  of  gas  and  revealed  bulging  forward  of  abdomen 
on  right  side.  A  mass  on  right  side  palpable,  filling 
all  the  space  from  ribs  to  inguinal  fold.  Mass 
reaches  the  median  line  of  the  abdomen.  No  fluctua- 
tion obtainable.  Percussion  fails  to  demonstrate 
ascending  colon  over  the  mass.  Auscultation  of 
chest  negative,  although  there  has  been  slight 
cough  persisting  for  several  months.  Urine  exam- 
ination shows  specific  gravity  1015,  and  alkaline 
reaction.  There  is  no  sdbumin  nor  sugar.  Micro- 
scopically shows  no  leucocytes  nor  erythrocytes, 
but  a  few  coarse  hyaline  casts  along  with  a  heavy 
deposit  of  phosphates.  A  von  Pirquet  tuberculin 
test  is  negative.  Baby  has  been  fed  on  a  mixture 
of  milk  and  Mellin's  Food  for  a  month.  Some  con- 
stipation, but  stools  show  no  curds.  Baby  was 
being  overfed,  and  a  reduction  in  the  amount  of 
proteids  produced  a  marked  improvement  in  di- 
gestion. 

*■  Note.  The  author  is  fully  aware  that  it  is  practically  impossible  to 
present  a  "complete"  list  of  the  rowrted  cases.  However,  this  list 
includes  all  the  cases  that  are  to  be  found  in  the  indexed  literature  to 
which  have  been  added  a  few  additional  cases.  In  general,  this  table  is 
nattemed  after  the  plan  used  by  Phillip.  Bibliographical  citations  in  the 
first  17  cases  and  most  of  Cases  i8  to  ag  have  been  taken  from  Phillip's 
report.  The  author  has  added  Cases  50  to  43  to  the  uble.  Different 
authors  have  tabulated  the  same  cases  in  their  reports,  thereby  making 
it  appear  that  the  a^regate  number  should  be  larger  than  it  is. 


TABULATED  CASES  OF  PRIMARY  CARCINOMA  OF  THE  LIVER  IN  CHILDHOOD 


Cue 

Age 

Sex 

Diacnodft 

Author 

Publicatiao 

x8moe. 

F. 

Medullaxy  caacer  of  the  liver 

OUvier 

Clin.  d.  Hdp.  d.  Enf.,  1841,  iv,  833- 

Smos. 

M. 

Sdirhous  cancer  of  the  liver 

Gross 

Am.  Med.-Chir.  Rev.,  1857,  i,  4x4. 

Smoe. 

M. 

Medullary  cancer  of  the  liver 

Ch.West 

Kinderkrankh.,  1857,  ii,  Aufl. 

xayis. 

F. 

Medullary  cancer  of  the  liver 

W.  RoberU 

Lancet,  Lond.,  1867,  i,  77. 

x7moft. 

? 

Carcinoma  of  the  liver 

Affleck 

Trans.  Edinb.  Obst.  Soc.,  iv. 

6 

7mM. 

M. 

Liver  cancer;  cancer  of  peritoneum 

Lichtenstem 

Ziemmsen.  Spez.  Path.  u.  Therap.,  viii,  321. 

7 

? 

M. 

Liver  cancer 

KOstner 

Jahrb.  f.  Kinderh.,  N.  F.,  1883,  xx. 

8 

I  (Uy 

F. 

Medullary  cancer  of  the  liver 

£.  Noeggerath 

Deutsche  Klin.,  1854,  vi,  496. 

0 

3day» 

? 

Alveobur  cancer  of  the  liver 

H.  Widerhofer- 
Wedl 

Jahrb.  f.  Kinderh.,  1859,  ii,  191. 

lO 

X3yra. 

M. 

Medullary  cancer  of  the  liver 

LeWias 

Zentralztg.  f.  Kinderh..  1877.  i.  73- 

XI 

a  mos. 

? 

Cancer  of  the  liver 

Pepper 

Gerhardt's  Handb.  d.  Kinderkzankh.,  iv,  830. 

xa 

4yn. 

? 

Cancer  of  the  liver 

S.  Gee 

St  Barth.  Hosp.  Rep.,  vii,  Zit  n.  Rueder's  Diss. 

X3 

14  yn. 

F. 

Cystic  medullary  cancer  of  the  liver 

Henachen 

Ref.  Jahrb.  f.  Kinderh..  1885,  xdii,  468. 

M 

xxyrs. 

.  M. 

Cancer  of  the  liver 

Deschamps 

La  France  MM.,  1885.  809. 

IS 

IX  yn. 

M. 

Adenocarcinoma  of  the  liver 

Bonome 

Zit  bd  Burt,  97. 

i6 

aomos. 

F. 

Atypical  liver-celled  adenoma 

St  Joseph-Kin- 
derspital 

Arch.  f.  Kinderh.,  x886,  vii,  138. 

17 

6  mos. 

? 

Cancer  of  the  liver 

Bohn 

Langenbuch's  Chir.  der  Leber  u.  Gallenblase,  ii,  5S. 

x8 

9y». 

F. 

Primary  carcinoma  of  the  liver 

A.  Kottmann 

Cor.-Bl.  d.  schweiz.  Arzte,  x87a,  No.  ai,  439- 

19 

syw. 

F. 

Primary  adenocarcinoma  of  the  liver 

H.Wulff 

Gerhardt's  Handb.  d.  Kinderkrankh.,  1879.  iv,  827. 

30 

xayrs. 

M. 

Primary  adenoma  of  the  liver  with 
carcinoma  change 

Birch-Hirschfeld 

Gerhardt's  Handb.  d.  Kinderkrankh..  1879*  iv,  838. 

21 

14  y». 

M. 

Primaiy  alveolar  carcinoma  of  liver 

Pye-Smith 

Lancet,  Lond.,  1880.  i,  405- 

23 

X4y». 

F. 

Primary  carcinoma  of  the  liver 

Engelhardt 

MOnchen.  med.  Wchnschr.,  1900,  zlviii,  631. 

23 

isyra. 

M. 

Primary  spheroidal-celled  carcinoma 
of  the  liver 

Acklandand 
Dudgeon 

Lancet,  Loiui..  X9oa,  ii.  1310. 

24 

4yra. 

M. 

Primary  carcinoma  of  the  liver 

Schlesinger 

Jahrb.  f.  Kinderh.,  1902,  Iv,  300. 

35 

loyis. 

F. 

Primary  carcinoma  of  liver;  cirrhosis 

Grawitz 

Deutsche  med.  Wchnschr..  1903,  H.  36,  a86. 

a6 

xayzs. 

M. 

Primary  adenocarcinoma  of  the  liver 

St  Smith  Burt 

Deutsche  med.  Presse,  1904.  viii,  96. 

27 

oyra. 

M. 

Primary  adenocarcinoma  of  the  liver 

Mattirolo 

Gas.  d.  Osp.,  X905.  ii,  Jan. 

a8 

i4moB. 

M. 

Primary  adenocarcinoma  of  the  liver 

Plant 

Arch.  f.  Kinderh.,  1906,  zliii.  250. 

ag 

7yrs. 

F. 

Primary  adenocarcinoma  of  the  liver 

Lubarschand 
PbiUip 

Ztschr.  f.  Krebsforsch.,  1907.  v,  361. 

30 

I  a  yn. 

M. 

Primary  adenocarcinoma  of  the  liver 

S.  S.  Burt 

Post-Graduate,  X903>  xviii,  991. 

31 

6  mos. 

'M. 

Primary  adenoma  of  the  liver 

Milne 

Jour.  Path,  and  Bactenol.,  1909,  ziii,  348. 

3a 

IX  yn. 

F. 

Adenocarcinoma  of  liver;  cirrhosis 

Karaner 

Arch.  Int  Med.,  19x1,  viii,  238. 

33 

8yTS. 

M. 

Carcinoma  solidum  of  the  liver 

Karsner 

Arch.  Int.  Med.,  19x1,  viii,  238. 

34 

9  mos. 

? 

Primary  carcinoma  of  the  liver 

A.Peifer 

Jahrb.  f.  Kinderh.,  X9xa.  hczv,  690. 

35 

6yr8. 

M. 

Primary  cardncHna  of  the  liver 

La  Page 

Proc  Roy.  Soc.  Med.,  19x2,  vi,  45. 

36 

xyr. 

F. 

Teratoid  adenocarcinoma  of  the  liver 

Virchow's  Archiv.  19x1.  ccvi,  437. 

37 

7  mos. 

? 

Pnmary  adenocarcinoma  of  the  liver 

Idzumi 

Arch.  f.  klin.  Chir.,  1913.  c.  ii8x. 

38 

17  mos. 

? 

Primary  parenchymatous  adeno- 
carcinoma of  the  liver 

Nagasawa  and 
Nakamura 

Jikazasshi,  1911,  No.  128 — ^Ref.  Ztschr.  f.  Kinderh.,  19x1 ,  i,  631. 

39 

? 

? 

Similar  to  case  38 

MiwiandUtsumi 

Jtkazaashi,  19x0,  No.  1x9— Ref.  Ztschr.  f.  Kinderh.,  1911,  i,  631- 

40 

sKyra. 

F. 

Primary  parencl^matous  adeno- 
carcinoma of  the  liver 

Miwi  and  Saito 

Jikazasshi,  1912.  No.  i42~Ref.  Ztschr.  f.  Kinderh.,  1913,  iv,  683. 

41 

x63ns. 

F. 

Primary     trabeculo-alveolar     car- 
cinoma of  the  liver  with  drrhosis 

Fussell  and  Kelly 

Trans.  Am.  Ass.  Phys.,  1895.  z,  xo8. 

4a 

xomos. 

M. 

Primary  adenocarcinoma  of  the  liver 

0.  L.  Castle 

48o 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Clinical  diagnosis.  The  tumor  seemed  a  part  of 
the  liver,  but  sarcoma  of  the  kidney  was  deemed 
more  probable.  Consent  of  parents  for  operation 
was  obtained  April  13th.  Dr.  Jabez  N.  Jackson 
was  called  and  operation  was  done  at  University 
Hospital  on  April  14,  19 13. 

Operation.  Upon  opening  abdomen,  by  right 
rectus  incision,  a  large  spheroidal  tumor  was  found 
growing  from  anterior  margin  of  right  lobe  of  liver, 
beginning  about  2}4  cm.  to  the  right  of  gall-bladder 
and  extending  about  8  cm.  to  the  right  (Fig.  i). 
The  tumor  did  not  encroach  greatly  upon  the  livei 
substance,  so  that  the  so-called  pedicle  varied  from 
I  to  3  cm.  in  width.  There  was  a  small  amount  of 
free  normal  appearing  peritoneal  fluid.  The  tumor 
dragged  the  liver  down  until  the  bottom  of  the  tumor 
almost  reached  the  level  of  the  pubes  and  the  left 
margin  extended  slightly  past  the  median  line. 
There  were  a  few  adhesions  posteriorly.  There 
was  no  evidence  of  secondary  tumors  in  the  liver 
or  elsewhere.  The  operative  technique  is  outlined 
in  the  following:  The  pedicle  in  liver  was  clamped 
in  a  V-shape  with  two  gastro-enterostomy  clamps 
protected  by  rubber  tubing.  The  tumor  was  re- 
moved by  cutting  close  to  clamps.  A  roll  of  gauze 
was  placed  to  cover  cut-surfaces.  Then  a  row  of 
running  sutures  was  placed  over  gauze  and  clamps. 
These  sutures  were  set  lightly  as  clamps  were  with- 
drawn. One  large  vessel  required  ligature.  Then  a 
row  of  deeper  interrupted  catgut  sutures  brought 
the  compressed,  gauze-covered  surfaces  snugiy 
together.  This  method  controlled  the  haemorrhage 
very  successfully.  The  laparotomy  wound  was 
closed  in  the  usual  way,  leaving  the  gauze-roll  com- 
press as  drainage. 

In  the  literature  we  have  not  been  able  to 
find  a  case  where  there  was  a  surgical  excision 
of  a  primary  adenocarcinoma  of  the  liver  in 
an  infant.  Some  cases  have  been  explored, 
and  in  others  a  small  portion  of  the 
tumor  has  been  removed  for  microscopic 
diagnosis.  However,  this  case  is  unique  in 
a  complete  removal  of  the  tumor  by  surgical 
operation. 

Post-operative  history.  The  child  made  a 
rapid,  uneventful  surgical  convalescence. 
Temperature  did  not  go  over  101°.  Drains 
and  gauze  compress  removed  on  eighth  day. 
Child  took  nourishment  well  and  gained  in 
weight.  Upon  the  earnest  request  of  the 
mother,  she  was  permitted  to  take  the  child 
home  on  the  fourteenth  day  after  operation. 
The  day  after  leaving  the  hospital  the  child 
was  taken  violently  with  symptoms  of  acute 
gastro-enteritis,-  and  after  24  hours  death 
took  place.  Necropsy  was  not  permitted, 
although  zealously  urged. 


PATHOLOGICAL  REPORT 

Gross  description.  The  specimen  is  an 
encapsulated,  globular,  pear-shaped  tumor 
with  prominent  dilated  blood-vessels  showing 
in  the  capsule.  The  surface  is  uneven,  due  to 
prominences  produced  by  nodular  tumor 
growths.  At  its  upper  pole  there  is  an  irreg- 
ular, roughened,  sickle-shaped  area  about 
5  cm.  in  length  which  represents  the  pedicle 
attachment  to  the  liver  (Fig,  2).  The  con- 
sistency is  rather  firm;  the  color  is  reddish 
brown  interspersed  here  and  there  with  a 
grayish  white  nodular  area.  These  colors 
are  not  sharply  defined,  due  to  the  opacity 
of  the  capsule.  At  the  pedicle  are  two  more 
prominent  grayish  white  nodules  that  bulge 
under  the  capsule.  The  tumor  measures 
12.5  cm.  in  perpendicular  diameter,  with 
corresponding  circumference  of  35  cm.;  the 
horizontal  diameter  is  10  cm.,  with  corre- 
sponding circumference  of  31  cm.  Weight, 
651  grams. 

Upon  gross  section  of  the  tumor  through 
longest  diameter  and  including  pedicle,  we 
find  that  the  tumor  mass  presents  a  varied 
appearance;  toward  the  capsule  are  noted 
more  distinct  grayish  white  nodules,  while 
toward  the  center  there  are  irregular  grajdsh 
honeycombed  masses  interspersed  here  and 
there  with  dark  red  blood-containing  areas 
(Fig.  3).  Upon  closer  inspection  the  blood  is 
seen  to  be  confined  in  small  multiple  cystic 
spaces  separated  by  a  fine  whitish  web-like 
tissue.  In  the  upper  central  part  there  is  a 
liberal  coloring  of  olive  green  bile-stain. 
This  color  is  not  confined  to  any  single  area. 
The  capsule  is  of  firm  fibrous  tissue.  Over 
the  anterior  surface  there  is  just  the  capsule 
covering  the  growth;  over  the  posterior  side, 
in  addition,  there  is  a  thin  layer  of  compressed 
liver  tissue,  covered  by  a  thin  Glisson's 
capsule.  This  liver  substance  is  directly 
continuous  with  that  of  the  liver  proper.  At 
pedicle  attachment  it  is  seen  that  two  grayish 
nodules  have  broken  through  the  capsule  and 
are  in  direct  apposition  to  Uver  parenchyma. 
In  some  of  the  more  extensive  grayish  white 
areas  mucoid  degeneration  is  evident.  In 
only  one  large  circumscribed  nodule  is  there 
simple  softening,  and  this  is  not  extensive. 
The  blood-vessels  are  not  prominent  except 
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Fig.  I.  Drawing  showing  relative  size  and  position  of 
tumor,  pedunculated  and  extending  from  right  lobe  of 
liver  past  median  line  and  into  pelvis. 

in  the  capsule.  There  are  noted  a  few  small 
vesseb  in  the  intemodular  connective  tissue. 

Microscopic  findings.  Sections  were  cut 
from  several  areas  representative  of  the 
variable  appearances  presented  in  the  gross 
specimen.  Sections  stained  with  Delafield's 
hiematoxyiin  and  eosin,  Van  Gieson's  stain, 
Weigert's  elastica  stain,  and  Sudan  III. 

Microscopic  description.  The  cells  com- 
posing the  tumor  are  rather  complex  (Fig.  4). 
There  is  a  quite  wide  variation  in  size.  In 
some  portions  the  cells  are  large  and  spheroidal 
or  polyhedral;  in  others  the  cells  are  smaller 
and  are  of  low  cyUndric  or  cubic  shape.  The 
cytoplasm  is  finely  granular  and  shows  occa- 
sional cells  containing  a  very  small  amount  of 
fat  in  fine  globules.  It  has  not  been  possible 
to  demonstrate  glycogen  granules  in  the 
cells.  For  the  most  part,  in  the  cubical  cells, 
the  cell  boundaries  are  sharply  defined;  while 
in  the  larger  spheroidal  type  the  boundaries 
are  diffuse  and  poorly  differentiated.  The 
large  nucleus  is  centrally  placed  and  is  of 
vesicular  type,  with  a  single  sharply  defined 
nucleolus.  The  chromatin  has  a  web-like 
distribution,  radiating  from  the  centraUy 
placed  nucleolus.  Karyokinesis  is  occa- 
sionally noted.  This  is  most  prominent  in 
nodules  which  have  broken  through  the  tumor 
capsule,  as  is  shown  in  Fig.  5. 

The  architecture  of  the  tumor  is  essentially 
that  of  a  tubular  neoplasm  (Fig.  6).  The 
cells  are  arranged  in  tubules  of  variable  size, 


Rg-  3.  Fig.  3. 

Fig.  1,  Gross  tumor  with  pedicle  at  top.  Note  dense 
fibrous  capsule  with  prominent  engorged  blood  vessels. 

Fig.  3.  Section  of  tumor  showing  qwngy  appearance  of 
substance  due  to  blood-spaces.  Large  light  central  areas 
show  softening.  Note  also  where  tumor  tissue  has  broken 
through  fibrous  capsule  and  has  invaded  liver  substance 
at  pedicle  attachment. 

from  one  or  two  cell  layers  in  thickness  to  as 
many  as  twenty  or  more.  The  central  lumen 
b  also  of  variable  size,  in  some  areas  not  clearT 
ly  made  out,  while  in  others  appearing  as  a 
large  cystic  space  in  the  section.  The  con- 
tents of  the  larger  spaces  show  an  undeter- 
mined granular  detritus  with  a  good  many 


Fig.  4.  Photomicrograph  (Spencer  i/i»,  Ocular  8X). 
Section  from  same  area  as  VII,  showing  vesicular  nucleus 
with  definite  nuclealus,  the  chromatin  having  a  webblike 
distribution.  Tlie  cells  have  a  finely  granular  cytoplasm. 
In  areas  the  cell  boundaries  are  very  indistinct.  There  is 
considerable  variation  in  sise.  A  fine  capillary  lined  by 
endothelial  cells  traverses  this  field. 
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Fig.  5-  PholomicroKraph(Spenceri/6.0cular8X).  Sec- 
tion taken  [rom  aiea  where  tumor  has  broken  through 
capsule,  showing  active  mitoEies  of  cells. 

polymorphonuclear  leucocytes  (Fig.  7).  In 
some  areas  the  tissue  has  a  trabeculated  or 
alveolar  arrangement  where  the  tubules  have 
been  cut  tangentially.  The  tubules  are 
separated  by  an  interlacing  capillary  net- 
work lined  by  flat  endothelial  cells.  In  the 
grayish  nodules  the  capillaries  show  occa- 
sional microscopic  dilatations,  where  it  is 
seen  that  the  lumen  is  filled  with  blood.  In 
sections  taken  from  the  red,  spongy  areas  it 
is  found  that  the  blood  is  not  a  hemorrhage 
but  is  confined  in  enormous  dilatations  of 
these  intertubular  capillaries.  Many  poly- 
morphonuclear leucocytes  are  contained  in 
the  blood  clots. 

Blood-vessels  are  not  prominent  except  in 
the  firm  fibrous  capsule,  which  is  not  differ- 
entiated from  the  capsule  of  Glisson  except 
at  the  pedicle  attachment.  There  is  noted 
in  sections  taken  from  the  centers  of  the  large 
grayish  areas  a  simple  parenchymatous  de- 
generation. Near  these  areas  the  fatty 
droplets  in  cells  are  plentiful.  In  some  por- 
tions there  is  a  moderate  mucoid  degenera- 
tion. Weigert's  eiastica  stain  shows  a  lack 
of  elastic  fibrils  except  in  the  blood-vessels 
and  in  the  perivascular  connective  tissue. 
Van  Gieson's  stain  shows  the  connective- 
tissue  fibrils  in  the  intertubular  capillaries. 

In  a  neoplasm  of  this  nature  the  considera- 


Hg.  6.  Photomicrograph  (Spencer  2/3,  Ocular  8X). 
Section  taken  from  whitish  nmss  in  tumor.  Note  the 
essentiaUy  tubular  arrangement  of  tissue,  most  of  the  tu- 
bules being  cut  tangentially.  In  right  upper  area  is  one 
isolated  tubule  cut  at  right  angles.  Note  tiie  fine  capillary 
network  separating  tubules. 

tion  of  etiology  of  the  cell  is  very  important. 
It  has  been  possible  to  demonstrate  cells 
identical  with  the  tumor  cells  lying  in  apposi- 
tion to  compressed  parenchymal  liver  cells, 
as  is  shown  in  Fig.  8.  These  cells  have  no 
resemblance  to  the  bile  duct  epithelium,  but 
resemble  more  nearly  the  atypical  foetal 
parenchymal  liver  cells.  Upon  careful  search 
with  high  power,  it  is  possible  to  find  (as  in 
Milne's  case)  a  column  of  true  liver  cells 
which  is  continuous  with  the  neoplastic  cells 
(Fig.  8).  This  should  make  positive  the 
origin  of  the  tissue.  The  fact,  also,  that  the 
tumor  cells  are  of  epithelial  character,  having 
a  gland-like  arrangement,  and  that  they  have 
broken  through  the  capsule  and  are  invading 
the  liver  tissue  proper,  justifies  the  diagnosis 
of  adenocarcinoma. 

The  case  presented  falls  in  the  class  of  the 
congenital  primary  parenchymatous  adeno- 
carcinoma of  the  hver.  Tumors  of  this  same 
character  have  been  reported  in  even  younger 
subjects  than  the  case  presented,  making  it 
certain  that  the  neoplasm  was  prenatal  in 
origin.  The  author  has  noted  teratoid  tumors 
in  the  new-born  that  resemble  this  case  in 
many  characteristics;  and  one  case  (Yama- 
giwa),  is  classed  as  a  teratoid  adenocarcinoma 
of  the  liver  in  a  one-year-old  girl.  Again, 
Idzumi  reports  a  primary  adenocarcinoma  of 
the  hvcr  in  a  child  aged  seven  months,  which 
in  addition  to  mucous  tissue,  etc.,  contained 
distinct  areas  of  osteoid  tissue.  He  concludes 
that    the   tumor    was   of    congenital   origin 
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Fig.  7-  Photomicrograph  (Spencer  2/3,  Ocular  8X). 
Similar  to  Fig.  6,  and  showing  blood  detritus  in  one  oval 
space.  Note  irregular  alveolar  arrangement  of  cells. 
.Mso  note  the  fine  interlacing  capillary  system  lined  by 
endothelial  cells,  showing  occa^onal  dilatations  tilled  with 
blood-cells. 


and  that  it  contained  misplaced  embryonal 
rests. 

The  differentiation  of  adenoma  and  adeno- 
carcinoma has  been  considered  by  various 
authors.  For  instance,  Milne  classes  his 
case  as  a  simple  liver-celled  adenoma.  His 
case  is  in  every  way  similar  to  ours,  except 
that  the  tumor  had  not  broken  through  the 
capsule  and  had  not  invaded  the  liver  paren- 
chyma. However,  his  case  is  classed  with 
the  adenocarcinomata  in  the  tabulated  cases. 

CONCLUSIONS 

I.  There  are  reported  in  the  Uterature, 
4a  cases  of  cancer  of  the  liver  in  childhood 
(under  16),  with  the  majority  of  diagnoses 
accurately  made. 

II.  Our  case  is  unique  in  the  following 
respects : 

I.  A  pedunculated  primary  parenchyma- 
tous adenocarcinoma  of  the  liver  in  an  infant. 


Fig.  8.  Photomicrograph  (Spencer  2/3,  Ocular  8X) 
showing  capsule  of  Glisson,  compressed  liver  tissue,  and 
the  blending  into  the  hyperplastic  cells  identical  in  ap- 
pearance to  the  tumor  cells. 

2.  The  first  case  reported  where  complete 
surgical  excision  was  done. 

3.  Good  surgical  convalescence,  with  death 
16  days  after  operation  from  symptoms  of 
acute  enteritis.  No  post-mortem  examina- 
tion. 

I  wish  to  acknowledge  my  thanks  to  Dr. 
Frederick  M.  Lowe  for  the  medical  aspects 
of  the  case  and  to  Dr.  Jabez  N.  Jackson  for 
the  surgical  data  and  the  suggestion  for  mak- 
ing this  report. 
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MOBILIZATION  OF  THE   DUODENUM 

Bv  ALLEN  B.  KANAVEL.  M,  D,,  Chicago 


THE  ease  with  which  the  third  or  in- 
ferior horizontal  portion  of  the  duode- 
num can  be  exposed  and  mobilized 
is  not,  I  believe,  generally  appreciated. 
An  experience  with  two  cases  of  extra- 
peritoneal rupture  of  the  duodenum  em- 
phasized the  necessity  for  free  mobilization 
and  in  the  second  I  feU  upon  the  method  here 
described.    It  has  served  me  well  also  in 


those  cases  in  which  it  is  necessary  to  examine 
the  head  of  the  pancreas  or  the  entrance  of 
the  common  bile-duct  into  the  intestine. 

As  is  well  known,  Kocher  (i)  suggested  a 
method  of  mobilizing  the  duodenum  in  which 
the  peritoneum  covering  the  right  kidney  is 
incised  vertically  an  inch  outside  of  the  sec- 
ond portion  of  the  duodenum;  this  is  then  de- 
tached inwards  with  the  head  of  the  pancreas. 


Fig.  I,  Drawing  showing  (he  retrocolic  mesentery,  the  omentum  being  thrown 
upward.  Note  the  bulging  of  the  retroperitoneal  tissue  over  the  site  of  the  duode- 
num. The  dotted  line  illustrates  the  length  and  direction  of  the  incision  which  is 
to  be  made  in  the  line  of  the  blood  supply. 
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Fig.  2.  Shows  incision  dilated  with  the  fingers  and 
retracted  with  the  fingers  and  retractor.  Note  that  the 
head  of  the  pancreas  is  in  plain  view. 


Hertle  (2)  recognized  the  futility  of  this  pro- 
cedure in  treating  ruptures  of  the  third  portion 
but  condemned  Dambrin's  (3)  suggestion  to  go 
between  the  root  of  the  mesentery  and  the 
mesocolon  and  suggested  that  we  should 
lengthen  Kocher's  incision  along  the  outside 
of  the  hepatic  flexure  of  the  colon  and  turn  it 
up  with  the  duodenum  —  a  procedure  that  is 
surely  possible  but  rather  extensive.  In  my 
second  case  of  duodenal  rupture,  owing  to 
the  presence  of  fat  necrosis  in  the  retroperito- 
neal tissue,  I  suspected  an  injury  of  the 
pancreas  or  probably  a  rupture  of  the  duode- 
nimi  since  the  experimental  work  of  Richter  {4) 
had  demonstrated  that  a  simple  perforation 
of  the  duodenum  could  give  rise  to  such  a 
change.  The  region  of  the  pancreas  showed 
no  involvement.  I,  therefore,  turned  the 
transverse  colon  and  omentum  upwards  and 
elevated  the  back  by  means  of  a  kidney 
elevator.  This  brought  into  the  field  the 
transverse  duodenum,  the  hepatic  flexure  of 
the  colon,  and  the  root  of  the  mesentery.  An 
incision  of  the  peritoneum  between  the  re- 
flected colon  and  duodenum  freely  exposed 


the  third  portion  of  the  duodenum.  By 
tearing  the  peritoneum,  the  entire  retro- 
peritoneal duodenum  was  freed  and  brought 
into  the  field  from  the  entrance  of  the  bile- 
ducts  to  the  jejunal  angle  without  hfemor- 
rhage  or  injury  to  any  structure.  That  one 
can  suture  a  considerable  tear  in  the  gut,  I 
can  bear  personal  witness. 

On  looking  up  the  literature,  I  find  that 
Dambrin  in  a  Paris  Thesis  upon  rupture 
of  the  intestine,  suggested,  on  anatomical 
grounds,  the  possibility  of  going  between  the 
root  of  the  mesentery  and  the  mesocolon,  and 
Winiwarter  {5)  fell  upon  abnost  the  same  pro- 
cedure as  myself  in  treating  a  ruptured 
duodenum  during  the  last  year.  I  did  not 
have  the  benefit  of  it,  however,  as  it  was  not 
published  until  after  my  own  experience. 

The  exposure  can  be  made  quickly  and 
absolutely  without  hjemorrhage  or  the  injury 
of  any  vital  structure.  I  have  found  it  of 
especial  value  in  those  cases  in  which  we 
must  decide  whether  a  patient  is  suffering 
from  a  chronic  pancreatitis,  a  carcinoma  of  the 
head  of  the  pancreas,  or  a  stone  in  the  di- 
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verticulum  of  Vater.  Here,  instead  of  the 
laborious  and  inexact  method  of  palpation 
from  above,  we  can  in  less  than  a  minute  turn 
up  the'  colon,  nick  the  peritoneum,  and 
separate  the  edges  with  the  index  finger  and 
raise  the  duodenum  with  the  attached  head 
of  the  pancreas  from  its  bed.  The  entire 
head  of  the  pancreas  can  now  be  held  in  the 
hand,  and  in  case  of  doubt  a  section  removed 
for  microscopic  examination.  The  duodenum 
can  now  be  rolled  up  and  the  site  of  the  en- 
trance of  the  common  gall-duct  examined 
from  behind.  The  mobilization  and  exposure 
is  so  free  that  in  thin  individuals,  at  least,  it 
would  seem  that  a  stone  could  be  removed  if 
it  were  thought  advisable,  although  I  have 
not  had  an  opportunity  to  test  it.  In  the 
obese,  owing  to  the  excessive  retroperitoneal 
fat,  the  procedure  is  somewhat  more  difficult, 
although  I  have  used  it  for  examination  with 
satisfaction.  Also  a  word  of  warning  should 
be  given  against  violent  traction  or  handling, 
since  it  is  well  known  that  any  extensive 
manipulation  of  the  duodenum  and  pancreas 
is  conducive  to  shock,  possibly  because  of 
their  close  association  with  the  sympathetic 


plexus.  It  has  seemed  to  me  that  the  cases 
where  I  have  exposed  the  duodenum  in  the 
manner  described  have  suffered  more  shock 
than  is  usual  after  a  laparotomy,  but  we 
must  remember  that  these  patients  with  long- 
continued  jaundice  are  poor  surgical  risks 
at  best  and  any  procedure  upon  them  should 
be  conservative  and  limited  to  the  least 
possible  trauma. 

After  the  examination  is  complete,  a  single 
fine  catgut  suture  closes  the  rent  in  the 
peritoneum. 
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THE   PITUITARY   GLAND    IN   ITS   RELATION   TO   EPILEPSY 

By  GEORGE  C.  JOHNSTON,  M.  D.,  PirreBURGH 


INVESTIGATIONS  of  the  pituitary 
gland  have  been  made  post-mortem  in 
epileptics  by  a  number  of  men,  but  the 
conclusions  have  been  unsatisfactory 
and  but  few  changes  were  found  in  the  gland. 
It  is  quite  probable  that  these  investigators 
have  been  so  concerned  in  the  microscopic 
study  of  the  gland  structure  that  they  may 
have  overlooked  other  things  of  importance. 
Nature  considers  the  pituitary  of  such  im- 
portance in  the  animal  economy  that  she  has 
located  it  in  a  most  inaccessible  and  strongly 
fortified  position,  lying  in  a  deep  depression 
in  the  roof  of  the  sphenoidal  sinus,  in  a  bony 
pit  roofed  over  with  a  strong  prolongation  of 
the  dura  and  protected  from  pressure  by  the 
anterior  and  posterior  clinoidal  processes. 
The  situation  of  this  gland  is  unique  and, 


arguing  from  analogy,  its  importance  is 
equal  to  the  care  that  has  been  exercised  for 
its  protection. 

Interest  in  the  brilliant  work  of  Dr.  Harvey 
Gushing,  formerly  of  Johns  Hopkins  and  now 
of  Harvard,  and  an  observance  of  the  few 
cases  of  pituitary  diseases  in  which  epilepsy 
was  an  important  part  of  the  symptom-com- 
plex, stimulated  us  to  an  examination  of 
the  pituitary  region  in  every  case  of  epilepsy- 
obtainable,  especially  those  in  which  no 
symptoms  of  pressure  in  the  region  of  the 
pituitary  (as  evidenced  by  changes  in  the  eye- 
grounds  and  visual  fields)  were  present. 

We  were  very  soon  compelled  to  divide  the 
cases  into  primary  cerebropaths,  pituitary 
tumors,  and  epileptics.  In  the  majority  of 
cases,  little  if  any  information  was  obtained 
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by  rontgenography  of  the  first  class,  but 
there  remained  a  second  class  of  patients  who, 
with  an  uneventful  history,  no  injury,  the 
ordinary  children's  diseases,  previous  good 
health,  somewhere  between  the  ages  of  15 
to  35  began  to  have  attacks  of  petit-mal 
gradually  increasing  in  severity  .and  fre- 
quency. 

As  our  investigations  began  to  include  this 
type  of  cases,  we  noticed  decided  departures 
from  our  conception  of  the  normal  in  the 
topography  of  the  sella  turcica  (see  plates). 
These  changes  were  rarely  found  in  the  types 
of  chronic  epileptics,  but  were  found  with  a 
regularity  that  gave  rise  to  intense  interest 
in  the  second  class  of  cases  above  described, 
namely,  those  who,  with  previous  good 
histories,  between  the  ages  of  15  and  35  began 
to  develop  epilepsy.  The  changes  consisted 
for  the  most  part  in  an  overgrowth  of  the 
anterior  and  posterior  clinoidal  processes, 
which,  in  addition  to  an  increase  in  area  and 
length,  are  slowly  folded  over  and  down  upon 
the  pituitary  gland,  enclosing  it  within  a 
bony  basket.  In  addition  to  this  process, 
which  evidently  is  one  requiring  a  considerable 
length  of  time  for  its  accomplishment,  there 
is  very  often  noticeable  a  decided  difference 
in  the  size  of  the  pituitary  fossa  and,  there- 
fore, of  the  gland  itself.  The  fossa  is  thus 
largely  or  completely  roofed  over  in  some 
cases,  illustrations  of  which  will  be  shown,  in 
which  the  shadows  of  the  anterior  and  poste- 
rior clinoidal  processes  not  only  meet  but 
overlap.  The  frequency  with  which  this 
condition  has  been  found  in  this  class  of 
cases  is  quite  striking.  At  first  we  were  in- 
clined to  look  upon  it  as  a  mere  interesting 
anatomical  deviation,  but  when  it  reached  a 
point  where  we  were  almost  able  to  prophecy, 
from  the  history  of  the  patient  and  a  physical 
examination,  the  practical  degree  of  roofing 
to  be  expected  in  a  given  case,  we  were  forced 
to  attach  some  importance  to  this  abnormal- 
ity. Gushing  and  others  had  long  previously 
shown  that  hypopituitarism  was  accompanied 
by  epilepsy  or  epileptiform  seizures. 

In  addition  to  this  overgrowth  of  the 
clinoidal  processes,  a  large  proportion  of  the 
cases  show  distinct  increase  in  density  in 
the  bony  tissues  forming  the  roof  of  the  orbits, 


the  sphenoidal  sinus,  and  the  ethmoidal  cells. 
In  quite  a  number  of  cases,  the  sphenoidal 
cells  are  decidedly  blocked  with  newly-formed 
bony  tissue.  This  condition  resembles,  to  a 
marked  degree,  the  appearance  of  the  skull 
in  general  acromegaly  and  has  been  inter- 
preted by  us  in  accordance  with  a  theory 
advanced  by  Doctors  McKennan  and  Hen- 
ninger  as  a  localized  acromegaly.  Other 
investigations  along  this  line  will  be  published 
later. 

Our  investigations  to  date  total  some  one 
hundred  cases  of  epilepsy  in  which  a  very 
high  percentage  show  one  or  more  of  these 
features. 

The  pituitary  with  its  stalk,  the  infundib- 
ulum,  lies  within  the  sella  covered  over  by  a 
prolongation  of  the  dura,  the  diaphragma 
sellae,  through  an  opening  in  which  the  in- 
fundibulum  connects  the  gland  to  the  brain. 
The  anterior  lobe  is  large  and  embraces  on  its 
median  aspect  the  smaller  posterior  or  cerebral 
lobe.  The  anterior  lobe  is  of  a  glandular 
character,  histologically,  and  is  surrounded 
by  a  thick,  loose,  fibrous  capsule.  The 
posterior  lobe  is  smaller  and  softer,  and  to  it 
•directly  comes  the  infundibulum.  This  por- 
tion of  the  gland,  histologically,  is  rather 
nervous  than  glandular  tissue,  especially 
during  infancy  and  youth;  but  it  is  not  with 
the  pituitary  as  an  adjunct  to  the  nervous 
system  that  we  are  concerned,  but  rather 
with  the  possibility  of  interference  with  the 
posterior  lobe  of  this  gland  in  its  functional 
relation.  The  anterior  lobe  resembles  rather 
the  thyroid,  and  is  rather  kidney-shaped, 
receiving  its  blood-vessels  and  the  infundib- 
ular stalk  in  the  hilus  much  as  does  the  kid- 
ney. It  is  said  to  increase  in  size  until  about 
the  thirtieth  year.  Its  blood  supply  is  rich, 
and  its  function  in  connection  with  the  growth 
of  the  body  is  now,  thanks  to  the  researches 
of  Gushing  and  others,  so  well  understood 
that  we  need  not  discuss  it  at  this  time.  In 
some  animals  the  pituitary  stalk  persists 
during  life  and  is  continuous  with  the  epithe- 
lium lining  the  mouth,  passing  through  a 
canal  in  the  base  of  the  skull,  and  a  condition 
resembling  this  is  occasionally  met  with  in 
man,  where  a  canal  in  the  sphenoid  leads 
from  the  sella  turcica  to  the  base  of  the  skull 
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and  contains  a  prolongation  of  the  hypophysis. 
I  have  one  such  plate. 

It  is  thus  seen  that  the  pituitary,  owing  to 
its  peculiar  location,  may  be  encroached  upon 
to  a  considerable  degree  by  any  hyperostosis 
of  the  posterior  or  middle  clinoidal  processes, 
since  the  tough  dural  roof  completes  its 
enclosure  by  bone;  and  it  is  our  belief  that 
the  deviations  here  to  be  shown,  whether 
they  are  to  be  considered  as  anatomical 
deviations  or  as  the  result  of  a  more  or  less 


rapid  bone  deposit  due  to  an  inflammation 
(of  the  etiology  of  which  we  are  yet  ignorant), 
may  cause  a  hypohypophysial  condition  of 
which  the  epileptiform  attacks  are  merely  the 
symptoms.  Gushing  has  shown  that  inter- 
ference with  the  posterior  lobe  will  cause  a 
hyperexcitability  of  the  cerebral  cortex,  and 
we  beUeve  that  the  cases  shown  belong  in  this 
class  wholly  or  in  part, 

I  quote  from  Gushing  on  the  pituitary  as 
follows: 
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"One  may  reassemble  the  data  in  regard 
to  the  possible  relation  of  hypophysial  in- 
sufficiency to  epilepsy  as  follows: 

"i.  Horsley,  it  will  be  recalled,  in  his 
first  experimental  hypophysectomies  in  the 
canine,  observed  no  post-operative  changes 
whatsoever  in  the  condition  of  the  animals. 
They  were,  however,  used  subsequently  as 
subjects  of  cortical  stimulation,  and  he  noted 
that  the  motor  cortex  was  unusually  excit- 
able. 

"2.  As  already  stated,  we  have  observed 
a  tendency  to  epileptiform  convulsions  in  a 
number  of  our  animals  kept  for  long  periods 
after  partial  hypophysectomy  —  animals 
that  ultimately  exhibited  symptoms  which 
we  attribute  to  glandular  insufficiency. 

**3.  The  study  of  a  series  of  cases  of 
hjrpophysial  disease  in  man  has  shown  that 
epUepsy  —  a  symptom  unobserved  in  states  of 
hyperpituitarism  —  is  a  frequent  accompani- 
ment of  clinical  conditions  in  which  an  in- 
sufficiency of  the  gland  is  manifest.  More- 
over, that  the  brain,  under  these  circum- 
stances, is  possibly  overexcitable,  is  suggested 
by  the  nimiber  of  individuals  in  whom  gusta- 
tory attacks  have  occurred  under  the  in- 
fluence presumably  of  a  direct  local  irritation 
of  the  adjacent  uncinate  cortex  by  the  en- 
larged gland. 

"4.  As  is  well  known,  epilepsy  is  a  frequent 
sequel  of  cranial  injuries.  In  certain  types 
of  injury,  as  the  common  bursting  fractures 
of  the  base,  the  pituitary  body  is  prone  to  be 
damaged. 

**S.  If,  as  we  believe  to  be  the  case,  the 
posterior  lobe  secretion  normally  enters  the 
cerebrospinal  fluid  and  thus  comes  to  be  in 
solution  in  a  fluid  which  subsequently  bathes 
the  cortex,  it  is  possible  that  its  diminution 
from  hypophysial  disease  or  injury  may  un- 
favorably affect  the  activity  of  the  cortical 
cells.  On  this  basis  it  is  conceivable  that  a 
local  scar  which  involves,  or  a  tumor  which 
presses  upon,  a  given  area  of  the  cortex,  may 
prevent  Uie  access  to  the  cells  of  a  substance 
which  is  essential  to  their  functional  stability. 

"6.  Many  individuals,  supposed  to  be 
suffering  from  so-called  genuine  or  essential 
epilepsy,  present  manifestations  of  a  nutri- 
tional disorder  —  a  tendency  to  adiposity  and 


a  high  sugar  tolerance,  coupled  with  a 
lowered  temperature  and  pulse  rate  —  closely 
akin  to  the  constitutional  state  which  char- 
acterizes hypophysial  deficiency.  In  some  of 
these  individuals  the  administration  of  hypo- 
physial extract  has  served  to  moderate  the 
seizures  from  which  they  previously  suffered." 

The  pituitary,  in  common  with  other  duct- 
less glands,  in  order  to  functionate  requires  a 
blood  supply.  We  are  justified  also  in  be- 
lieving that  it  has  periods  of  activity  followed 
by  repose  (functionally  speaking).  During 
the  periods  of  activity,  it  is  engorged  with 
blood  and  an  increase  in  its  size  and  tension 
occurs. 

A  pituitary  that  is  not  roofed  in  has  a 
decided  advantage  over  one  that  is  completely 
encircled  and  enveloped  in  a  bony  cell. 
Moreover,  in  some  of  our  cases  it  is  hard  to 
determine  why  the  gland  has  not  been  com- 
pletely cut  off  by  a  slow  encroachment  of  the 
process  above  the  gland,  and  in  one  case, 
where  there  seems  to  be  a  calcareous  degenera- 
tion of  the  gland  going  on,  we  suspect  that 
this  has  happened. 

We  believe  we  are  justified  in  asserting  that 
the  gland  is  handicapped  by  being  encroached 
upon,  its  drculation  is  hampered  and  its 
physiological  activity  mechanically  inter- 
fered with  and  diminished,  and  that  the 
epileptoid  seizures  are  wholly  or  in  part  the 
result  of  the  deprivation  of  the  animal 
economy  of  those  substances  necessary  to 
metabolism  and  produced  within  the  pitui- 
tary. If  this  hypothesis  is  foimded  on  any 
truth  or  fact,  then  a  patient  suffering  such 
epileptoid  seizures  (due  wholly  or  in  part  to 
such  deprivation)  should  be  partially  or  com- 
pletely relieved  and  made  free  from  the 
seizures  if  it  were  possible  to  supply  artificially 
that  which  is  lacking  and  that  of  which  the 
patient  is  deprived,  due  to  the  partial  or 
complete  failure  of  normal  supply  from  the 
pituitary.  Two  of  my  colleagues  have  foimd 
that  the  administration  of  the  pituitary  ex- 
tract by  the  mouth  is  of  distinct  value  in  the 
specific  class  of  patients  under  discussion;  not 
to  the  extent  that  it  permits  of  the  immediate 
substitution  of  pituitary  extract  in  lieu  of  the 
well-tried  bromides,  but  rather  that  the  ex- 
hibition of  pituitary  extract  in  gradually  in- 
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creasing  doses  with  bromide,  followed  by  a 
slow  withdrawal  of  bromide  and  the  per- 
sistence of  pituitary  administration,  is  fol- 
lowed by  very  interesting  results.  At  first 
it  was  thought  that  the  proper  thing  to  do 
was  to  cease  the  bromides  and  substitute 
therefor  the  pituitary  extract.  Here,  how- 
ever, we  were  soon  taught  that  the  adminis- 
tration of  bromide  is  followed  by  immediate 
effect,  whereas  the  administration  of  pitui- 
tary extract  requires  a  considerable  length 
of  time  before  its  beneficial  effects  are  man- 
ifested. There  elapsed,  therefore,  an  interval 
during  which  the  patient  had  no  bromide  and 
had  not  yet  begun  to  experience  the  beneficial 
effects  of  the  extract,  during  which  time,  if 
such  time  were  allowed  to  elapse,  severe 
epileptic  seizures  were  very  likely  to  occur. 
From  this  it  seems  that  the  combined  method 
of  administration  is  the  one  to  employ,  fol- 
lowed by  the  slow  withdrawal  of  the  bromide 
to  a  minimum. 

Such  a  report  as  this  can  be  considered 
merely  as  a  preliminary  one.  The  proof  of 
such  an  hypothesis  will  require  a  very  much 
larger  number  of  cases  than  have  yet  been 
examined.  The  examination  of  any  such 
case,  to  be  of  value,  must  show  distinctly  and 
clearly  the  sella  turcica  and  the  processes.  If 
the  processes  do  not  show,  that  in  itself  is 
evidence  that  the  case  is  probably  one  of 
hypopituitarism  due  to  hypophysial  struma, 
with  enlargement  of  the  gland  and  pressure 
atrophy  of  the  processes.  Neither,  by  any 
means,  are  all  cases  of  epilepsy  developing 
between  the  ages  of  15  and  35  or  40  due  to 
encroachment  upon  the  pituitary.  In  some 
of  these  cases  there  will  be  found,  instead,  a 
very  small  pituitary,  but  not  encroached  upon. 

Gushing  has  devised  an  ingenious  method 


whereby  the  pituitary  region  can  be  reached 
and  removed  by  a  sellar  decompression. 
Such  an  operation,  however,  is  employed  for 
the  relief  of  intercranial  pressure.  What  we 
now  wish  him  to  devise  is  an  operation  for 
the  removal  of  one  or  both  clinoidal  processes 
in  these  cases  of  choked  pituitary.  If  such 
an  operation  can  be  devised  and  performed 
before  the  process  has  been  too  long  active 
and  before  the  gland  has  suffered  long  from 
its  imprisonment,  it  may  be  that  such  pro- 
cedure will  be  followed  by  brilliant  results. 
Such  an  operation,  however,  will  tax  the  skill 
and  ingenuity  of  any  surgeon. 

We  make  no  claims  for  the  truth  of  the 
hypothesis  comprised  in  this  preliminary  re- 
port, since  to  establish  such  a  claim  will  re- 
quire that  much  more  work  be  done  than  has 
been  done.  We  present  it  with  the  hope  that 
it  may  stimulate  the  interest  of  the  men  of 
this  society,  who  alone,  in  this  country,  are 
capable  of  carrying  on  such  an  investigation. 
These  cases  are  widely  scattered,  and  no  one 
man  can  hope,  in  a  reasonable  length  of  time, 
to  see  enough  of  them  to  make  his  single 
opinion  of  great  value.  If,  however,  the 
members  of  this  society  will  carefully  ray  the 
pituitary  fossa  of  every  epileptic  other  than 
those  so-called  chronic,  practically  congenital 
epileptics,  keeping  a  record  of  the  history  of 
the  onset  of  the  attacks  and  the  age  of  the 
patient,  etc.,  within  another  year  we  should 
have  a  large  number  of  such  cases  to  report, 
and  the  truth  of  the  matter  could  be  easily 
estabUshed.  Personally,  the  thing  works  out 
with  monotonous  regidarity,  due  to  the  fact 
that  Drs.  McKennan  and  Henninger,  and 
also  Dr.  Mayer,  are  trained  and  experienced 
neurologists,  who  select  the  epileptics  who 
are  examined. 
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THE  PRODUCT  OF   A   HOSPITAL* 

By  E.  a.  CODMAN,  M.  D.,  Boston 


THE  object  of  this  address  is  to  stimulate 
thought  on  and  discussion  of  the  stand- 
ardization of  hospitals.  I  take  it 
that  the  word  standardization  implies 
a  general  movement  toward  improving  the 
quality  of  the  products  for  which  hospital 
funds  are  expended.  As  a  rule  standards 
are  raised  by  stimulating  the  best  —  not 
by  whipping  up  the  laggards.  It  is  for  this 
reason  that  I  am  selecting  some  of  the  best 
Philadelphia  hospitals  as  hopeful  material. 
Their  weaknesses  are  less  than  those  of  other 
cities,  so  that  what  may  appear  to  be  local 
criticisms  will  be  found  to  apply  to  all  the 
great  general  hospitals  in  the  cities  of  the 
United  States. 

In  various  manufacturing  businesses  I 
imagine  that  it  is  not  difficult  to  render  an 
exact  accoxmt  of  the  product  of  a  factory. 
So  many  dozen  tin  cans,  cakes  of  soap,  tooth- 
picks, or  pickled  pigs'  feet  are  readily  figured 
up.  With  educational  institutions  and  hos- 
pitals the  problem  is  very  difiFerent.  The 
statement  of  the  number  of  patients  treated 
or  of  students  graduated  gives  but  a  fraction 
of  the  products  of  such  institutions.  What, 
then,  are  the  products  of  a  large  hospital, 
whetter  in  the  forms  of  healed  wounds, 
healthy  babies,  faithful  nurses,  promising 
young  surgeons  and  physicians,  or  in  the  more 
abstract  forms  of  original  ideas  on  pathology 
or  treatment,  model  methods  of  administra- 
tion, or  such  intangible  things  as  enthusiasm 
and  ideals? 

It  would  be  supposed  that  in  the  annual 
reports  of  hospitals  some  account  of  their 
products  would  be  found.  To  a  certain  ex- 
tent this  is  true,  but  often  much  of  the  material 
in  an  annual  report  is  but  a  mere  account 
of  money  subscribed  and  the  proportionate 
amoimts  which  are  spent  on  the  different 
departments. 

I  recently  collected  the  annual  reports  of 
many  of  the  large  hospitals  in  America  and 
endeavored  to  compare  them,  with  a  view, 
if  possible,  to  obtaining  some  definite  form 
of  report  which  would  be  available  for  all 

>  An  address  read  before  the  Philadelp  ua 


such  institutions  and  which  would  enable 
those  interested  to  compare  the  work  done 
by  the  different  ones.  Unfortunately,  many 
of  the  things  which  seemed  to  me  of  the  first 
importance  are  scarcely  mentioned,  if  at  all. 
I  am  proud  to  say  that  the  report  of  the 
institution  with  which  I  am  connected  (the 
Massachusetts  General  Hospital,  of  Boston) 
I  find  to  be  as  full  and  instructive  as  the 
report  of  any  hospital  in  the  country;  but 
even  that  carefully  prepared  volume  is  not 
wholly  satisfactory. 

For  the  sake  of  promoting  discussion,  I 
will  briefly  attempt  to  give  an  account  of  the 
products  of  this  hospital  for  the  year  191 2, 
taking  part  of  this  information  from  the 
annual  report,  and  mentioning  some  of  the 
more  important  things  which  the  hospital 
has  accomplished  but  which  are  not  stated 
in  the  report.  I  hope  that  in  the  discussion 
which  is  to  follow  we  may  learn  some  method 
of  proportioning  these  different  products  in 
terms  of  relative  value. 

The  Massachusetts  Hospital  has  320  beds 
and  a  large  out-patient  department  or  dis- 
pensary. Six  thousand  eight  hundred  and 
ninety-six  patients  were  treated  in  the  wards 
and  22,639  in  the  out-patient  department. 
Similar  gross  facts  can  be  obtained  from 
almost  every  hospital  report,  but  when  an 
attempt  at  comparison  of  the  figures  alone 
is  made,  some  ratio  must  be  established  be- 
tween the  number  of  beds  in  the  institution, 
the  number  of  patients,  and  the  per  capita 
expense.  With  these  figures  we  may  form 
a  sort  of  bed  unit,  corresponding  to  foot- 
poimds  in  physics,  which  would  show  the 
product  of  the  institution  in  the  number 
of  beds,  the  patients  treated  per  bed,  and 
the  price  per  patient  per  day.  The  number 
of  patients  treated  and  the  per  capita  ex- 
pense are  some  indisputable  facts  which 
appeal  to  minds  trained  for  business  problems, 
as  those  of  conventional  hospital  trustees. 
They  feel  that,  having  made  their  arrange- 
ments so  that  a  single  bed  may  be  used  by 
twenty-odd  different  patients  at  a  reasonable 
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expense  in  the  course  of  a  year,  the  question 
of  cure  or  benefit  is  entirely  in  the  hands  of 
their  medical  brethren,  and  of  little  conse- 
quence to  them  or  to  those  who  support  the 
hospital.  Really  the  whole  hospital  problem 
rests  on  this  one  question:  What  happens 
to  the  cases?  In  this  connection  I  want  to 
speak  of  the  work  of  Mr.  Michael  H.  Davis, 
die  business  manager  of  the  Boston  Dispen- 
sary, who  has  recently  called  public  attention 
to  a  new  viewpoint  in  hospital  and  dispensary 
management.  He  has  applied  the  modern 
principles  of  business  efficiency  to  institu- 
tional work  by  analyzing  certain  groups  of 
cases  coming  to  the  Boston  Dispensary.  He 
is  able  to  eliminate  a  certain  proportion  of 
visits  as  useless.  From  the  point  of  view  of 
treatment,  there  are  certain  diseases,  for 
instance,  gonorrhoea,  which  obviously  cannot 
be  essentially  improved  by  one  visit.  These 
visits  appear  in  the  annual  report,  but  cannot 
really  be  considered  as  products  of  the  in- 
stitution; they  correspond  to  the  badly 
made  articles  in  a  factory  which  have  to  be 
thrown  away.  Such  a  principle  applied  to 
the  product  of  a  hospitad  bed  might  show 
that  twenty-odd  cases  treated  by  one  bed  in 
one  institution  might  correspond  to  a  far 
smaller  number  in  another  institution.  To 
answer  this  question,  one  must  turn  to  the 
portion  of  the  report  on  the  classification  of 
diseases  and  the  results  obtained  by  each. 

Leaving  aside  the  number  of  patients  treat- 
ed and  the  question  of  whether  or  not  these 
patients  were  benefited,  there  are  certain 
products  of  the  institution  which  are  of 
great  value,  seemingly  irrespective  of  the 
result  to  the  patient.  The  most  obvious  is 
the  instruction  of  medical  students  receiving 
clinical  experience  as  assistants  or  as  gradu- 
ates or  undergraduates.  At  the  Massachu- 
setts General  Hospital,  61,000  student-hours 
of  instruction  were  given  to  163  students 
in  the  lecture  rooms  or  wards  of  the  hospital, 
besides  many  hours  of  instruction  at  the 
Harvard  Medical  School,  in  which  data 
obtained  from  the  hospital  in  the  form  of 
photographs  and  clinical  experience  of  the 
professors  were  utilized.  This  estimate  does 
not  include  our  graduate  or  summer-school 
teaching.    At    first    sight    this    instruction 


seems  proportionate  to  the  number  of  patients, 
but  practically  this  is  far  from  being  the  case. 

In  hospitals  where  the  proportion  of  visit- 
ing surgeons  and  physicians  to  the  number  of 
patients  is  smaller,  far  less  instruction  can  be 
given.  Clinical  treatment,  as  well  as  clinical 
instruction,  requires  time.  The  product  of 
the  hospital  in  the  education  of  the  medical 
student  is  by  no  means  proportionate  to  the 
number  of  patients.  There  are  much  larger 
hospitals  at  which  no  such  enormous  amount 
of  time  is  utilized  for  medical  instruction. 
Besides  the  nimiber  of  students  and  student- 
hours,  the  quality  of  the  instruction  must 
also  be  considered.  Personally,  I  believe 
that  the  system  of  paying  the  instructors  of 
a  medical  school  by  giving  them  an  oppor- 
tunity to  do  advertising  as  consultants  is 
a  vicious  and  false  system.  It  puts  too  great 
a  strain  on  weak  human  nature. 

One  might  say  that  the  instruction  of  the 
students  is  irrespective  of  the  results  to  the 
patients,  but  let  us  suppose,  in  surgery,  for 
example,  that  all  the  operations  which  have 
been  watched  by  these  students  have  been 
misdirected  efiForts  at  the  cure  of  disease,  and 
the  students  have  learned  to  do  something 
which  is  not  worth  while  and  does  not  really 
improve  the  patient.  The  product  of  the 
hospital  in  this  case,  even  as  regards  student 
instruction,  would  be  nil  —  even  worse  than 
nil.  We  are,  therefore,  referred  again  to  the 
classification  of  disease  and  the  results  to  the 
patients,  because  a  student  would  naturally 
wish  to  receive  his  instruction  at  a  hospital 
where  the  treatment  was  shown  to  be  of 
benefit  to  the  patient.  We  may,  then,  say 
that  the  product  of  the  hospital  in  medical 
education,  like  the  product  in  the  number 
of  cases  treated,  depends  on  whether  or  not 
the  cases  are  well  treated. 

Another  product  is  the  number  of  nurses 
graduating,  and  this  product  varies  too,  not 
only  in  number  but  in  quality.  At  the 
Massachusetts  General  Hospital  34  nurses 
were  graduated.  I  can  easily  show  you  that 
this  l£t  means  much  more  than  the  number 
34  by  the  following  table,  which  shows  60 
positions  filled  by  the  superintendent  of 
nurses  at  the  Massachusetts  General  Hospital 
from  her  recent  graduates. 
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10  superintendents  of  hospitals. 

7  assistant  superintendents  of  hospitals. 
5  superintendents  of  training  schools. 

3  assistant  superintendents  of  training  schools. 
5  night  superintendents. 

11  heads  of  departments. 

4  instructors. 

5  medical  social  workers. 
5  private  school  nurses. 

2  medical  school  missionaries. 

1  anaesthetist. 

2  district  workers. 

Tbirty-four  nurses  graduating  to  fill  such 
positions  as  these  means  a  product  of  a  very 
fine  quality,  but  after  all  is  it  not  important 
that  the  nurses  shoidd  gain  their  experience 
in  carrying  out  good  treatment,  and  are 
not  nurses  wanted  at  other  institutions 
because  they  come  from  a  clinic  where  the 
technique  and  the  results  of  treatment  are 
superior?  Again  we  are  referred  to  the 
classification  of  diseases  in  the  table  of  results. 

The  Massachusetts  Hospital  also  furnished 
the  commimity  with  a  product  of  i8  trained 
house  surgeons  and  physicians.  These  men 
have  gone  into  our  community  and  others  to 
practice  the  forms  of  treatment  which  they 
have  learned  at  the  Massachusetts  General 
Hospital.  Will  they  do  good  in  the  new 
positions  which  they  occupy  if  the  basis  of 
their  education  was  founded  on  opinion  which 
ignored  the  real  results  of  the  treatment  of 
their  cases? 

In  191 2,  53  ladies  were  either  paid  or 
voluntary  helpers  in  the  social  service  de- 
partment. The  social  service  worker  is 
really  a  therapeutic  agent  —  she  forces  the 
prescriptions  of  the  physicians  down  the 
throat  of  the  careless  or  refractory  patient. 
She  blindly  believes  that  the  prescription 
will  do  good.  Does  it?  I  must  confess  that 
I  have  doubts  as  to  whether  the  actual 
treatment  carried  out  by  these  social  workers 
during  this  past  year  has  given  real  benefit, 
and  yet  I  consider  Dr.  Cabot's  exploitation 
of  the  social-service  idea  one  of  the  most  im- 
portant products  of  our  institution  in  the 
last  decade.  But  its  real  usefulness  will 
only  come  when,  by  scientifically  tradng 
our  cases,  we  have  shown  that  our  prescrip- 
tions are  really  eflScadous.  As  Dr.  Cabot 
himself  says:  "In  hospitals  without  an  ex- 
pert and  conscientious  medical  staff  it  is  al- 


most useless  to  establish  social  service. 
Every  item  of  our  social  works  gets  its  value 
from  the  accurate  physical  diagnosis  with 
which  we  start  or  to  which  we  try  to  con- 
tribute, and  from  the  rational  plan  of  the 
treatment  in  which  we  are  asked  to  assist. 
If  the  medical  diagnosis  13  faulty,  the  social 
work  based  on  it  may  do  serious  harm." 

To  my  mind,  ridden  as  it  is  by  the  end- 
result  hobby,  the  social  service  department 
should  be  of  greatest  value  as  an  instnunent 
of  recording  the  results  of  treatment. 

From  the  more  or  less  direct  hospital  prod- 
ucts which  we  have  been  considering,  we 
now  come  to  the  less  tangible  ones. 

In  1912,  115  papers  were  printed  by  the 
staff  of  the  Massachusetts  General  Hospital. 
All  these  papers  are  more  or  less  products 
of  the  hospital  —  most  of  them  entirely  so. 
In  considering  this  portion  of  the  subject, 
we  must  include  the  widening  effects  of  past 
contributions  and  the  accumulating  thimder 
which  next  year  will  appear  in  print.  Divi- 
dends of  honor  are  still  coming  to  the  hos- 
pital from  Bigelow's  work  on  the  hip-joint 
and  Fitz's  work  on  appendicitis,  and  we  may 
hope  that  other  epoch-making  papers  are 
now  in  process  of  construction. 

The  pubUcation  of  medical  and  surgical 
papers  by  members  of  our  profession  is  a 
very  interesting  phenomenon.  We  are  like 
boys  throwing  pebbles  into  a  pond.  Some 
stones  fall  without  even  a  splash,  producing 
only  that  peculiar  sucking  sound  which  we 
used  to  call "  cutting  an  egg."  Others  splash, 
wake  up  the  pond  for  an  instant,  and  send 
out  more  or  less  widening  circles,  which  fade 
away  entirely  or  leave  little  ripples  which 
nobody  recognizes  as  belonging  to  the  original 
splash.  Occasionally  some  apparently  dull 
boy,  when  our  backs  are  turned  or  when  we 
are  busy  watching  our  own  circles,  throws 
in  a  huge  rock  which  starts  an  enormous  wave, 
and  we  aU  throw  in  a  stone  in  a  hurry  and 
try  to  think  that  we  made  the  wave  our- 
selves. As  much  of  truth  as  there  is  in  our 
own  efforts  coincides  with  and  reinforces  the 
wave  until  even  its  author  is  appalled  by  its 
size. 

Think  of  the  modest  WUrzburg  professor 
and  the  tidal  wave  which  has  come  from  his 
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recognition  of  the  previously  unknown  X- 
rays!  Think  of  what  that  discovery  has 
meant  to  ahnost  every  branch  of  science,  and 
especially  to  medicine  and  surgery!  There 
is  to-day  hardly  a  disease  in  which  the  X-ray 
is  not  of  benefit,  either  for  diagnosis  or  ther- 
apy. Think  of  the  number  of  radiologists 
who  hurried  in  to  take  some  some  credit! 
Surely  the  product  of  that  Wiirzburg  labora- 
tory is  difficult  to  measure! 

Such  epoch-making  contributions,  however, 
are  not  the  ordinary  products  of  our  hospital 
factories.  The  ordinary  paper  is  merely  an 
additional  stone  thrown  to  swell  the  progress 
of  the  wave.  And  in  fact,  some  stones  only 
do  good  by  counteracting  some  other  smart 
boy's  big  splash.  Perhaps  this  negative 
product,  after  all,  is  one  of  the  important 
functions  of  a  hospital.  But  when  we  once 
realize  the  thousands  of  patients  the  world 
over  who  have  benefited  by  the  work  of 
Fitz,  and  the  millions  more  who  have  been 
helped  by  the  lesser  contributions  toward 
the  knowledge  of  almost  every  disease,  which 
have  come  from  the  less  famous  workers  at 
the  Massachusetts  General,  we  must  confess 
that  the  good  done  to  the  6000  patients  whom 
we  annually  treat  is  nothing  in  comparison. 

There  remain  many  other  by-products  of  a 
hospital,  some  of  which  are  important.  To 
my  mind  the  influence. of  the  hospital  on  the 
standards  of  medical  practice  in  the  com- 
munity is  of  greatest  importance. 

Great  institutions  are  checks  on  the  fredlties 
of  human  nature.  To  a  great  institution  like 
the  Massachusetts  Hospital,  men  may  give 
their  effort  toward  the  truth,  their  aspirations 
for  what  is  best,  but  they  cannot  contaminate 
it  except  briefly  with  their  personal  frailties. 
The  great  surgeon  or  physician  may  be 
avaricious,  mean,  ill-natured  at  home,  jealous, 
even  immoral  or  dnmken;  but  when  he  ap- 
pears for  public  duty  at  the  hospital  he 
must  at  least  assume  the  appearance  of 
virtue  and  efficiency.  With  his  reputation 
behind  him  he  may  gull  the  pubUc  at  his 
office  or  in  his  private  hospital,  but  in  the  pub- 
lic institution  the  trained  watchful  eyes  of  his 
assistants,  consultants,  and  nurses  are  ever 
on  him.  Youth's  earnestness,  hopefulness, 
and  outspoken  admiration  mean  much  to  him. 


To  hold  his  position  he  must'travel  and  read, 
at  least  somewhat,  to  keep  up  appearances, 
and  the  habit  of  self-examination  thus  formed 
reacts  on  his  private  practice.  The  laity 
realize  our  temptations  to  bluff,  but  they  do 
not  realize  how  much  they  are  indebted  to 
hospitals  for  discouraging  this  tendency  to 
bluff,  and  substituting  a  habit  of  bluffing 
so  carefully  as  not  to  be  caught.  Just  as  in 
politics  the  self-seeker  must  exploit  some  pop- 
ular demand  to  attain  a  coveted  position,  so 
in  a  modern  hospital  the  physician  or  surgeon 
must  gain  some  of  his  prestige  by  his  advance- 
ment of  medical  science.  As  Professor  James 
said  in  his  "Essay  on  Habit,"  even  agnostics 
may  in  time  become  religious  if  they  form 
the  habit  of  going  to  church  every  Sunday. 

I  therefore  place  the  raising  of  the  standard 
of  professional  honor  —  or  shall  I  say  ac- 
curacy —  in  a  community  as  one  of  the  most 
important  by-products  of  a  great  hospital. 
And  yet  this  very  point  brings  up  a  most  im- 
portant question  which  can  be  expressed 
thus:  Does  a  community  get  the  best 
service  by  allowing  as  many  as  possible  of  its 
busy  practitioners  to  brush  themselves  up  by 
superficial  work  at  the  hospital,  or  by  putting 
the  hospital  in  the  hands  of  a  few  paid  men 
who  shall  set  an  example  for  the  practitioners 
to  follow?  To  put  this  proposition  in  other 
words,  shoidd  each  great  city  have  one  or 
more  institutions  organized  like  a  private 
business  institution,  or  should  the  big  dty 
institutions  be  run  as  they  are  at  present, 
with  unpaid  staffs  on  a  seniority  sjrstem? 

The  answer  to  this  question  brings  us 
again  to  the  fundamental  point  in  the  whole 
hospital  problem. 

We  must  formtUate  some  method  of  hos- 
pital report  showing  as  nearly  as  possible 
what  are  the  results  of  the  treatment  obtained 
at  different  institutions.  This  report  must 
be  made  out  and  published  by  each  hospital 
in  a  uniform  manner,  so  that  comparison  will 
be  possible.  With  such  a  report  as  a  starting- 
point,  those  interested  can  begin  to  ask  ques- 
tions as  to  management  and  efficiency. 

author's  note 

A  set  of  statistics  had  been  prepared  com- 
paring   the   mortality    at    a   certain   semi- 
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private  hospital  of  200  beds  with  that  of 
four  of  the  best  general  hospitals  in  America, 
having  a  total  of  1 200  beds.  These  statistics 
were  obtained  from  published  reports.  They 
clearly  showed  that  the  semi-private  hospital 
not  only  did  many  more  operations,  but  that 
the  mortality  was  much  lower,  especially 
in  some  of  the  more  difficult  branches  of 
surgery.  The  question  was  then  raised  as 
to  the  reasons  why  a  200-bed  surgical  hos- 
pital so  excelled  the  four  great  general  hos- 
pitals having,  together,  six  times  the  number 
of  beds. 

Besides  the  many  obvious  reasons,  such  as 
the  fact  that  many  beds  inust  be  used  for 
medical  cases;  the  depraved  and  debilitated 
character  of  municipal  pauper  populations; 
the  obligation  which  rests  on  charitable  hos- 
pitals to  make  no  selection  of  cases;  the  de- 
pendence on  subscribed  funds;  the  fact  that 
the  visiting  physicians  and  surgeons  are 
unpaid,  etc.,  there  remain  other  questions 
more  directly  related  to  the  organization  of 
the  surgical  department.  These  questions 
were  prepared  to  be  graphically  presented  by 
the  following  questions  and  answers  to  be  ex- 
hibited on  successive  lantern  slides: 


Is  it  because  busy  men  whose  living  is  made 
outside  the  hospital  control  the  operative  material? 

Which  surgeons  operate  on  the  most  dificult 
cases  —  those  best  qualified,  or  does  seniority, 
chancQ,  or  the  calendar  dedde  such  questions? 

Should  not  honor  belong  to  seniority,  rather  than 
opportunity  to  operate? 

Should  not  a  surgeon  do  his  routine  operating 
as  an  elastic  young  man,  and  his  special  work  and 
private  practice  in  later  life,  when  his  capacity 
for  mere  manual  improvement  has  ceased  and  his 
experience  coimts? 

If  we  had  been  allowed  to  begin  to  operate 
earlier,  would  we  not  be  willing  to  let  others  do  so? 

What  good  does  a  staff  surgeon  do  (except  to 
himself)  by  doing  simple  operations  which  his 
juniors  can  do  as  well? 


In  answer  to  similar  unpleasant  questions,  the 
surgical  staff  of  the  Massachusetts  General  Hospital 
did  this: 

They  reorganized  in  such  a  way  that  each  active 
member  of  the  staff  undertook  to  give  special 
study  to  some  difficult  class  of  cases,  and  in  return 
the  hospital  assigned  to  each  member  all  the  cases 
of  that  group. 

The  result  has  been  that  the  mortality  in  these 
groups  of  cases  showed  a  great  improvement,  and 


our  community  has  at  its  service  a  few  men  qualified 
to  do  each  of  these  difficult  oi>erations. 

Does  the  semi-private  institution  have  less  Waste 
Products? 

For  example,  each  day  the  patient  is  delayed  by 
(i)  slight  or  grave  wound  sepsis;  (2)  the  surgeon 
being  detained  by  private  practice;  (3)  preventable 
complications  such  as  bronchitis,  phlebitis,  cystitis, 
sinuses,  etc. 

Or,  for  example,  all  the  days  the  patient  was  in  the 
hospital  — 

If  his  hernia  soon  recurred. 

If  some  of  his  gall-stones  were  not  removed. 

If  his  operation  was  unnecessary  or  inappropriate. 

If  his  appendix  was  removed  instead  of  his  renal 
calculus. 

If  he  died  without  a  good  excuse. 


To  whose  interest  is  it  to  minimize  these  Waste 
Products? 

Should  the  superintendent,  the  trustees,  or  the 
junior  or  senior  visiting  surgeons  attend  to  it? 

At  any  rate  it  would  not  be  a  popular  task. 


The  Massachusetts  Hospital  has  answered  these 
questions  by  establishing  an  end-result  catalogue. 
By  means  of  this  catalogue  and  two  hours  a  week  a 
superintendent,  a  trustee,  or  a  senior  surgeon  can 
keep  himself  accurately  informed  as  to  what  is 
happening  to  6000  cases  a  year. 

For  whose  primary  interest  is  it  to  have  the  hospital 
efficient?    For: 

1.  The  patient  who  seeks  relief. 

2.  The  public,  who  support  the  hospital  and  in 
return  expect  a  high  standard  of  knowledge  on  the 
part  of  their  own  private  physician  or  surgeon. 

3.  The  hospital  itself,  which  as  an  institution 
has  an  individuality  of  its  own. 

Who  represents  or  acts  for  these  interests? 
Strangely  enough,  the  answer  is:    No  one,  it  is 
for  the  interest  of  no  one.    It  is  the  duty  of  no  one. 


For  instance: 

For  whose  interest  is  it  to  investigate  what  is  the 
actual  result  to  the  patient  operated  on? 

For  whose  interest  is  it  to  insist  on  the  resignation 
of  incompetent  old  Doctor  So-and-so,  who  is  one  of 
the  best  fellows  that  ever  lived? 

Who  will  warn  the  largest  annual  contributor 
that  his  agreeable  classmate,  Doctor  So-and-so,  is 
totally  unfitted  to  remove  his  stomach? 

Who  is  to  say  that  a  hospital  is  doing  more  harm 
than  good  in  surgery,  and  that  its  funds  would  be 
better  expended  as  an  institution  for  nervous 
diseases?  

There  is  a  difference  between  interest  and  duty. 

You  do  your  duty  if  the  work  comes  to  you, 
but  you  don't  go  out  of  yoiur  way  to  get  the  work 
unless  it  is  for  your  interest. 
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Let  us  make  attention  to  the  medical  and  surgical 
efficiency  of  the  hospital  the  dtUy  of  some  one. 

But  if  we  think  too  much  about  marialUy,  shall 
we  not  fail  to  do  desperate  operations  wluch  we 
should  do? 

Who  should  attempt  these  desperate  operations  — 
the  man  anxious  to  make  a  reputation,  or  the  man 
who  has  made  one? 


PRODUCTS  OF  THE 


The  operation  of  gastrectomy  for  cancer  of  the 
stomach  is  a  good  example. 

A  mortality  even  as  high  as  50  per  cent  is  justifi- 
able, because  unfavorable  as  well  as  favorable  cases 
should  be  done.  But  what  surgeon  doing  private 
practice  has  reputation  enough  to  undertake  such 
a  mortality?  To  be  successful  with  this  operation 
a  man  should  have  great  surgical  skill,  special 
training  on  animals,  abundant  opportunities  to  do 
the  operation,  and  security  of  reputation,  so  that 
his  private  practice  will  not  be  ruined  by  the  neces- 
sarily high  mortality. 

Which  of  us  with  cancer  of  the  stomach  would 
not  be  willing  to  take  a  50  per  cent  chance  in  skilled 
hands?  

The  Hospital  Section  of  the  American  Medical 
Association,  the  American  Hospital  Association, 
and  the  Clinicd  Congress  of  Surgeons  have  each 
appointed  a  Committee  on  the  Standardization 
of  Hospitals. 

The  Carnegie  Foundation  has  agreed  to  conduct 
an  investigation. 

Are  you  ready? 

SUGGESTIONS 

That  each  prominent  hospital  in  this  city  appoint 
an  efficiency  committee  consisting  of  a  trustee,  a 
member  of  the  staff,  and  a  superintendent. 

That  these  committees  inquire  into  the  efficiency 
of  their  own  hospitals,  with  a  view  to  answering  the 
questions  which  are  sure  to  come  from  the  Carnegie 
Foundation. 

That  an  example  of  this  kind  set  by  the  Phila- 
delphia hospitals  would  lead  to  the  establishment 
of  similar  committees  in  other  cities,  and  eventually 
to  a  national  organization  representing  the  patient, 
the  public,  and  the  individual  institutions. 

A  graphic  representation  showing  that 
all  the  radial  facts  depend  on  the  central  idea. 

Beginning  at  the  top  and  referring  to  the 
center  we  see  that  the  number  of  patients 
treated  is  of  no  consequence  unless  they  were 
benefited. 

The  cost  per  patient  per  day  shows  pure 
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extravagance  if  none  of  the  patients  were 
benefited;  but  if  all  the  patients  were  cured 
it  would  be  a  record  for  economy. 

The  average  days  per  bed  or  average 
patients  treated  per  bed  per  year  are  like- 
wise affected  by  the  ratio  of  success  to  failure. 

Of  what  use  are  61,000  student-hours  and 
all  efforts  to  instruct  nurses,  assistants,  and 
graduate  students  and  visitors,  if  we  do  not 
know  what  results  we  are  obtaining?  The 
value  of  the  instruction  is  proportionate  to 
our  success  in  treatment. 

If  IIS  papers  are  written  on  individual 
statements  of  the  results  of  their  writers' 
observations  or  treatment,  will  they  not 
carry  more  weight  to  the  professional  public 
if  the  authority  of  the  hospital  in  its  annual 
report  endorses  the  writers'  statements  by 
the  presentation  of  the  actual  figures  of 
patients  cured  or  relieved? 

In  a  similar  way,  all  the  important  by- 
products depend  in  the  end  on  demonstration 
that  the  patient  can  be  helped. 
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INCRUSTATIONS   OF  THE  RENAL  PELVIS  AND   URETER 

By  JOHN  R.  CAULK,  A.  M.,  M.  D.,  Saint  Louis 

Genito-Urinary  Surgeon  to  Out-Patients»  Washington  Univenky 


SINCE  reporting  to  the  American  Asso- 
ciation of   Genito-Urinary  Surgeons, 
last  year,  a  case  of  calcareous  incrusta- 
tion around  one  of  the  renal  papillae,  I 
have  encountered  three  cases  exhibiting  a  some- 
what similar  pathological  process,  which  I 
desire  to  present  for  your  consideration. 

The  whole  question  of  stone  formation  and 
of  calcareous  deposition  in  the  genito-urinary 
tract,  as  well  as  in  the  body  tissues  in  general, 
is  surrounded  by  such  an  atmosphere  of  con- 
fusion that  mudi  attention  and  interest  have 
centered  on  it.  Many  hypotheses  have  been 
proposed  and  many  debates  created. 

The  pathological  picture  of  the  case  above 
referred  to  seemed  to  warrant  the  conclusion 
that  the  incrustation  of  the  renal  papilla  was 
secondary  to  a  papillary  necrosis.  In  re- 
viewing the  opinions  of  other  men  on  the 
subject  of  calcareous  deposits  in  the  body 
tissues,  it  is  found  that  the  great  majority 
are  of  the  opinion  that  necrosis  is  the  prime 
factor  in  such  formations. 

Delafield  and  Prudden,  in  their  chapter  on 
''Calcareous  Infiltration,^^  say  that  in  this 
condition  there  is  a  deposition,  either  in  the 
cells  or  intercellular  substance,  of  larger  or 
smaller  granules  composed  chiefly  of  phos- 
phate or  carbonate  of  calcium.  Pathological 
calcification  usually,  if  not  always,  occurs  in 
parts  which  are  dead  or  in  a  condition  of  re- 
duced vitality  as  a  result  of  antecedent  ab- 
normal processes  which,  as  a  rule,  are  of 
inflammatory  nature.  Fatty  degeneration 
of  the  cells  frequently  precedes  calcification. 
Liek  has  found  in  his  experiments  that 
calcareous  deposition  in  the  kidney  is  marked- 
ly hastened  by  circulatory  disturbances. 
Regarding  circulatory  disturbances  Maschka 
says  that  heart  disease  can  have  an  influence 
in  the  production  of  stone.  Liek  concludes 
that  a  combination  of  necrosis  and  circulatory 
embarrassment  is  necessary  for  calcareous 
deposits;  while  Aschoff  lays  stress  especially 
on  urinary  stasis  and  the  excessive  secretion 
of  certain  salts. 


Ebstein  calls  particular  attention  to  the 
r61e  played  by  colloids.  In  stone  formation 
he  believes  tiat  colloids  form  the  ground 
substance,  which  is  absolutely  essential,  no 
matter  what  the  composition  of  the  stone. 
He  was  able  to  produce,  in  animals,  renal, 
ureteral,  and  vesical  calculi  by  feeding  the 
animals  on  oxamide,  which  he  believes  acts  as 
a  toxic  agent  on  the  epitheliima  of  the  urinary 
tract,  causing  degenerative  changes,  and  that 
the  degenerated  epithelial  cells  impregnated 
with  oxamide  form  the  nucleus  of  the  stone. 

Ehrlich  considers  the  presence  of  iron  in  the 
tissues  to  have  an  important  bearing  on  cal- 
careous deposits. 

Kumita  believes  that  infection  plays  the 
important  rdle  in  incrustations.  This  was 
contradicted  by  TuflHier. 

Mueller  says  that,  as  a  result  of  primary 
necrotic  inflammation  of  the  kidneys,  salts 
are  formed  around  the  tissues  which  are  in- 
jured, and  incrustations  and  stone  formations 
ensue. 

Litten  proved  that  hasmorrhagic  infarcts 
and  tissues  with  arterial  anaemia  possess  a 
high  aflGinity  for  calcium.  Many  authors  be- 
lieve in  a  specific  diathesis.  Some  claim  that 
patients  suffering  with  gout,  rickets,  osteo- 
malacia, and  spinal  caries  have  a  special  dis- 
position to  stone  formation.  This  is  greatly 
questioned  by  others. 

Among  the  various  diseases  which  have  been 
proposed  as  having  an  etiological  influence 
in  stone  formation  have  been  typhoid  fe- 
ver, diphtheria,  cholera,  auto-intoxications, 
icterus,  eclampsia,  gout,  and  diabetes.  The 
poisons  which  may  predispose  to  this  con- 
dition are  cantharides,  corrosive  sublimate, 
chromates,  chlorates,  oxalic  acid,  aloin,  gly- 
cerine, phosphorus,  arsenic,  and  vinylamine. 
By  chronic  poisoning  with  the  latter,  Levaditi 
was  able  to  produce  a  papillary  necrosis  and 
secondary  incrustation  with  salts.  Thus  it 
seems  that  the  majority  of  observers  agree 
that  the  essential  process  for  calcareous  in- 
filtration is  necrosis. 


>  Read  before  the  Americui  Aasodation  of  GcBito-Uiiaaxy  Surgeont,  Washington,  D.  C,  May  7, 19x3. 
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The  question  next  arises,  Why  are  these 
salts  deposited  in  areas  of  necrosis? 

The  rationale  of  the  deposition  of  salts  in 
the  damaged  cells  and  tissues  is  not  clear, 
and  much  work  is  being  centered  on  the  prob- 
lem. In  infiltration  in  various  tissues  of  the 
body  the  salts  are  derived  from  the  blood 
and  lymph,  but  in  the  genito-urinary  tract 
they  are  evidently  derived  from  the  urine, 
which,  it  is  highly  probable,  is  hypersaturated 
with  them  on  account  of  a  special  diathesis. 

The  presence  of  phosphorus  in  the  affected 
tissues,  the  existence  of  fatty  acids  with  which 
the  calcium  may  form  insoluble  soaps,  and 
proteids  capable  of  uniting  with  calcium, 
have  all  been  advanced  as  determining  fac- 
tors. This  whole  question  was  admirably 
presented  by  Wells  in  his  Harvey  lectures. 

The  comparative  rarity  of  primary  in- 
crustations in  the  upper  urinary  passages 
seems  to  me  to  make  the  report  of  the  four 
cases  not  superfluous. 

Case  i.  Obstructive  calcareous  papillitis  — 
retention  cyst  of  the  kidney.  This  case  was  re- 
ported in  detail  in  the  Transactions  of  this  associa- 
tion last  year,  and  in  this  report  the  history  will  be 
given  in  abstract. 

Patient,  male,  46  years  of  age,  farmer.  Com- 
plained of  a  dull  aching  pain  in  the  right  side  be- 
neath ribs,  occasional  reflection  along  the  ureter 
into  the  scrotum;  also  had  symptoms  referable  to 
the  posterior  urethra  and  prostate. 

Family  history.     Father  died  of  cancer. 

Personal  history.  There  is  nothing  of  importance 
in  his  personal  history  with  the  exception  of  typhoid 
fever  at  the  age  of  21. 

Present  illness.  His  present  trouble  started 
about  a  year  and  a  half  ago  with  an  acute  colic  in 
the  right  side  below  the  costal  margin,  which  radi- 
ated along  the  ureter  into  the  scrotum.  Since  this 
time  there  have  been  many  similar  attacks.  Coin- 
cident with  this  there  were  increased  frequency  and 
slowness  of  urination,  slight  hesitancy  and  dimin- 
ished force  of  the  stream,  and  hsematuria.  The 
attacks  of  pain  above  described  were  exceedingly 
severe  in  the  beginning,  but  were  quieted  by  local 
applications.  He  did  not  pass  stone  or  gravel. 
The  pain  in  the  last  attacks  were  not  sharp,  but  of 
an  aching,  throbbing  character.  Upon  examination 
it  was  found  that  the  urinary  distress  was  due  to  a 
subacute  prostatitis  and  posterior  urethral  en- 
gorgement, which  promptly  cleared  up  on  treatment 
of  these  organs.  The  throbbing  pain  in  the  right 
side,  however,  persisted.  An  X-ray  picture  at  this 
time  showed  a  small  crescentic  shadow  in  the  region 
of  the  right  renal  pelvis.  Ureter  catheterization 
procured  perfectly  normal  urine  from  both  sides. 


with  the  exception  of  an  occasional  red  blood-cell 
from  the  right.  Phthalein  test  appeared  on  the 
right  side  in  nine  minutes,  on  the  left  in  eight 
minutes.  First  hour  output  on  the  right  side,  15 
per  cent;  second  hour  output,  12  j>er  cent.  First 
hour  on  the  left  side,  18  per  cent;  second  hour,  13 
per  cent.  On  the  presence  of  the  shadow  and  the 
finding  of  a  few  blood-ccUs  from  the  centrif ugalized 
urine,  a  lumbar  nephrotomy  was  done,  and  the 
following  interesting  pathological  picture  was  ob- 
tained. A  cyst  the  size  of  a  small  walnut  was  found 
in  the  lower  pole  of  the  kidney,  corresponding  to  one 
of  the  pyramids,  the  papilla  of  which  was  incrusted 
with  a  calcareous  material,  which  later  was  found 
to  be  composed  principally  of  calcium  phosphate. 
As  this  paper  has  its  bearing  only  on  incrustations, 
a  description  of  the  cyst  and  of  the  kidney  in  general 
will  be  omitted. 

A  pathological  report  of  the  papillary  lesion 
given  by  Dr.  Opie  is  as  follows:  The  sections 
were  preserved  in  4  per  cent  formalin  and 
the  material  was  decalcified  with  5  per  cent 
nitric  acid.  Blocks  were  mounted  in  paraffin 
and  stained  with  'hematoxylin  and  eosin. 
The  section  of  the  papilla  with  the  incrusta- 
tion showed  that  the  tip  of  the  papilla  was 
covered  with  a  homogeneous  material  which 
took  a  deep  blue  stain  of  decalcified  material. 
The  tissue  in  immediate  contact  with  this 
mass  has  undergone  hyaline  degeneration. 
In  this  hyaline  area,  as  the  calcified  mass  is 
approached,  numerous  minute  calcified 
granules  are  seen.  Deeper  into  the  substance 
of  the  papilla  the  tissue  is  loose  in  texture 
and  contains  numerous  small  blood-vessels. 
There  are  also  occasional  collections  of  l)anph- 
oid  cells.  It  was  thought  that  this  con- 
dition was  due  to  a  primary  necrosis  of  the 
papilla,  with  a  secondary  deposition  of  calcium 
phosphate. 

Case  2.  Incrustation  of  calcium  phosphate  on 
the  posterior  wall  of  the  renal  pelvis.  Patient  35 
years  of  age,  male.  Complained  of  aching  pain  in 
the  right  kidney  region  and  blood  in  his  urine. 

Family  history.     Negative. 

Personal  history.  The  only  diseases  of  importance 
were  diphtheria  at  the  age  of  18  and  acute  tonsillitis 
in  1909.  Following  this  the  patient  began  to  sufiFer 
with  pain  in  the  right  kidney  region  and  occasionally 
with  pain  in  the  right  side  lower  down,  for  which  he 
sought  relief  at  the  hands  of  a  Chicago  surgeon  who 
removed  his  appendix,  which  was  said  to  be  gan- 
grenous. Shortly  after  this  he  had  another  similar 
attack,  and  since  then  he  has  had  attacks  with  much 
greater  frequency.  In  October,  19 10,  during  the 
course  of  one  of  these  attacks,  he  passed  blood  in 
his  urine.     Since  then  he  has  passed  blood  with  most 
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of  the  attacks  of  pain.  I  saw  him  in  November, 
about  one  week  after  one  of  his  sieges. 

Examination.  Patient  was  a  slender,  ansemic 
individual,  but  nothing  abnormal  was  found  in  his 
general  physical  examination. 

Cystoscopic  examination.  Catheter  passed  easily. 
No  residual  urine.  Bladder  capacity  normal;  both 
ureteral  orifices  normal  in  appearance.  Ureteral 
catheters  passed  easily  on  both  sides  and  the  urine 
showed  the  following:  Right  side,  many  w.  b.  c, 
few  r.  b.  c.  and  colon  bacilli,  albumin  and  casts; 
left  side  clear,  no  albumin,  few  r.  b.  c.  Phenol- 
sulphonephthalein,  given  subcutaneously  in  a  6-mg. 
dose,  appeared  on  the  right  side  in  12  minutes;  first 
hour  output,  right  side,  32  per  cent.  Left  side 
appeared  in  12  minutes;  first  hour  output  35  per 
cent.  X-ray  picture  showed  a  shadow  in  the  region 
of  the  right  kidney  pelvis. 

Operation.  Right  lumbar  nephrotomy;  kidney 
freed  and  delivered  and  bisected  with  silver  wire. 
No  stone  was  found  in  the  kidney.  By  invaginating 
the  renal  pelvis  it  was  found  that  a  brownish  in- 
crustation lined  the  greater  part  of  the  posterior  wall. 
A  sponge  was  packed  below  and  this  calcareous 
material  shelled  off  from  the  wall  of  the  pelvis,  to 
which  it  was  very  adherent,  und  in  one  place  the 
pelvic  wall  was  torn  during  the  removal  of  the 
material.  The  tissue  under  the  calcareous  material 
was  very  granular  and  friable.  After  the  incrusta- 
tion was  completely  removed  the  pelvis  was  irrigated 
thoroughly.  EJdney  closed  in  the  usual  manner. 
Small  drain  to  kidney.  Wound  closed  with  inter- 
rupted catgut.  Following  operation  there  was  a 
slight  urinary  leakage  for  three  days.  This  prompt- 
ly ceased,  and  the  patient  made  an  uninterrupted 
recovery.  Since  then  he  has  been  perfectly  free 
from  pain,  has  gained  weight,  and  the  urine  is  per- 
fectly clear. 

Whether  the  necrotic  pelvic  wall  was 
secondary  to  the  calcareous  deposit,  or 
whether  the  changes  in  the  pelvic  wall  were 
primary  and  responsible  for  the  deposit, 
cannot  be  definitely  stated,  but  from  the 
pathological  findings  of  the  other  observers 
it  would  seem  that  the  calcareous  deposition 
was  secondary  to  the  changes  in  the  renal 
pelvis,  similar  to  what  was  found  in  the  papilla 
in  Case  i. 

Case  3.  Incrustation  of  the  upper  ureter.  Pa- 
tient, a  woman  32  years  of  age,  whose  complaint 
was  intermittent  attacks  of  coUcky  pain  in  epi- 
gastrium and  an  occasional  soreness  in  right  upper 
back. 

Family  history.     Negative. 

Personal  history.  No  acute  illness,  no  chronic 
cardiac  pulmonary  or  gastro-intestinal  disorders. 
Menstrual  history  normal.  Has  borne  two  chil- 
dren; both  deliveries  normal.  There  was  never  any 
trouble  during  her  pregnancies. 


Present  illness.  Two  months  after  first  child  was 
born  (eight  years  ago)  she  was  suddenly  seized  with 
cramps  in  epigastrium  region,  which  lasted  for 
several  hours.  Pain  did  not  radiate,  and  as  she 
described  it  "stayed  in  the  pit  of  her  stomach." 
Since  that  time  she  has  scarcely  passed  a  day  with- 
out having  a  similar  pain .  These  attacks  have  borne 
no  relation  to  food  or  to  constipation.  Has  never 
had  any  chills,  fevers,  sweats,  or  jaundice.  There 
has  been  absolutely  no  urinary  frequency,  pain,  or 
hsematuria.  Two  years  ago  she  had  her  appendix 
removed  for  the  trouble,  but  without  relief.  Since 
that  time  she  has  been  observed  by  numerous  men, 
who  have  presented  various  diagnoses.  Among  the 
diagnoses  may  be  mentioned  gall-stones,  cholecysti- 
tis, gastric  and  duodenal  ulcer,  pyloric  spasm,  pelvic 
inflammatory  disease,  and  others.  During  this 
time  she  has  had  about  thirty  X-ray  pictures  and 
fluoroscopic  examinations  with  bismuth-  meals. 
Her  husband,  who  is  a  friend  of  mine,  desired  that 
I  determine  the  condition  of  her  kidneys.  On 
inquiring  into  her  case,  I  found  that  she  had  ab- 
solutely no  symptoms  referable  to  her  kidney  regions 
with  the  exception  of  an  occasional  ache  in  right  up- 
per back.  She  had  never  passed  any  stone  or 
"gravel"  to  her  knowledge. 

Examination.  In  spite  of  all  the  trouble  and 
suffering,  she  was  very  well  preserved.  There  was 
nothing  found  in  the  general  abdominal  examina- 
tion. No  tenderness  anywhere  in  the  abdomen. 
Urine  perfectly  clear,  but  on  centrifugalization  an 
occasional  w.  b.  c.  and  some  calcium  oxalate  crystals 
were  found.  No  trace  of  albumin.  Cystoscopic  ex- 
amination showed  a  perfectly  normal  bladder.  The 
right  ureteral  orifice  was  slightly  larger  than  usual, 
but  presented  no  evidences  of  an  inflammatory  reac- 
tion. Left  catheter  passed  easily  to  the  renal  pelvis; 
right  catheter  was  obstructed  three  inches  lower 
than  the  left.  Urine  from  the  left  side  negative. 
From  the  right  occasional  w.  b.  c.  and  many  calcium 
oxalate  crystals.  As  I  thought  it  possible  that  her 
condition  might  be  due  to  an  intermittent  hydro- 
nephrosis, both  pelves  were  injected  with  10  per 
cent  collargol.  The  left  pelvis  was  normal.  On  the 
right  side  I  was  unable  to  get  the  collargol  into  the 
pelvis.  Immediately  after  withdrawing  the  cath- 
eter, patient  was  seized  with  a  pain  similar  to  the 
ones  above  described,  which  lasted  about  two  hours 
and  required  morphia.  Following  this  attack  she 
voided  urine  which  contained  many  particles 
similar  to  crushed  eggshell,  but  of  a  yellowish-brown 
color.  Several  days  later  an  X-ray  picture  was 
taken  and  showed  a  faint  shadow  about  one  and  one- 
half  inches  long,  evidently  in  the  upper  ureter.  A 
shadowgraph  catheter  was  passed  and  another 
picture  taken.  The  catheter  obstructed  exactly 
at  the  lower  margin  of  the  shadow.  At  this  time 
the  catheter  was  manipulated  freely,  following  which 
she  passed  a  considerable  amount  of  this  granular 
material.  Since  this  time  she  has  never  had  an 
attack  of  pain,  has  gained  a  great  deal  in  weight, 
and  feels  perfectly  well.    After  the  third  treatment 
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catheter  passed  easily  to  the  pelvis,  and  an  X-ray 
picture  showed  that  a  shadow  was  still  present  but 
considerably  smaller.  Encouraged  by  the  relief 
obtained  by  the  ureter  catheter,  I  attempted  to  re- 
move this  deposit  by  means  of  the  catheter.  After 
ten  manipulations,  extending  over  a  period  of  three 
months,  in  which  the  patient  had  been  perfectly 
free  from  pain,  an  X-ray  picture  showed  no  shadow. 
After  each  catheterization  I  injected  the  upper 
ureter  with  lo  per  cent  argyrol.  The  functional 
test  with  phenolsulphonephthalein,  given  after  the 
third  manipulation,  yielded  the  following:  Time  of 
appearance,  eight  minutes  on  both  sides.  Right 
side,  first  hour,  19  per  cent;  second  hour,  10  per 
cent.  Left  side,  first  hour,  22  per  cent;  second  hour, 
10  per  cent. 

A  r6siiin6  of  the  important  facts  of  this 
case  is  as  follows:  (i)  Reflection  of  pain  to 
the  epigastrium  with  no  radiation  along  ureter 
and  no  urinary  distress;  (2)  marked  ameliora- 
tion after  the  second  ureter  catheterization; 
(3)  numerous  diagnoses  of  different  abdom- 
inal conditions;  and  (4)  the  removal  of  the 
incrustation  by  means  of  the  ureter  catheter. 

In  the  beginning  I  was  at  a  loss  to  know 
whether  to  advise  operation,  with  the  removal 
of  the  calcareous  deposit,  or  to  attempt  the 
procedure  which  was  fiinally  adopted.  It 
impressed  me  that,  having  a  normal  kidney 
and  a  long  mcrustation  in  a  narrow  canal, 
with  evidently  an  inflammatory  ureter  back 
of  it,  the  chances  of  subsequent  stricture  would 
be  great,  with  a  probability  that  a  nephrec- 
tomy would  have  to  be  the  final  issue.  Hence 
it  seemed  that  even  if  the  incrustation  could 
not  be  removed,  if  the  patient  could  be  re- 
lieved of  pain  and  the  ureter  kept  patent  this 
would  be  the  most  desirable.  I  solicit  the 
opinion  of  this  association  on  this  particular 
point. 

Case  4.  Male,  52  years  of  age,  complained  of  an 
aching  pain  in  right  side  beneath  costal  margin. 

Family  history.    Negative. 

Personal  history.  Gonorrhoea  as  a  young  man; 
no  complications.  Typhoid  fever  in  early  adult 
life;  otherwise  negative. 

Present  illness.  Five  years  ago  patient  had  an 
attack  of  colic  in  his  right  side,  radiating  into  the 
scrotum  and  penis,  associated  with  urinary  fre- 
quency and  pain,  followed  by  the  passage  of  a  small 
irregular  calculus.  Since  that  time  he  has  had  three 
similar  attacks,  each  time  passing  a  small  jagged 
stone.  General  health  has  been  good  since  his  last 
attack.  No  chills,  fever,  or  sweats,  and  no  urinary 
distress.  Three  days  before  I  saw  patient  he  began 
to  complain  of  an  aching  pain  in  the  right  side 


beneath  the  ribs,  with  a  feeling  "as  though  his  sides 
were  being  blown  out."  There  was  marked  diminu- 
tion of  urinary  secretion,  and  for  24  hours  patient 
had  been  nauseated,  vomited,  and  suffered  with 
headache;  also  slightly  irrational.  Temperature 
ranged  from  100®  to  101.5®  F.  During  the  previous 
24  hours  had  voided  but  three  ounces  of  urine. 

Examination,  A  large  man,  flushed,  slightly 
irrational;  marked  tenderness  in  right  kidney  region 
with  kidney  considerably  enlarged. 

Cystoscopic  examination.  Catheter  passed  easily; 
two  ounces  of  very  concentrated  urine  withdrawn. 
Bladder  capacity  normal.  The  left  ureteral  orifice 
normal  in  appearance;  right  ureteral  orifice  oedem- 
atous  and  pouting.  Ureter  catheter  passed  easily 
on  the  left  side,  but  on  the  right  side  was  obstructed 
one-half  inch  within  the  orifice.  On  manipulation 
small  particles  escaped  by  its  side.  With  the  cath- 
eter in  place,  sterile  water  was  injected  into  the 
ureter  for  the  purpose  of  washing  out  some  of  the 
contents.  The  urine  from  the  left  side  was  clear 
and  contained  no  pus  cells  or  bacteria  but  many 
hyaline  casts.  No  urine  could  be  collected  from  the 
right  side.  Patient  was  put  on  rectal  salt  solution, 
purged,  and  given  large  quantities  of  water  to  drink. 
X-ray  picture  showed  a  very  faint  shadow  about 
three-fourths  of  an  inch  long  low  down  in  the  ureter, 
corresponding  to  the  location  in  which  the  catheter 
was  obstructed.  The  following  day  a  shadowgraph 
catheter  was  passed  into  the  orifice,  and  after  much 
manipulation  passed  by  the  obstruction.  Large 
quantities  of  urine  were  drained  through  the  cath- 
eter, and  patient  was  relieved  of  his  pain.  The  urine 
was  loaded  with  calcium  oxalate  crystals.  After 
the  kidney  was  thoroughly  drained,  catheter  was 
again  moved  to  and  fro  in  the  lower  ureter  and 
argyrol  injected.  Two  days  later  a  similar  pro- 
cedure was  undertaken.  The  material  which  passed 
was  not  only  sandy,  but  there  were  many  long,  flat 
spicules,  similar  to  those  in  Case  3.  This  patient 
was  advised  to  keep  himself  under  close  observation 
and  to  have  the  catheter  passed  at  frequent  inter- 
vals. However,  he  failed  to  take  the  advice  given, 
and  I  have  not  seen  him  since  last  August;  but  he 
writes  me  that  he  is  feeling  perfectly  well  and  has  no 
trouble. 

It  is  to  be  observed  that  the  incrustations 
in  the  cases  above  referred  to  occurred  in 
different  parts  of  the  upper  urinary  tract, 
establishing  no  special  point  of  predilection. 
Two  of  the  cases  exhibited  a  definite  patho- 
logical background  for  the  calcareous  de- 
posit— an  inflammatory  lesion  of  the  renal 
pelvis  in  one  case,  and  of  the  papilla  in  an- 
other. In  the  ureteral  cases  not  coming  to 
operation  the  fundamental  lesion  could  not 
be  determined;  but  in  the  light  of  the  other 
two  cases,  it  is  safe  to  assume  that  such  a 
lesion  was  present  in  these  also  and  served  as 
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the  etiological  factor  for  the  calcareous  im- 
plantation. In  the  two  cases  in  which  the 
incrustations  were  examined  chemically  it 
was  found  that  they  were  composed  of  cal- 
dimi  phosphate  with  traces  of  calcium  oxalate. 
In  the  two  ureteral  cases,  I  was  unfortunate 
in  not  securing  enough  of  the  material  for 
chemical  analysis.  In  Case  3,  through  a 
mistake,  the  nurse  did  not  save  the  total  urine 
as  I  had  directed,  and  in  Case  4  I  forgot  to 
leave  instructions  for  the  urine  to  be  retained 
and  strained.  However,  the  urine  in  these 
two  cases  contained  calcium  oxalate  crystals 
and  the  dry  material  presented  a  gross  ap- 
pearance similar  to  the  other  cases.  Thus  it 
seems  evident  that  the  deposit  in  all  four  cases 
consisted  of  calcium.  As  possible  etiological 
contributors  to  the  incrustation  in  the  four 
cases,  typhoid  fever  in  two  cases,  diphtheria 
in  two  cases,  and  tonsillitis  in  one  case  may  be 
mentioned.  In  the  last  mentioned  case, 
immediately  following  the  attack  of  tonsil- 
litis, the  first  renal  storm  was  ushered  in. 
It  seems  highly  probable  that  there  had  been 
an  acute  pyelitis. 

Case  4  (incrustation  of  the  juxtavesical 
ureter)  had  passed  previous  calculi,  which 
must  imdoubtedly  have  caused  inflanmia- 
tory  changes  and  necrosis  of  the  lower  ure- 
ter. Case  3  (upper  ureteral  incrustation) 
presents  a  negative  history  as  to  the  passage 
of  calculi.  It  is  possible,  however,  that  in 
her  initial  attacks  calculi  may  have  passed 
which  produced  changes  in  the  upper  ureter 
and  afforded  a  nidus  for  calcareous  implanta- 
tion. On  the  other  hand,  it  may  be  that  there 
had  been  a  local  circulatory  disturbance. 
Three  of  the  cases  were  males  and  one  was  a 
female.  The  symptomatology  of  three  of 
the  cases  suggested  a  kidney  lesion  and  pre- 
sented nothing  of  importance.  Case  3 
(upper  ureteral  incrustation)  presents  an 
interesting  feature,  in  that  there  were  prac- 
tically no  symptoms  referable  to  the  kidney 
with  the  exception  of  a  very  occasional  sore- 
ness in  the  right  back.  The  reflection  of  the 
acute  pain  to  the  epigastric  region,  occurring 
in  paroxysms  of  great  frequency,  which  sug- 
gested to  many  able  clinicians  and  surgeons 
some  intraperitoneal  lesion,  is  noteworthy. 
It  is  possible  that  many  of  the  pains  simulat- 


ing gastric  and  duodenal  ulcers  and  gall-stone 
colics  may  have  their  origin  in  lesions  in  the 
upper  ureter  associated  with  an  intermittent 
hydronephrosis. 

Concerning  the  diagnosis  of  these  incrusta- 
tions, each  of  the  cases  within  the  pelvis  was 
diagnosed  as  renal  calculus,  and  the  true 
diagnosis  was  established  only  at  operation. 
The  two  ureter  cases  were  diagnosed  as  in- 
crustations based  on  the  following  facts: 
(a)  Faint  X-ray  shadow  similar  to  Cases  i 
and  2;  (i)  the  passage  of  crushed  eggshell- 
Uke  material  following  manipulation  with  the 
ureter  catheter;  (c)  the  passage  of  the  catheter 
through  the  obstruction,  relieving  the  patient 
of  symptoms,  the  X-ray  shadow  still  persist- 
ing; and,  finally,  the  gradual  disappearance 
of  the  shadow,  as  in  Case  3,  by  manipulation 
with  the  ureter  catheter.  These  points  seem 
to  differentiate  a  true  incrustation  from  a 
calculus  or  sandy  impaction. 

The  treatment  of  such  cases  depends  upon 
their  location.  Incrustations  around  the 
papillae  or  in  the  renal  pelvis  should  be  re- 
moved by  nephrotomy,  provided  they  are 
productive  of  symptoms  which  demand  opera- 
tive intervention.  The  ureteropelvic  junc- 
ture should  be  blocked  to  prevent  any  par- 
ticles from  getting  into  the  bladder.  After 
the  removal  of  the  incrustation  the  pelvis 
should  be  thoroughly  lavaged.  Post-opera- 
tive treatment  is  similar  to  that  of  an  ordinary 
stone  case,  with  the  exception  that  the  pelvis 
should  be  injected  with  argyrol  several  times 
during  the  first  few  months.  Pyelotomy 
seems  inadvisable  in  such  cases,  as  it  will  not 
provide  sufficient  exposure  to  insure  the  com- 
plete removal  of  all  of  the  calcareous  material. 
With  incrustations  in  the  ureter,  our  object 
is  to  do  as  little  damage  as  is  possible  to  the 
ureter  in  attempting  tieir  removal,  so  as  to 
lessen  the  liability  to  post-operative  stricture. 
In  the  removal  of  an  ordinary  calculus,  the 
calculus  can  either  be  milked  back  into  the 
dilated  part  of  the  ureter  and  thence  removed 
through  a  small  incision,  or  it  can  be  moved 
in  loco  through  a  small  incision,  being  ex- 
tracted endwise;  whereas  with  incrustations 
these  procedures  cannot  be  adopted.  It 
would  be  necessary  either  to  open  the  ureter 
throughout  the  length  of  the  deposit  in  order 
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to  shell  off  completely  all  of  the  incrustation, 
or  possibly  to  open  the  ureter  by  a  small 
incision  above  the  incrustation,  and  by  means 
of  a  small  blunt  curette  to  scrape  it  off  from 
the  ureteral  wall.  This  latter  procedure  does 
not  impress  me  as  being  safe.  With  such 
procedures  I  am  inclined  to  think  that  the 
chance  of  subsequent  stricture  would  be 
extremely  grave.  For  this  reason,  I  believe 
that  in  such  cases  the  removal  by  means  of 


the  catheter  is  the  method  of  choice;  at  least 
it  should  be  given  a  trial  before  more  radical 
measures  are  attempted. 
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GASTRIC   SARCOMA^ 
Report  op  a  Case 

By  H.  J.  HARTZ,  M.  D.,  Philadelphia 

Pathologist  to  Gynecological  Department,  Jeffenon  Medical  College  Hospital 


PRIMARY  gastric  sarcoma  has  been 
considered  a  comparatively  rare 
disease,  but  many  cases  described  as 
carcinoma  at  time  of  operation  have 
probably  been  sarcomata.  This  is  evidenced 
by  the  fact  that  on  microscopical  examina- 
tion, a  true  sarcoma  is  diagnosed  where  the 
gross  specimen  was  typical  of  cancer. 

Mikulicz  and  Kausch  (i)  contend  that 
five  to  eight  per  cent  of  all  primary  timaors  of 
the  stomach  are  sarcomata.  Hosch  (2)  has 
collected  102  cases  of  primary  gastric  sar- 
coma, while  Fenwick  (3)  in  a  careful  study  of 
the  literature  in  1900,  believes  that  but  53  of 
the  60  recorded  cases  are  true  sarcoma  of  the 
primary  type. 

In  Fenwick's  series,  62  per  cent  of  the  sar- 
comata were  of  the  round-celled  type.  This 
form  of  growth  occurs,  generally,  as  a  dense 
infiltration  of  the  stomach  wall  near  the  pylo- 
ric end,  but  differs  from  cancer  in  that  it 
does  not  cause  stenosis  of  the  pylorus.  In 
about  one-sixth  of  the  cases  the  growth  in- 
volves the  entire  stomach,  invading  both 
oesophagus  and  duodenum.  The  spindle- 
celled  sarcoma  is  less  common.  It  commences 
in  the  submucosa  and  the  mucosa  may  re- 
main intact  for  a  considerable  time.  They 
are  most  often  drcmnscribed  and  pedun- 
culated and  grow  to  be  quite  large;  Cantwell 
(4)  removed  one  weighing  12  pounds. 
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Of  the  rarer  forms,  myosarcoma  and  angio- 
sarcoma are  the  most  important.  Cysts 
may  form  from  haemorrhages  or  necrotic  pro- 
cesses in  the  central  parts  of  the  tumor. 

Sarcoma  of  the  stomach  may  occur  at  any 
time  of  life,  from  infancy  to  extreme  old  age. 
Among  the  70  cases  where  the  age  was  re- 
corded, Hosch  found  27  patients  imder  40 
years,  26  over  50  years  and  17  between  40 
and  50  years. 

The  S3miptoms  are  similar  to  those  of  car- 
cinoma: progressive  loss  of  flesh  with  de- 
bility and  anaemia.  Free  Hcl.  is  usually 
absent  and  lactic  acid  present  as  in  cancer; 
pain  is  common.  The  history  of  a  long  stand- 
ing dyspepsia  and  of  pyloric  obstruction, 
which  is  usual  in  cancer,  is  seldom  met  with 
in  sarcoma.  Haematemesis  is  frequently 
present  in  the  round-cell  type,  while  in  the 
spindle-cell  variety  all  gastric  symptoms  may 
be  absent.  Metastasis  in  glands,  distant 
organs  and  in  the  skin  are  prone  to  occur  in 
the  former. 

The  duration  of  life  in  the  round-celled 
growth  is  IS  months;  in  the  spindle-cell,  life 
may  be  prolonged  from  24  to  32  months. 

Surgical  treatment  of  gastric  sarcoijia,  so 
far  as  the  immediate  effect  of  the  operation 
is  concerned,  has  met  with  considerable  suc- 
cess. The  solid  tumors  are  especially  favor- 
able to  extirpation,  particularly  when  pedun- 
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ciliated,  but  in  all  cases  it  is  desirable  to  re- 
move the  portion  of  the  stomach  wall  from 
which  they  spring.  The  most  recent  con- 
tribution on  the  surgical  treatment  of  this 
subject  is  made  by  E.  von  Graff  {5).'  The 
case  reported  is  stated  to  be  the  fifty-sixth 
on  record  in  which  the  stomach  was  resected 
on  account  of  a  primary  sarcoma.  The  out- 
come is  known  for  only  three  of  the  eight 
patients  who  survived  the  operation  or  its 
complications  among  the  twelve  treated  by 
radical  resection  of  the  growth.  Among  them 
is  Dock's  (6)  patient,  known  to  be  in  good 
health  four  years  afterward.  Of  the  28 
patients  treated  by  resection  of  an  exogastric 
sarcoma,  the  outcome  is  known  in  only  19  ( 
cases,  and  only  3  of  these  patients  were  free 
from  recurrence  after  a  three-year  interval. 
The  case  that  I  am  about  to  report  was 
operated  upon  by  Professor  E.  E.  Mont- 
gomery at  Jefferson  Medical  College  Hospital. 

C.  S.  B.,  41  years  of  age,  white,  born  in  United 
States.  The  family  history  was  negative.  The 
patient  led  an  active  outdoor  life,  was  never  sick 
until  present  illness.  The  present  illness  commenced 
about  two  months  prior  to  coming  under  observa- 
tion. Indigestion  and  intense  pain  in  the  region 
of  the  stomach  was  complained  of  occasionally. 
Had  never  vomited,  but  would  feel  greatly  nauseated 
after  partaking  of  a  meal. 

The  physical  eiamination  showed  the  patient  to 
be  a  well  developed,  fairly  well  nourished  adult 
male.  Chest,  heart  and  lungs  were  normal.  Noth- 
ing abnormal  couid  be  elicited  in  the  abdomen  on 
palpation,  but  percussion  revealed  extreme  tender- 
ness  in  the  upper  abdomen.  The  hemoglobin  was 
8s  per  cent;  red  blood-cells  4,680,000;  leucocytes. 

The  operation  consisted  in  an  incision  four  inches 
long,  along  the  right  rectus  muscle  as  far  as  the 
umbilicus;  the  stomach  was  covered  almost  en- 
tirely with  small  hemorrhagic  areas  and  was  some- 
what infiltrated.  The  condition  was  diagnosed 
as  malignant,  but,  as  too  large  an  area  was  involved, 
it  was  deemed  best  to  close  the  abdomen  without 
attempting  a  radical  operation.  The  pancreas  and 
the  gastrocolic  omentum  showed  secondary  in- 
volvement. A  small  section  of  the  omentum  was 
removed  for  microscopical  study. 

The  specimen  removed  measured  8  by  3  by  3  cm., 
weighed  4  gms.,  of  reddish  color,  and  somewhat 
friable;  incised  surface  showed  smooth,  grayish 
areas.  Portions  of  this  mass  were  fixed  in  alcoholic- 
bichlorid,  embedded  in  paraffin  and  stained  in  the 
usual  manner.  Under  the  microscope  a  great  in- 
crease of  small  round-cells  was  noted,  which  over- 
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Small  round-cell  sarcoma  of  stomach.  A,  remnants  oE 
gastric  tubules  in  sarcomatous  tissue;  B,  B',  blood-vessels; 
from  C  to  C,  quadrant  of  sarcomatous  tissue;  D,  partially 
necrotic  mucosa;  above  C,  necrotic  area  on  surface.  ^  « 

shadowed  the  reticulum.  A  germinal  follicle  was 
occasionally  noted  and  the  capsule  showed  no 
marked  thickening.  In  some  areas  the  cells  were 
so  placed  as  to  suggest  the  possibility  of  a  small 
round-celled  sarcoma.  A  diagnosis  from  this 
section  was  made  of  hyperplastic  lymph  adenoid 
tissue,  suggesting  a  possible  small  round-cell  sar- 
coma.    Patient  died  16  days  after  operation. 

The  post-mortem  findings  showed  the  ante- 
rior wail  and  lesser  curvature  of  the  stomach 
to  contain  a  firm  mass  of  grayish  color.  The 
glands  at  the  lesser  curvature  of  the  stomach 
were  found  to  be  enlarged.  The  omentum 
showed  infiltration  and  adhesions  and  the 
head  of  the  pancreas  showed  similar  changes. 
The  post-mortem  diagnosis  was  carcinoma  of 
the  stomach. 

Microscopical  examination  revealed  a 
small  round-cell  sarcoma,  and  not  a  carcinoma 
as  the  post-mortem  findings  indicated. 
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THE  PATHOGENESIS  AND  TREATMENT  OF  HERNLE  OF  THE 

LINEA  ALBA^ 
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ALL  hemiae  that  occur  in  the  midline  of  the 
abdomen,  with  the  exception  of  those 
that  occur  at  the  umbilicus,  are  grouped 
collectively  under  the  name  "hernia  of  the  linea 
alba."  They  are  far  more  frequent  above  the 
umbilicus  than  below;  this  is  due  to  the  greater 
width  of  the  linea  alba  above  the  umbilicus. 
Longitudinal  bulgings  of  the  linea  alba  are  occa- 
sionally called  hernias,  but  they  are  not  hernias  in 
the  true  sense  of  the  word,  because  there  is  no 
defect  in  the  transversalis  fascia.  These  bulg- 
ings are  caused  by  a  wide  separation  of  the  recti 
within  their  sheaUis. 

Because  of  their  greater  frequency  above  the 
umbilicus,  these  hernias  have  also  been  called 
"epigastric"  hernias.  Epigastric  hernias  vary 
greatly  in  size;  some  may  be  no  larger  than  a 
pea,  others  again  may  attain  the  size  of  a  fist. 
The  larger  sizes  are  very  likely  to  occur  in  the 
immediate  vicinity  of  the  umbilicus;  in  fact  it  is 
still  a  question  whether  these  are  not  really 
umbilical  hernias.  The  greater  majority,  how- 
ever, are  very  small;  in  fact  many  are  so  small 
that  it  is  questionable  whether  they  are  hernias 
in  the  true  sense  of  the  word.  In  most  of  the 
cases  that  I  operated,  I  have  failed  to  convince 
myself  that,  prior  to  the  operation,  there  existed 
a  true  hernia,  with  a  true  sac. 

Surgical  anatomy.  The  linea  alba,  placed  in 
the  midline  of  the  abdomen  between  the  two 
recti  muscles,  is  an  aponeurotic  structure  formed 
by  the  union  of  the  sheaths  of  the  recti  on  either 
side.  It  is  broader  above  the  imibilicus  than 
below;  and  behind  is  in  relation  with  the  peritone- 
mn,  but  separated  from  it  by  the  transversalis 
fascia. 

Fig.  I  shows,  schematically,  not  only  the 
formation  of  the  linea  alba,  but  also  its  relation- 
ship to  the  transversalis  fascia  and  peritoneum. 
As  in  other  parts  of  the  abdomen,  the  blood- 
vessels nm  between  the  peritoneum  and  the 
transversalis  fascia.  Normally  the  linea  alba 
above  the  imibilicus  is  perforated  by  numerous 


blood-vessels.  These  vessek  must  of  necessity 
perforate  the  transversalis  fascia;  and  in  so  doing, 
receive  the  customary  outward  prolongation  of 
the  transversalis  fascia.  At  the  level  of  one  of 
these  vessels,  therefore,  the  linea  alba  should 
be  represented  schematically  (Fig.  2). 

The  space  between  the  posterior  sheath  of  the 
rectus  and  the  transversalis  fascia  is  very  narrow. 
Indeed,  the  space  is  purely  a  hjrpothetical  one. 
Furthermore,  if  it  is  considered,  as  I  have  shown 
upon  a  previous  occasion,  that  at  the  point  where 
the  vessel  pierces  the  transversalis  fascia  there 
is  an  outward  prolongation  of  this  structure, 
even  this  h3q>othetical  space  disappears,  because 
at  this  point  the  linea  alba  and  the  transversalis 
fascia  are  joined.  I  have  explained  at  some 
length  an  apparently  very  trivial  point;  but  this 
point  is  of  great  importance,  enabling  us  to  ex- 
plain certain  peculiarities  of  an  epigastric  hernia. 

This  hole  in  the  transversalis  fascia,  through 
which  a  vessel  passes  to  the  surface,  is  a  weak 
spot,  and  it  requires  merely  an  increase  in  the 
intra-abdominal  pressure  for  the  nearest  sub- 
jacent structure  to  be  forced  into  it. 

I  now  wish  to  call  attention  to  another  anatom- 
ical point,  whose  importance  has  not  been  recog- 
nized; namely,  that  in  the  midline  of  the  abdomen, 
or  rather  slightly  to  the  right  of  the  linea  alba, 
there  is  attached  the  falciform  ligament  of  the 
liver.  This  ligament  is  composed  of  two  layers  of 
peritoneum,  enclosing  considerable  adipose  tissue. 
Anteriorly  this  adipose  tissue  is  in  close  juxta- 
position with  the  transversalis  fascia  of  the  abdo- 
men at  the  linea  alba. 

A  diagranmiatic  horizontal  cross-section  of 
the  linea  alba  at  the  point  where  it  is  pierced 
by  a  blood-vessel  can,  therefore,  be  illustrated  as 
in  Fig.  3. 

Given  a  hiatus  in  the  transversalis  fascia  made 
by  the  piercing  of  a  blood-vessel,  it  is  manifest 
that  the  first  tissue  that  can  be  forced  through 
this  opening  would  be  the  properitoneal  fat 
enclosed  in  the  falciform  ligament. 


1  Read  before  the  Surgical  Section,  New  York  Academy  of  Medidne,  November  7,  ZOZ5. 
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Fig.  3.  Diagrammatic  cross-section  of  anterior  abdominal  wall, 
illustrating  the  linea  alba,  at  a  point,  where  it  is  pierced  by  a  blood- 
vesseL    Note  outward  prolongation  of  the  ttansversalis  fascia. 


Fig.  3.  Diagrammatic  cross-section  of  anterior  abdominal  wall, 
illustrating  the  hnea  alba  at  a  point  where  it  is  pierced  by  a  blood- 
vessel, and  sho^Dg  also  the  formation  of  the  falciform  ligament  of 
the  liver. 
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of  a  hernia  of  the  linea  alba. 
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FiK-     5.   Author's  operation  for  hemia  of  the  Hnea  alba. 

A,  properitoneal  [at  continuous  with  falciform  ligament. 

B,  artery  piercing  linea  alba. 

An  ordinary  epif;astric  hernia  would,  therefore, 
have  the  appearance  shown  in  Fig.  4  in  a  dia- 
grammatic cross-section. 

The  holes  in  the  transversalis  fascia  are  very 
small,  and  the  fascia  and  the  other  component 
parts  of  the  hnea  alba  are  strong  and  inelastic; 
these  facts  explain  why  epigastric  hernia;,  so- 
called,  rarely  attain  a  very  large  size. 

As  a  result  of  my  observations  upon  epigastric 
hernia:  I  am  able  to  assert  unequivocally  that  I 
have  never  failed  to  isolate  a  distinct  targe 
vessel  coming  throi^h  the  hiatus,  accompanied 
by  a  larger  or  smaller  piece  of  fat,  directly  con- 
tinuous with  the  fat  of  the  falciform  ligament. 

There  is  never  a  distinct  hernial  sac  present. 
Indeed,  if  one  works  distinctly  in  the  midline, 
or  a  little  to  the  right  of  it,  he  will  never  even 
enter  the  peritoneal  cavity;  a  very  puzzling 
circumstance  to  those  who  are  not  acquainted 
with  the  pathological  anatomy  of  these  hernix. 
It  one  insists  on  opening  the  peritoneum,  this 
can  be  done  only  along  the  left  margin  of  the 
hemia. 

In  the  symptomatology  of  these  cases,  the 
gastric  distress  has  been  commonly  explained 
as  due  to  the  presence  of  the  stomach;  but  no 
one,  as  far  as  I  am  aware,  has  actually  obser\'ed 
the  stomach  in  such  a  hernia.  Furthermore,  as 
in  most  instances  there  is  not  even  a  hernial  sac, 
I  do  not  see  how  the  stomach  can  even  enter. 
I  believe,  therefore,  that  this  symptom  is  more 
rationally  explainable  by   the  simple  dragging 


Fig.  6.  Author's  operation  for  hernia  of  the  linea  alba, 
showing  the  transverse  slit  in  the  linea  alba.  A.  slit  in 
linea  alba. 


upon  the  fat  and  peritoneum  of  the  falciform 
ligament. 

Trealmenl.  The  operation  usually  carried 
out  for  these  herniie  is  as  follows:  The  linea 
alba  over  the  site  of  the  hemia  is  split.  Imme- 
diately the  previously  mentioned  nodule  of  fat  is 
encountered.  The  surgeon  observes  the  thin 
enclosing,  shiny  covering  of  the  fat,  and  mbtakes 
it  for  the  peritoneum.  He  incises  this  covering, 
and  after  a  rather  summary  examination,  he  at 
once  assumes  that  he  is  dealing  with  adherent 
omentum.  In  order  to  orient  himself  still 
better  in  regard  to  the  true  condition  of  things, 
he  begins  a  dissection  with  a  view  to  further 
opening  the  peritoneal  cavity,  which  he  finally 
accomplishes  after  much  labor.  Of  course, 
he  finds  nothing;  he,  therefore,  complacently 
sews  up  the  freshly  opened  peritoneum  and  linea 
alba. 

Ever  since  I  have  been  convinced  of  the  cor- 
rectness of  my  observations,  I  have  practiced 
the  following  simple  procedure.  A  small  vertical 
incision  is  made  over  the  center  of  the  so-called 
hernia.  The  skin  and  subcutaneous  fat  are 
divided  and  retracted,  thereby  exposing  a  lump 
of  fat  {Fig.  5).  Search  is  now  made  for  the 
blood-vessel  previously  mentioned.  Usually  it 
is  found  upon  the  left  side  of  the  protrusion, 
and  this  vessel  is  caught  and  ligated.  The 
fat  is  now  teased  apart,  in  order  to  be  absolutely 
convinced  that  there  is  no  true  sac.     The  shreds 
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Fig.  7.  Author's  operation  for  hernia  of  the  linea  alba. 
The  vessel  and  fat  have  been  ligated,  and  the  stumps 
pushed  back  luto  the  transverse  slit  in  the  linea  alba. 
A,  properitoneal  (at  ligated  in  (our  sections.     B,  llgated 

of  fat  are  now  ligated,  to  obviate  a  secondary 
haemorrhage.  The  ligatures  are  placed  close 
to  the  bottom  of  the  hole  in  the  transversalis 
fascia  (Fig.  6  and  7).  The  stumps  are  now 
pushed  back  into  the  hole,  and  the  latter  closed 
with  one  or  two  stitches  (Fig.  8).  Finally  the 
skin  is  closed  in  the  usual  manner. 

On  theoretical  grounds,  it  may  be  argued  that 
the  procedure  just  described  is  faulty,  because 
of  the  possibiUty  remaining,  that  the  fat  is 
merely  reduced  into  the  space  between  the  trans- 
versalis fascia  and  posterior  sheath  of  the  rectus. 
In  order  to  combat  this  argument,  I  refer  to  my 
previous  observation,  represented  in  Fig.  2. 
It  is  seen  that,  owing  to  the  outward  direction 
of  the  transversalis  fascia,  there  is  a  blending  of 
the  transversalis  fascia  and  sheath  of  the  rectus; 
therefore,  the  stumps  of  fat  and  ligatures  can- 
not be  pushed  anywhere  except  into  the  pro- 
peritoneal  space.    The  sutures  which  close  up 


Author's  operation  for  hernia  o(  the  linea  alba. 
erse  slit  in  the  linea  alba  closed  by  two  sutures. 
.\,  slit  in  linea  alba  closed  by  two  sutures. 

the  hole  grasp  all  the  component  parts  of  the 
linea  alba  at  that  particular  point,  namely  linea 
alba  plus  transversalis  fascia. 

Strangulation  is  exceptionally  rare  in  epigas- 
tric hernice,  but  that  it  can  occur  is  amply 
proven  by  an  interesting  case  reported  by  Hotch- 
kiss.' 
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ARTHROTOMY   OF   THE   HIP 


By  EDRED  M.  corner,  M.  C,  London,  England 

Surgeon  and  Lecturer  to  St.  Thomas'  Hospital  and  to  the  Children's  Hospital 


AS  in  all  other  departments  of  surgery,  the 
introduction  of  methods  of  asepsis  and 
modern  technique  has  opened  up  to 
surgeons  fields  of  work  of  which  our  professional 
ancestors  never  dreamed.  Such  a  change  has 
come  over  operation  on  the  hip-joint.  Formerly 
disease,  sepsis,  and  surgery  destroyed  all  func- 
tion in  the  hip- joint,  even  in  cases  regarded  as 
successful.  Now,  not  only  can  surgery  do  much 
to  stay  the  ravages  of  disease,  but  as  sepsis  is 
practically  absent  the  surgeon  can  retain  the 
function  of  the  joint  or  even  make  a  new  joint. 
Whilst  previously  the  healing  in  successful  cases 
ended  in  ankylosis,  the  modern  surgeon  makes 
a  new  joint.  The  increase  of  the  usefulness  of 
the  surgeon  in  procedures  on  the  hip-joint  has 
naturally  led  to  inquiries  amongst  them  as  to  the 
way  in  which  they  can  do  their  work  better,  that 
is  to  say,  what  is  the  least  maiming,  most  ex- 
posing, and  most  quickly  closed  method  of 
operation  to  be  used  by  the  surgeon  to  deal  with 
disease  and  deformity  of  the  hip-joint? 

First,  there  is  the  ordinary  anterior  incision 
described  in  the  text-books,  conducted  between 
the  sartorius  muscle  and  the  tensor  fasciae  fem- 
oris,  the  gluteus  minimus  and  the  rectus  fem- 
oris.  All  know  that  this  incision  gives  a  very 
partial  view  of  the  neck  of  the  femur  and  a  very 
imperfect  one  of  the  head  of  the  femur  and  of 
the  acetabulum.  As  such,  it  may  be  dismissed 
from  further  consideration,  being  used  only  for 
opening  a  septic  joint. 

Posterior  incisions,  such  as  Kocher's,  give  better 
exposure,  and,  being  introduced  when  wound 
drainage  was  of  the  greatest  importance,  the 
situation  of  the  above  incision  was  ideal  for  that 
drainage  when  the  patient  was  lying  on  his  back. 
But  both  anterior  and  posterior  incisions,  though 
good  for  opening  the  hip-joint,  were  deficient 
in  giving  a  good  exposure  for  the  conduct  of 
further  measures  unless  complicated  by  much 
muscle-division,  such  as  led  to  bleeding  into  the 
wound  and  the  spoiling  of  the  joint  afterwards 
for  functional  purposes.  Indeed,  the  anterior 
and  posterior  incisions  into  the  joint  were  ade- 
quate so  long  as  surgeons  did  little  more  than 
open  the  joint.  Criticisms  on  and  corollaries 
to  such  methods,  e.g.,  the  exposure  of  the  hip- 
joint  by  an  anterior  incision  curving  backward 
above  the  trochanter  and  dividing  the  gluteus 


minimus,  tensor  fasciae  femoris,  and  the  gluteus 
medius  in  part,  can  be  passed  over.  Good 
exposure  of  the  joint  was  obtained  at  the  expense 
of  much  muscle-cutting,  bleeding,  and  suturing 
to  close  the  wound.  It  was  not  till  1905  that 
that  ingenious  surgeon,  J.  B.  Murphy,  invented 
a  method  of  access  to  the  hip-joint  in  order  to 
enable  him  to  carry  out  an  arthroplasty.  In 
this  place  I  would  direct  your  attention  only 
to  the  method  of  access  to  the  joint,  and  urge 
its  application  to  many  operations  besides  that 
of  arthroplasty. 

A  U-shaped  incision  is  made  with  the  concavity 
upward  and  the  convexity  directed  toward  the 
knee.  The  incision  is  begun  just  below  the 
anterior  superior  spine  of  the  ilium,  is  carried 
across  the  lower  part  of  the  trochanter,  and  up  to 
a  place  on  the  buttock  not  quite  so  high  as  the 
incision  is  in  front.  The  skin  and  fascia  are 
raised  in  a  flap  nearly  as  far  as  the  upper  ends  of 
the  incisions.  The  anterior  border  of  the  gluteus 
minimus  is  defined  and  an  elevator  thrust  back- 
ward under  it  and  beneath  the  tip  of  the  great 
trochanter.  The  lower  fibers  of  the  gluteus 
maximus  to  the  femur  must  be  separated  from 
their  attachment. 

In  this  place  I  would  refresh  your  memories  as 
to  the  muscles  attached  to  the  great  trochanter. 
These  are  five:  the  gluteus  minimus,  the  gluteus 
medius,  the  pyriformis,  the  obturator  internus 
and  gemelli,  and  the  obturator  externus.  The 
top  of  the  great  trochanter  projects  upward  as 
a  bony  process,  and  must  be  sawn  off  so  that 
these  five  muscles  remain  attached  to  it  and  yet 
so  that  the  saw-cut  does  not  traverse  and  weaken 
the  neck  of  the  femur.  Of  these  muscular 
attachments,  attention  need  only  be  given  to 
one,  that  of  the  gluteus  minimus.  The  lower 
fibers  of  the  muscle  extend  down  the  anterior 
surface  of  the  great  trochanter  to  meet  the  upper 
fibers  of  origin  of  the  vastus  externus.  The 
tip  of  the  trochanter  is  sawn  off  obliquely,  so 
that  the  saw  emerges  into  the  angle  between  the 
neck  of  the  femur  and  the  trochanter  just  below 
the  digital  fossa;  first,  press  the  elevator  under 
the  gluteus  minimus  down  firmly  into  the  angle 
between  the  great  trochanter  and  the  neck  of  the 
femur  and  saw  toward  but  just  below  it  from 
the  lower  attachment  of  the  gluteus  minimus. 
The  elevator  is  set  free  as  the  tip  of  the  trochanter 
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Fig.  I.     The  incUion. 

is  detached.  With  a  hook  the  detached  fragment 
of  the  trochanter  is  retracted  upward  with  the 
muscles  attached  to  it  and  the  neck  of  the  femur 
and  hip-joint  exposed,  covered  only  by  fibrous 
tissue  and  bands  of  Weitbrecht.  Being  within 
easy  sight  the  joint  may  be  opened,  or  a  bony 
disarticulation  with  the  ilium  freed,  without 
difficulty.  Moreover,  the  head  of  the  femur 
may  be  only  temporarily  disarticulated  by  ad- 
ducting  the  leg,  to  enable  the  surgeon  to  examine 
and  remove  disease  present  in  the  acetabulum. 
If  the  joint  requires  exposure  for  the  suture  of  a 
fracture  of  the  neck  of  the  femur  or  separation 
of  the  femoral  epiphysis,  a  screw  can  easily  be 
inserted  into  the  detached  femoral  head  from  the 
trochanter  via  the  neck  of  the  femur. 

The  operation  is  quickly  concluded  by  attach- 
ing the  detached  tip  to  the  trochanter  by  a  single 
suture  of  iodine  catgut  inserted  through  the 
bone.  I  have  not  found  it  worth  while  to  do  the 
reattachment  with  a  screw.  The  wound,  especial- 
ly in  its  posterior  part,  is  in  a  situation  where  it 
can  easily  be  infected  in  the  nursing  of  the  parient 
after  operation.  This  is  the  case  in  all  posterior 
incisions  for  the  exploration  of  the  hip;  though 
ideal  for  drainage,  it  is  undesirable  to  drain  them. 
In  the  operation  described,  the  soft  parts  are 
separated  and  not  cut,  except  the  capsule  of  the 
hip-joint.  Therefore,  when  combined  with  care- 
ful hxmostasis,  there  is  no  need  to  drain  the 
wound  in  these  cases.  The  quicker  the  wound  is 
sealed  the  less  the  chance  of  skin  infection.  I, 
therefore,  approximate  the  skin  edges  by  four 


or  five  rectangular  sutures  of  iodine  catgut  and 
coapt  the  cut  margins  with  a  continuous  suture 
of  ten-day  catgut,  with  the  stitches  inserted 
close  to  the  cut  edges  of  the  skin  and  dose 
together.  By  these  means  the  closure  of  the 
wound  is  quick  and  sound;  and  it  is  sealed  by  the 
continuous  skin  stitch  practically  at  once.  The 
leg  is  put  up  in  a  splint  in  the  abducted  posidon. 
The  presence  of  the  splint  and  the  diaracter 
of  the  skin  wound  make  it  awkward  to  take  out 
these  stitches,  therefore  the  use  of  absorbable 
sutures  in  the  skin  is  suggested,  since  they  need 
never  be  removed. 

There  is  a  further  point  in  the  closure  of  these 
wounds,  namely,  what  measures  can  be  taken  to 
insure  that  ankylosis  between  the  femur  and 
the  pelvis  will  not  occur.  The  handiest  and 
ever-present  resource  is  to  place  in  the  acetabu- 
lum a  0ap  of  fat,  fascia,  or  muscle,  covering  the 
head  of  the  femur  similarly.  But  the  dissection 
and  formation  of  such  flaps  is  apt  to  lead  to  the 
oozing  of  blood  and  lymph  from  the  cut-surfaces. 
Hence  I  have  covered  the  head  of  the  femur  with 
Baer's  membrane  (chromicized  pig's  bladder  pre- 
pared for  Dr.  Baer  of  New  York).    This  allows 
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plenty  of  time  to  elapse  for  the  wound  to  become 
soundly  healed  and  painless  before  movements 
need  be  attempted.  This  is  a  very  great  advan- 
tage. It  is  asserted  that  as  long  as  loo  days  may 
be  allowed  to  elapse  before  movements  are 
started. 

Before  referring  to  the  records  of  cases  append- 
ed to  this  paper,'  I  would  like  to  say  that  one 
great  tendency  of  modern  surgical  technique 
is  to  operate  more  and  more  by  the  aid  of  the 
sense  of  sight,  and  to  operate  less  and  less  by 
the  aid  of  the  sense  of  touch.  Sight  cannot 
convey  infection,  but  touch  can  and  does  very 
easily.  Hence  the  technique  of  this  operation 
for  approaching  the  hip-joint  will  commend  it- 
self to  modem  surgeons.  Nowadays  surgeons, 
not  being  content  with  merely  opening  a  joint, 
have  something  to  do  and  carry  out  inside  that 
joint,  which  work  requires  the  guidance  of  our 
sense  of  sight  and  not  of  our  comparatively  coarse 
sense  of  touch.  Giving  instruction  in  operative 
surgery  has  demonstrated  this  to  me,  and  the 
advantage  of  this  trochanteric  method  of  opening 
the  hip-joint. 

I  A>  rod  before  the  Royil  Socicly  of  Mcdicbe.  London. 

Posterior  Surfac* 


Fig,  4.  The  muscles  behind  the  hip-joint.  The  black 
line  shows  the  oblique  dkeelion  of  the  saw  cut.  The 
great  sciatic  neri'c  emerging  between  the  pyriformis  muscle 
and  the  superior  gemeUus  is  retracted  with  the  muscles 
attached  to  Ihe  tip  of  the  trochanter. 

I  have  used  this  method  for  a  great  variety  of 
cases.  Such  operations  have  been  for  arthrec- 
tomy  of  the  hip  for  the  eradication  of  tuberculosis, 
the  reposition  of  a  congenita!  dislocation,  for 
fractures  of  the  neck  of  the  femur,  for  separation 
of  the  upper  epiphysis  of  the  femur,  for  the  mak- 
ing of  a  new  hip-joint. 

When  operating  on  the  hip  through  the  anterior 
incision  or  any  modification  of  it,  especially 
when  sawing  through  the  neck  of  the  femur, 
the  thought  has  come  to  me;  "  What  of  the  great 
sciatic  nerve?"  In  the  method  suggested,  when 
retracting  the  separated  tip  of  the  trochanter 
and  the  muscles  attached  to  it,  the  latter  retracts 
the  great  sciatic  nerve  as  it  passes  between  the 
[tyriformis  and  superior  gemellus  muscles  (Fig. 
4).  Thus  it  is  drawn  beyond  the  possibility  of 
injury  by  two  soft  retractors  —  an  ideal  proce- 
dure. 

The  greatest  bar  to  perfect  success  from  an 
operation   of  arthroplasty   for  a  dislocated   or 
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ankylosed  hip  for  some  years'  duration  in  a  grow- 
ing subject  is  a  growth-deformity  of  the  upper 
part  of  the  femur.  It  is  a  torsion  of  the  upper 
part  of  the  femur  produced  by  the  growth  of  the 
neck  of  the  bone  against  the  side  of  the  pelvis. 
This  is  a  very  serious  barrier  for  the  surgeon  to 
surmount  successfully.  I  have  done  this  best  by 
dividing  the  operation  into  two  separate  parts — 
first  the  arthroplasty,  second  a  subtrochanteric 
osteotomy.  But  I  am  not  sure  that  it  may  not 
be  better  to  do  the  nearthrosis  below  the  tro- 
chanter and  leave  the  head  of  the  femur  above 
when  the  deformity  has  been  present  for  some 
years  during  the  period  of  active  growth.  In 
cases  of  upward  dislocation  of  the  femur  the 


Fig.  5.    The  method  of  closure  of  the  skin  wound. 

muscles  attached  to  the  tip  of  the  great  trochan- 
ter have  become  so  shortened  that  it  is  impossible 
to  replace  the  separated  fragment  when  the 
dislocation  has  been  reduced.  But  I  have  never 
seen  harm  follow  from  this,  although  the  tip  of  the 
trochanter  may  be  half  an  inch  away  from  the 
femur. 
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THE  ideal  treatment  of  any  deformity  is  its 
rapid  and  complete  reduction  by  jorce 
majeure.  This  is  exemplified  very  nicely 
by  the  operative  treatment  of  bow-legs  and  knock- 
knee.  These,  however,  are  amongst  the  simplest 
deformities.  Can  we  treat  the  more  complex 
in  the  same  way?  This  seems  doubtful.  Per- 
haps the  most  complex  of  all  deformities  is  that 
known  as  scoliosis.  Here  all  the  vertebrae,  all 
the  ribs,  the  pelvis,  and  the  sternum  may  be 
involved.  How  different,  then,  is  the  problem  here 
from  the  problem  involved  in  the  treatment  of  a 
bent  femur  or  a  bowed  leg.  Can  our  failures 
in  the  past  be  attributed  to  the  fact  that  we  have 
not  appreciated  the  complexity  of  the  deformity 
and  the  correlation  of  movements  in  the  thorax? 
It  has  always  been  the  custom  to  treat  scoliosis 
as  we  would  a  bent  stick,  feeling,  I  fear,  that  we 
were  dealing  more  particularly  with  a  deformity 
of  the  spine.  To  remedy  this  so-called  spinal 
deformity  we  adopted  the  principle  of  leverage. 
Force  and  resistance  were  our  agents.  Pull 
and  counter-pull  were  the  forms  of  treatment 
usually  employed.  These  forces  were  exerted 
on  the  rib  wall  of  the  thorax  because  it  was  not 
possible  to  exert  the  same  directly  on  the  de- 
formed spine.  Now  pull  and  counter-pull  pro- 
duced side-bending.  Side-bending,  although  not 
the  best  means  of  reducing  a  lateral  deviation 
of  this  column,  is  an  efficient  means  if  we  use 
side-bending  and  side-bending  alone,  but  this 
is  not  possible  by  any  practical  application  of  the 


principle  of  leverage;  thus  the  majority  of  forms 
of  treatment  of  scoliosis  have,  whilst  tending  to 
correct  the  lateral  deviation  of  the  spine,  tended 
also  to  compress  the  already  compressed  ribs. 
Now,  modern  physiology  tells  us  that  there  is  a 
constant  relationship  between  lateral  deviation 
of  the  spine,  rotation  of  the  individual  vertebrae, 
and  compression  of  the  ribs.  It  teaches  that 
lateral  compression  causes  rotation  of  the  ver- 
tebrae toward  the  side  on  which  the  compression 
is  exerted  (i,  2,  3,  4).  If  this  be  so,  that  com- 
pression causes  rotation  toward  the  side  com- 
pressed, those  who  have  endeavored  to  correct 
in  the  way  suggested  have  corrected  in  the 
theoretical  ratio  of  two  for  correction  and  one 
for  deformity. 

To  this  point,  our  theories  have  been  destruc- 
tive. Can  they  be  used  as  the  basis  of  a  con- 
structive form  of  treatment?  In  other  words, 
how  is  it  possible  to  treat  a  patient  suffering 
from  organic  scoliosis  without  exerting  a  deform- 
ing influence?  The  answer  is,  simply  by  the 
production  of  physiological  scoliosis  of  a  con- 
verse description  to  that  of  the  pathological 
scoliosis  already  existing.  This  can  be  depended 
upon  as  the  best  form  of  correction.  It,  com- 
bined with  the  slow  and  gradual  process  of 
Wolff's  law,^    is  the  only  means  of  rectification 

1  Wolff's  Law. —  Professor  Julius  Wolff,  of  Berlin,  formulated  the 
following  law,  which  has  since  borne  his  name:  "  Every  change  in  the 
form  and  function  of  the  bones,  or  of  their  function  alone,  is  followed 
by  certain  definite  changes  in  their  internal  architecture  and  equally 
definite  secondary  alteration  of  their  internal  formation  in  accordance 
with  mathematical  laws." 
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Fig.  I.  M.  L.  A  child  suffering  from  scoliosis  with  the 
«invexity  to  the  right.  This  patient  has  been  rotated  as 
fat  as  possible  to  the  left;  i.  e.,  away  from  the  convexity  ol 
the  curve.  TUs  treatment  increases  the  deformity  ^  the 
Battening  of  the  ribs  on  the  right  side  and  the  convexity 
of  the  curve  to  the  right. 

at  present  available.  Physiological  scoliosis  is 
produced  by  two  means  —  by  side-bending  and 
by  rotation.  I  believe  that  the  latter  is  the  best 
means,  because  rotation  is  the  freest  of  all  move- 
ments in  the  dorsal  region;  thus  the  greatest 
correction  is  available  by  it.  I,  therefore,  advo- 
cate the  rotation  treatment  for  the  physiological 
reduction  of  the  deformity  of  scoliosis.  The 
practical  application  of  this  form  of  treatment 
is  best  carried  out  by  rotating  the  patient  by 
means  of  the  arms  toward  the  side  of  the  con- 
vexity of  the  oi^anic  (if  dorsal)  deformity.  This 
may  be  done  while  the  lower  extremities  are 
flexed  on  an  already  flexed  spine.  This  attitude 
is   best   procured   in   the   recumbent   position. 


Fig.  3.  M.  L.  The  same  child  as  in  Fig.  I.  Theduld 
has  DOW  been  rotated  as  far  as  possible  to  the  right;  i,  e., 
towards  the  convexity  of  the  ^inal  curve.  It  is  to  be 
noticed  that  the  deformity  has  been  improved  here.  The 
spine  seems  straigbter.  The  flattened  ribs  on  the  right 
side  have  been  broadened. 

Correction  having  been  produced  in  this  manner 
(i,  2,  3,  4),  it  must  be  maintained  by  the  use  of 
a  plaster  of  Paris  or  celluloid  jacket. 

If  maintamed  for  a  sufficient  length  of  time 
and  under  suitable  conditions,  the  law  of  Wolff 
can  be  depended  upon  to  assure  that  cor- 
rection of  a  deformity  for  the  correction  of 
which  we  are   without   knowledge   of   forcible 
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UTERINE   ENDOSCOPY;    AN   AID   TO  PRECISION   IN  THE 
DIAGNOSIS   OF   INTRA-UTERINE   DISEASE' 

A  Preliminary  Report,  with  the  Presentation  op  a  New  Uteroscope 

By  ALFRED  HEINEBERG,  M.  D.,  Philadelphia 
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THE  diagnostic  methods  usually  employed  to 
determine  the  nature  of  intra-uterine  dis- 
ease frequently  fail  to  afford  the  desired 
information. 

A  brief  review  of  the  methods  in  common  use 
will  serve  to  show  how  lacking  in  precision  they 
are.  First,  bimanual,  or  vagino-abdominal  pal- 
pation, applied  under  the  most  favorable  cir- 
cumstances, discloses  only  abnormalities  in  size, 
contour,  position,  and  mobility  of  the  uterus  and 
other  pelvic  viscera.  Even  after  such  examina- 
tion, the  nature  of  any  disease  existing  within  the 
uterus  can  only  be  surmised  from  our  knowledge 
of  p)elvic  pathology  and  previous  experience  in 
such  cases.  Second,  the  use  of  the  uterine  probe 
in  exploring  the  cavity  of  the  uterus  adds  very 
little  to  the  information  obtained  through  the 
bimanual  procedure.  By  sounding  the  uterine 
ca\nty,  its  depth  and  possibly  any  gross  irregu- 
larity in  its  shape,  also  the  presence  of  large  tu- 
mors extending  into  it,  may  be  determined;  but 
disease  of  the  endometrium,  such  as  polypoid 
endometritis  or  malignant  degeneration,  would 
still  evade  detection.  Third,  digital  exploration 
of  the  uterine  cavity  is  a  procedure  which  is 
attended  by  many  difficulties.  It  is  rarely  re- 
sorted to,  and  even  when  used  rarely  affords 
satisfactory  information.  Few  of  us  are  provided 
with  an  index  finger  so  small  that  it  may  be  easily 
introduced  through  a  cervical  canal,  even  after 
its  fullest  dilation.  Few,  if  any,  of  us  have  pur- 
sued this  method  of  examination  with  sufficient 
zeal  to  enable  us  to  differentiate  with  certainty  the 
serious  from  the  benign  lesions  of  the  endome- 
trium. 

The  last  diagnostic  method  usually  resorted  to, 
if  one  excludes  the  examination  of  the  uterus  after 
its  complete  removal,  consists  in  curettage  of  the 
uterine  mucous  membrane  and  microscopic  study 
of  the  scrapings.  While  yielding  more  precise 
information  than  any  of  the  others,  even  this 
method  proves  disappointing  and  frequently 
leaves  us  in  a  state  of  imcertainty. 

The  necessity  for  greater  precision  in  the  diag- 
nosis of  intra-uterine  disease,  especially  in  cases 
of  suspected  malignant  neoplasms  of  the  fundus 
of  the  uterus,  was  most  forcibly  impressed  upon 
me   by   two  cases  recently  observed.     One,   a 


woman  of  45,  with  suspected  cancer  of  the  body, 
was  subjected  to  curettement.  The  pathologic 
report  of  the  scrapings  was  negative  for  cancer. 
In  three  months  the  symptoms,  chiefly  haemor- 
hage,  returned,  and  believing  that  cancer  must  be 
present,  the  uterus  was  removed.  The  patient 
died  in  three  days  from  general  peritonitis.  The 
uterine  mucous  membrane  had  undergone  polyp- 
oid degeneration,  but  showed  no  evidence  of 
carcinoma. 

The  second  patient  was  subjected  to  a  vaginal 
hysterectomy,  on  the  supposition  that  she,  too, 
had  incipient  cancer.  Thorough  examination  of 
the  uterus  failed  to  reveal  anything  more  than 
hyperplastic  endometritis,  which  probably  would 
have  yielded  to  thorough  curettage.  The  life  of 
one  patient  and  the  uterus  of  the  other  were 
sacrificed  to  uncertainty  in  diagnosis. 

In  the  attempt  to  reduce  and  if  possible  elimi- 
nate the  perplexity  in  which  similar  cases  have 
left  us,  I  have  devised  an  instrument  —  the 
uteroscope  or  uterine  endoscope  —  which  enables 
us  to  explore  the  cavity  of  the  uterus  and  carefully 
inspect  the  entire  endometrium.  It  is  not  recom- 
mended as  a  panacea  for  all  of  our  diagnostic  ail- 
ments, but  as  an  aid  in  determining  the  cause  of 
some  uterine  diseases  of  obscure  origin.  Its  use 
in  just  the  type  of  case  detailed  above  should  be  of 
incalculable  benefit  to  both  patient  and  surgeon. 
Through  its  employment  it  should  be  possible  to 
distinguish,  with  a  greater  degree  of  certainty, 
such  pathologic  conditions  as  glandular  hyper- 
plasia, uterine  polyps,  retained  products  of  con- 
ception, submucous  fibroids,  and  malignant  tu- 
mors of  the  endometrium.  The  microscopic 
changes  occurring  in  the  mucosa  during  menstrua- 
tion might  also  be  observed  in  favorable  cases. 

The  uteroscope  herewith  presented  consists  of 
the  following  parts:  endoscopic  tube  (A);  irri- 
gating attachment  (Bi,  inlet;  B2,  outlet);  obtu- 
rator (C);  lighting  attachment  (D),  as  in  Young's 
urethroscope. 

In  order  that  I  might  perfect  the  technique  of 
its  employment  and  become  familiar  with  the 
appearance  of  the  endometrium  in  its  different 
variations  from  the  normal,  I  have  used  it  in 
every  case  subjected  to  dilation  and  curettement 
during  the  last  six  weeks.    The  number  of  uteri 
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(about  20)  examined  is  not  sufficient  to  permit 
me  at  this  time  to  present  a  great  amount  of  im- 
portant data  concerning  the  endometrium,  either 
in  its  normal  or  pathologic  states.  The  following 
observations,  however,  have  been  made : 

The  mucous  lining  of  the  body  of  the  uterus  is 
dark  red  in  color  and  of  a  velvety  appearance. 
It  bleeds  easily,  when  subjected  to  even  slight 
trauma.  After  complete  dilation  (to  46  French) 
the  internal  os  contracts  again  quickly,  and  on 
gradually  withdrawing  the  uteroscope,  can  be 
distinctly  observed  as  a  narrow  gateway  between 
the  cavities  of  the  corpus  uteri  and  the  cervix. 

The  color  of  the  mucous  membrane  of  the  cer- 
vix varies  from  yellowish  to  pinkish,  according  to 
the  degree  of  congestion  in  the  small  blood- 
vessels, which  latter  can  sometimes  be  distin- 
guished. The  arbor  vitae  arrangement  of  the 
mucous  membrane  in  cervices  which  are  not  bad- 
ly lacerated  is  readily  observed. 

In  one  case  of  glandular  hyperplasia  —  so- 
called  villous  endometritis  —  of  the  hsemorrhagic 
type,  producing  symptoms  simulating  cancer,  tiie 
entire  mucous  membrane  of  the  body  presented 
a  distinctly  shaggy  appearance,  and  when  re- 
moved was  found  to  be  greatly  thickened. 

In  a  case  of  incomplete  abortion,  a  piece  of 
foetal  envelope,  yellowish  in  color  and  about  one- 
half  inch  long  and  one- third  inch  in  diameter,  was 
observed  attached  to  the  fundus  near  the  uterir^ 
orifice  of  the  left  tube,  and  was  easily  and  com- 
pletely removed  with  small  placental  forceps. 

Technique.  The  examinations  with  the  utero- 
scope thus  far  made  have  been  under  general 
anaesthesia,  but  it  is  my  purpose  in  suitable  cases 
to  resort  to  local  anaesthesia  of  the  cervix  and 
uterine  body  by  the  injection  of  novocaine,  alone 
or  combined  with  adrenalin. 

In  the  use  of  the  uteroscope,  as  in  other  intra- 
uterine manipulations,  asepsis  of  the  vagina  is 
essential  and  should  be  obtained  by  approved 
methods.  The  uteroscope  is  sterilized  as  fol- 
lows: the  metal  tube  and  obturator  are  boiled  for 
at  least  five  minutes;  the  lamp  holder  and  lens  are 


immersed  in  70  per  cent  alcohol  for  at  least  ten 
minutes;  a  sterile  muslin  bag  is  slipped  over  the 
electric  cord  and  secured  to  the  metal  end  by  a 
purse-string.  All  parts  can  thus  be  handled  with- 
out infecting  the  fingers  of  the  operator. 

Anaesthesia  having  been  obtained,  a  self -retain- 
ing imivalve  speculum  is  introduced  into  the 
vagina  to  retract  the  perineum;  the  anterior  lip 
of  the  cervix  is  grasped  with  two  double  tenacula, 
and  the  cervical  canal  dilated  with  graduated 
bougies.  The  dilation  should  be  done  very  care- 
fully in  order  to  limit  the  haemorrhage  resulting 
from  laceration  of  the  tissues  around  the  internal 
OS.  After  thorough  dilation  (to  46  French)  the 
uteroscope  is  introduced  until  the  point  of  the 
obturator  meets  the  resisting  wall  of  the  fundus, 
when  the  obturator  is  to  be  withdrawn.  The  de- 
sired degree  of  illumination  having  been  previous- 
ly obtained,  the  cord  is  attached  to  the  lamp 
holder  and  this  in  turn  to  the  endoscope. 

It  is  well  to  flush  the  uterine  cavity  with  saline 
solution  at  110°  F.  by  means  of  the  irrigating 
attachment  and  to  swab  it  gently  through  the 
tube  before  making  the  observations. 

The  chief  difficulties  encoimtered  in  the  use  of 
the  uteroscope  are  haemorrhage  and  acute  flexions 
of  the  uterus.  The  latter  is  usually  overcome  by 
dilating  the  uterus  with  graduated  bougies,  if 
proper  precautions  are  observed  to  prevent 
puncture  of  the  uterine  wall.  Thorough  dilation 
having  been  procured,  the  introduction  of  the 
uteroscope  is  attended  with  little  or  no  difficulty. 

Profuse  and  uncontrollable  haemorrhage  pre- 
vents satisfactory  examination  with  the  utero- 
scope. The  difficulty  produced  by  a  small 
amount  of  bleeding  may  be  surmounted  by 
flushing  the  uterine  cavity  through  the  irrigating 
attachment,  with  saline  solution  at  iio°-ii5°  F., 
and  swabbing  with  cotton  or  gauze  through  the 
endoscopic  tube  by  aid  of  long  forceps.  If  this  is 
not  successful,  the  uterine  cavity  should  be  tightly 
packed  for  a  few  minutes  with  gauze,  either  plain 
or  saturated  with  1-4000  solution  of  adrenalin 
chloride. 

CofUra-indiccUions,  Uteroscopy,  like  other  in- 
tra-uterine  manipulations,  has  within  itself  the 
possibility  of  injury  if  unwisely  employed.  It 
seems  almost  unnecessary  to  caution  against  its 
use  when  pregnancy  is  known  to  exist  or  is  even 
suspected.  It  is  contra-indicated  in  acute  infec- 
tions and  inflammations  of  the  genital  tract  and 
periuterine  structures.  Its  application  during  the 
existence  of  chronic  pelvic  inflammatory  disease 
should  be  limited  to  those  cases  in  which  operative 
treatment  of  the  diseased  parts  is  to  be  inmiediate- 
ly  undertaken;  for  it  must  not  be  forgotten  that 
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traumatism  of  the  uterine  tissues  is  likely  to  result 
in  a  relighting  of  a  latent  pelvic  inflammation. 

While  not  contra-indicated  in  those  cases  of 
p>elvic  disease  in  which  the  changes  in  the  uterus 
itself  are  of  less  importance  compared  with  con- 
comitant disease  of  the  other  pelvic  viscera,  the 
information  which  it  affords  is  of  doubtful  utility, 
from  the  standpoint  of  either  diagnosis  or  treat- 
ment. 

CONCLUSIONS 

I.  There  is  a  well-recognized  need  for  methods 
of  greater  precision  in  the  diagnosis  of  intra- 
uterine disease. 


2.  Greater  accuracy  in  the  diagnosis  will  di- 
minish the  resort  to  unnecessary  and  destructive 
operations. 

3.  Uteroscopy  affords  information  concerning 
changes  in  the  endometrium  in  vivo,  not  obtain- 
able by  any  other  method  of  investigation. 

4.  Uteroscopy,  like  similar  diagnostic  pro- 
cedures, has  its  limitations  and  definite  contra- 
indications. 

Its  use  should  be  restricted  to  those  cases 
in  which  it  can  elicit  valuable  information 
without  endangering  the  health  or  life  of  the 
patient. 
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THE  feeding  of  a  patient  who  has  been  sub- 
jected to  an  extensive  laryngectomy, 
especially  if  complicated  by  a  partial  re- 
section of  the  pharynx,  is  attended  by  difficulties 
and  dangers.  If  a  permanent  tube  is  introduced 
through  the  nose  into  the  oesophagus,  its  constant 
presence  not  only  causes  the  patient  much  incon- 
venience but  also  interferes  with  the  healing  of 
the  wound,  through  the  fact  that  the  tube,  which 
cannot  be  kept  aseptic,  rests  against  the  suture 
of  the  pharynx.  This  suture  becomes  infected 
and  gives  way,  and  not  rarely  necrosis  results. 
The  infection  spreads  downward,  and  the  tra- 
cheal stump,  which  had  been  sutured  to  the  skin, 
may  separate  from  it  here  and  there.  It  may 
then  happen  that,  even  after  the  patient  has 
successfully  rallied  from  the  operation  as  such, 
he  will  aspirate  secretions  and  succumb  to  a 
pneumonia. 

If,  on  the  other  hand,  the  stomach  tube  is 
introduced  every  time  the  patient  is  to  be  fed, 
the  conditions  are,  if  anything,  still  worse,  for 
the  introduction  of  the  tube,  which  will  be  done 
at  least  occasionally  by  the  nurses,  may  easily 
result  in  perforation  of  the  suture  line.  I  have 
experienced  such  a  case  in  which  the  tube  had 
been  pushed  through  the  suture  line  of  the 
pharynx,  and  the  accident  was  not  noticed  until 
the  fluid  food  that  was  poured  into  the  tube  ran 
through  the  dressings  into  the  patient's  lap. 

In  the  case  here  presented  I  overcame  these 
difficulties  in  a  very  simple  way.  When  the 
larynygectomy  had  been  completed,  I  performed 
a  gastrostomy  according   to   Witzel's   method, 


in  order  to  administer  the  food  through  the  gastric 
fistula.  The  case  was  far  advanced,  one  in  which 
not  only  the  whole  larynx  and  epiglottis  had  to 
be  removed,  but  the  anterior  wall  of  the  pharynx 
also  had  to  be  resected  to  the  extent  of  3  or  4  cm., 
and  a  portion  of  the  base  of  the  tongue  likewise 
had  to  be  excised.  Under  these  circumstances, 
the  conditions  for  suturing  the  pharynx  were,  of 
course,  very  unfavorable.  Nevertheless,  although 
on  the  sixth  day  the  presence  of  mucus  in  the 
wound  gave  proof  that  a  portion  of  the  wound 
had  given  way,  the  after-treatment,  particularly 
as  regards  the  change  of  dressings,  was  so  simple 
that  the  difference  between  this  case  and  former 
ones  was  marked. 

The  healing  of  the  wound  progressed  without 
any  disturbance.  The  pharynx  fistula  closed 
after  four  and  one-half  weeks,  and  the  patient 
could  again  swallow  both  fluid  and  solid  food. 
At  the  same  time  the  gastrostomy  tube  was 
removed,  and  the  gastric  fistula  closed  promptly 
without  leaking  a  drop.  ^ 

The  addition  of  a  gastrostomy  to  an  extirpation 
of  the  larynx  does  not  add  very  materially  to 
the  severity  of  the  operation,  for  the  laryngectomy 
is  done,  as  I  have  lately  always  performed  it, 
under  local  anaesthesia.  In  such  advanced  cases 
the  severe  dyspnoea  forbids  operating  under 
general  anaesthesia,  unless  one  has  chosen  to 
perform  a  preliminary  tracheotomy.  This,  how- 
ever, one  will  prefer  to  avoid  in  the  interest  of 
asepsis.  For  local  anaesthesia  I  employ  a  one- 
half  per  cent  solution  of  novocaine  with  supra- 
renin,  deep  injections  being  made  to  anaesthetize 


>  Patient  and  specimen  were  presented  at  a  meeting  of  the  Surgical  Section  of  the  New  York  Academy  of  Medicine,  December  5, 1013, 

and  before  the  Larsmgological  Section  on  December  17,  xgij. 
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additional  advantage  of  protecting  the  skin  from 
X-ray  injuries.  Skin  injuries  could  not  always  be 
avoided  by  the  use  of  an  aluminum  filter  up  to 
2  mm.  thickness  and  a  focal  distance  of  20  cm. 
However,  if  a  3  mm.  filter  is  used  under  the  same 
conditions,  and  an  erythem  dose  is  then  applied, 
injuries  to  the  skin  were  not  observed  in  many 
thousand  applications.  The  dose  of  the  filtered 
rays  may  be  increased  intentionally  or  uninten- 
tionally, even  up  to  4  erythem  doses  without  in- 
juries to  the  skin  becoming  apparent.  Of  course, 
we  must  consider  that  10  X  of  filtered  rays 
represent  an  entirely  different  amount  of  energy 
than  10  X  of  unfiltered  rays.  But  10  X 
filtered  rays  exceed  the  same  amoimt  of  im- 
filtered  rays  in  deep  penetrating  action  and  bio- 
logic effect  although  the  erythem  dose  of  the 
filtered  is  higher. 

The  unit  of  X-ray  measure  is  the  erythem  dose, 
which,  when  applied  to  the  skin,  causes  slight 
inflammatory  irritation  and  loss  of  hair.  As  the 
period  of  latency  of  the  X-ray  action  amoimts 
to  fourteen  days,  it  is  apparent  that  the  normal 
amount  per  month  is  the  application  of  two 
erythem  doses  of  unfiltered  rays  to  the  given 
region. 

X-rays  produce  a  change  in  color  of  barium 
platinum  cyanide.  The  latter  is  gipplied  to  a  disc 
which  is  placed  at  the  half  focal  distance  and 
exposed  to  the  action  of  the  rays.  It  is  then 
gradually  discolored  brown.  The  skin  has 
received  an  erythem  dose  when  the  discoloration 
of  the  disc  corresponds  to  a  test  color.  Holz- 
kuecht  has  devised  a  color  scale.  Five  H  cor- 
responds to  one  erythem  dose  or  10  X. 

Another  protection  of  the  skin  is,  finally,  the 
application  of  the  rays  through  a  number  of 
fields  (15).  An  amount  of  rays  injurious  to  the 
skin  is  equally  divided,  the  divided  dosage  is  sent 
into  the  body  through  several  fields  or  portals  of 
entry,  and  the  tube  is  tilted  so  that  the  rays  will 
strike  the  same  place  in  the  interior  of  the  body. 
It  is  certainlv  a  waste  of  time  to  mention  all 
the  different  methods  of  massive  ray  treatment. 
In  describing  the  method,  the  focal  distance,  the 
amperage  of  the  secondary  current,  the  hardness 
of  the  tube,  the  duration  of  the  treatment,  the 
filter  used  and  the  number  of  fields  must  be 
given.  If  any  of  these  six  points  is  omitted,  the 
record  of  the  remaining  points  is  valueless. 

Two  extremes  in  the  methods  of  deep  ra>'ing 
exist.  The  one,  introduced  by  Albers-Schonberg, 
advocates  a  moderation  in  treatment;  the  other, 
fathered  by  Gauss,  insists  on  a  radical,  intensive 
method  — *'  mehrstellige  Filtemahbestrahlung." 
It  is  characterized  by  a  filtering  of  the  ra>'s 


through  an  aluminum  sheet  of  3  nun.  thickness,  a 
focal  distance  of  not  more  than  20  cm.,  and  a 
crossfire  action  through  the  greatest  number  of 
portals  or  fields  possible. 

Albers-Schonberg  uses  a  tube  of  6-8  Walter, 
the  secondary  current  is  3  to  4  m.  amp.,  the  focal 
distance  is  ^'^  cm.,  and  ^e  filter  consists  of  four 
layers  of  goatskin  leather,  each  of  i  nmi.  thick- 
ness. The  intestines  are  displaced  by  a  com- 
pression tube.  The  latter  also  compresses  the 
skin.  The  methods  for  massive  raying  are  two, 
a  slow  and  an  accelerated  tempo  (16).  The 
former  consists  of  a  s6ance  of  six  minutes  on 
three  successive  days,  which  constitutes  a  series, 
an  intermission  of  fourteen  days,  then  another 
series,  etc.  The  latter  method  employs  a  series 
through  the  anterior  abdominal  wall,  eight  days 
intermission,  then  another  through  the  back,  eight 
days  intermission,  another  through  the  anterior 
abdominal  wall,  etc.  An  X-ray  dosage  of  7^  X 
is  not  exceeded  during  any  one  sitting.  Therefore, 
two  erythem  doses  are  never  given  to  any  one 
region  of  the  skin  during  a  month.  The  treat- 
ment is  immediately  stopped  as  soon  as  a  skin 
reaction  appears  or  the  piupose  of  the  treatment, 
i.e.,  oligo-  or  amenorrhoea,  has  been  attained,  so 
that  no  more  rays  are  used  than  are  absolutely 
necessary. 

The  Freiburger  or  Gauss  (17)  method  is  exe- 
cuted as  follows:  The  focal  distance  is  20  cm.,  the 
milliamperage  of  current  5  to  12,  the  filter  alumi- 
num, 3  mm.  thick,  the  hardness  of  the  tube  9.5 
to  10  Wehnelt,  the  number  of  fields  40  to  60,  the 
amount  of  rays  in  a  series  of  six  seances  300  to 
600  X,  the  average  amount  of  dosage  of  the 
treatment  being  1475  X. 

My  method  attempts  to  keep  within  the  middle 
of  these  two  extremes.  I  use  a  focal  distance  of 
20  to  22  cm.,  a  tube  of  9  to  10  Wehnelt,  a  current 
of  4  to  5  ma.,  an  aluminum  filter  of  3  mm. 
thickness.  The  number  of  fields  amounts  to  6 
to  12  depending  on  the  size  of  the  abdomen  and 
that  of  the  pehic  organs.  Each  field  measures 
5  sq.  cm.  and  is  exp)osed  twice  during  a  series  of  six 
daily  sittings.  The  amount  of  dosage  per  field 
varies  from  8  X  to  10  X.  The  total  amount  given 
during  one  series,  from  120  to  240  X.  An  inter- 
mission of  three  weeks  is  taken  between  series. 
The  skin  is  compressed  by  a  tube  and  the  intes- 
tines are  displaced,  as  mudi  as  possible,  by  a  slight 
elevation  of  the  pehis. 

Gauss  claims  the  following  advantages  for 
his  method:  100  per  cent  cures,  shortening  of  the 
time  of  treatment  to  an  average  of  fi\^  weeks. 
Malignant  changes  in  the  uterus  or  ovaries  can 
be  early  recognized  on  account  of  the  short 
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duration  of  the  treatment  and  therefore  sub- 
jected to  a  timely  operation.  This  invalidates 
any  apparent  opposition  towards  gynecologic 
r5ntgen  treatment  on  account  of  a  supposed  delay 
or  procrastination.  Missed  diagnoses,  also,  are 
rendered  less  objectionable  on  account  of  the 
shortening  of  the  time  of  treatment. 

The  accessory  action  of  the  X-rays  are  forma- 
tion of  connective  tissue,  Eiselsberg  (18),  Henkel 
(19),  Abel  (20),  Bumm  (21);  rontgen  peritonitis 
with  acute  oedema,  reddening,  exudation,  Klein 
(22);  diarrhoea,  injuries  to  intestinal  mucous 
membrane,  Haendly  (23),  Hengge  (24),  Wetterer, 
Bumm  (25);  rontgen  intoxication,  Elrinski 
(26);  latent  ulcer,  one  year  after  treatment, 
Quervain  (27);  rontgen  paralyses  and  absorp- 
tion fever  (Foveau  de  CourmeUes  (28),  Haendly 
(29) ).  Rontgenologists  who  are  or  have  been 
exposed  to  a  simmiation  of  large  amounts  of 
rays  often  show  changes  in  the  blood,  probably 
caused  by  an  involvement  of  the  bone-marrow 
and  the  entire  lymphatic  system,  Kohler  (30). 
These  observations  and  deliberations  must  con- 
vince one  that  we  do  not  as  yet  perfectly  compre- 
hend the  biologic,  temporal  and  local  extent  of 
the  action  of  the  X-rays.  We  are  compelled  to 
employ  only  the  smallest  possible  amoimt  of 
rays  (31). 

The  most  favorable  time  for  the  application 
of  the  rays  in  relation  to  the  occurrence  of  men- 
struation is  as  soon  as  possible  after  the  cessation 
of  the  period,  especially  if  moderate  doses  of  rays 
are  to  be  used.  Moderate  dosage  causes  an  irri- 
tation of  the  ovaries,  which,  in  turn,  brings  about 
an  increase  in  the  amount  of  the  flow  at  the  next 
menstrual  period.  Massive  rays,  however, 
inhibit  the  function  of  the  ovaries  which  is  assert- 
ed by  a  decrease  or  complete  cessation  of  the 
menstrual  flow. 

Finally,  we  will  consider  the  therapeutic  indica- 
tions. Those  diseases  are  available  for  rontgen 
treatment  which  are  caused  by  an  abnormal  func- 
tion of  the  ovaries.  Kierstein  holds  that  if  a 
diseased  condition  is  benefited  by  a  ra)dng  of  the 
genital  organs  so  that  the  chief  symptoms  dis- 
appear, it  originally  must  have  been  due  to  a 
disturbance  of  the  ovarian  function.  As  the 
ovaries  almost  exclusively  cause  uterine  haemor- 
rhages, the  latter  furnish  the  chief  cases  for  the 
gynecologic  X-ray  treatment.  It  is  clear  that 
the  nearer  the  patient  approaches  the  natural 
climacterium  or  change  of  life,  the  easier,  the 
surer  and  the  quicker  may  she  be  relieved  of  her 
haemorrhages.  The  climacteric,  pre-  and  post- 
climacteric haemorrhages,  the  so-called  haemor- 
rhagic  metropathies,  belong   to   this  category. 


The  r5ntgen  treatment  of  these  haemorrhages 
must  be  preceded  by  a  curettage.  X-ray  therapy 
is  not  a  diagnostic  but  only  a  therapeutic  agent. 
X-raying  of  chronic  metritides  with  haemorrhages 
does  not  differ  from  that  of  the  essential  or 
idiopathic  hemorrhages. 

The  indications  and  contraindications  for  the 
treatment  of  myoma  by  means  of  the  X-ray 
differ  according  to  the  authors.  Kronig  and 
Gauss  (32)  very  decidedly  advocate  the  treat- 
ment of  myoma  by  their  intensive,  massive 
method.  "The  surgical  treatment  has  ceased 
to  be  the  procedure  of  choice  in  the  treatment 
of  myomata  and  haemorrhagic  metropathies. 
The  operative  treatment  is  at  present  reserved 
for  a  few  exceptional  cases  only,  in  which,  for 
various  reasons,  radiotherapy  is  apparently  not 
suited."  The  radiotherapy  is  contra-indicated 
in  the  following  instances  according  to  Kronig 

(33)  •• 
I.   Pedunculated  submucous  myomata  already 

partly  expelled  through  the  cervix.     2.   When 

gangrene  is  suspected  in  the  myomata.     3.    If 

the  myomata  are  complicated  by  cancer  of  the 

mucous  membrane.     4.    Myomata  in  which  we 

must   suspect   a   sarcomatous   degeneration   on 

account  of  rapid  growth,  severe  metrorrhagias 

and  unsuccessful  rontgenotherapy.    5.  Myomata 

which  are  causing  an  acute  incarceration  of  the 

bladder. 

The  raying  of  the  myomata  must  also  be  re- 
fused before  the  35  th  to  40th  year  of  life.  While 
myomata  with  severe  anaemias,  causing  subse- 
quent weakness  of  the  heart  and  a  haemoglobin 
percentage  of  10  to  207  must  be  rayed  by  all 
means  (Kronig,  Gauss,  Menge  and  Frankel). 

The  indications,  according  to  Menge,  are  as 
follows:  I.  Myomata  of  older  patients  which 
cause  symptoms  without  causing  disturbances  of 
health.  2.  Myomata  with  rapid  growth  and 
general  disturbances  (anaemia,  disturbances  of 
the  circulatory  and  urinary  organs)  occurring 
in  women  older  than  40  years. 

Pruritus  vulvae,  dysmenorrhoea  and  inflamma- 
tory adnexal  diseases  have  been  successfully 
rayed.  However,  the  opposite  holds  good  for 
inoperable  malignant  pelvic  tumors.  I  have 
never  seen  a  betterment  of  the  subjective,  much 
less  of-  the  objective  symptoms  after  the  most 
careful  and  painstaking  treatments.  This  fact, 
however,  is  not  to  be  regarded  as  an  imfortu- 
nate  one,  as  we  possess  therapeutic  agents  in 
radium  and  mesothorium,  which,  in  all  proba- 
bility, will  enable  us  to  successfully  fight  this 
dreaded  enemy  of  the  unfortunate  bearers. 

In  conclusion,  I  repeat  the  warning  of  Menge, 
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made  to  his  brother  gynecologists,  that  they  had 
better  perfect  themselves  in  the  technique  of 
this  new  treatment,  for,  if  they  do  not  do  so  of 
their  own  accord,  they  will  be  compelled  to  do  so 
by  the  demand  of  the  general  practitioners  and 
the  laity;  if  they  resist,  then  the  greater  number 
of  myoma  patients  will  pass  out  of  their  hands 
into  those  of  the  skiagraphers,  which  would  be  a 
most  imfortunate  result,  because  of  the  difficulty 
in  determining  just  which  cases  are  suitable  for 
X-ray  treatment,  and  which  should  be  subjected 
to  operation,  a  diagnosis  that  can  be  made  by  a 
trained  gynecologist  only. 
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A   DOUBLE   LEVER   INSTRUMENT   DEVISED   FOR   THE   OPEN 

REDUCTION   OF   FRACTURES 

By  FREDERIC  HUNTINGTON  COERR,  M.  D.,  New  York  City 

Assistant  Surgeon.  Fordham  Hospital 

TO  accomplish  the  successful  reduction  of 
certain  transverse  fractures,  especially 
supracondyloid  fractures,  often  necessi- 
tates great  trauma  to  the  fragments  and  to  the 
soft  tissues.  The  operation  is  sometimes  aban- 
doned without  a  satisfactory  replacement  of  the 
fragments. 

The  instrument  herein  described  is  devised  to 
prevent  unnecessary  trauma  and  to  permit  an 
easy  reduction. 

It  consists  of  three  pieces,  i.e.,  a  lower  stationary 
bar,  an  upf)er  adjustable  bar  and  a  set-screw. 


Fig.  3.  The  instrument  in  position  preparatory  to  the 
leverage  action  caused  by  raising  the  handle.  The 
curved  end  of  the  lower  bar  has  engaged  the  fractured  end 
of  the  lower  fragment,  the  spur  of  the  upper  bar  has  been 
adjusted  against  the  fractured  end  of  the  upper  fragment 
and  the  set-screw  tightened,  maintaining  it  in  this  position. 
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Fig.  I.   The  component  parts  of  the  instrument. 
Fig.  2.   Appearance  when  assembled. 


The  curved  end  of  the  lower  bar,  serrated  with 
the  sharp  edges  slanting  upward,  is  inserted 
between  the  upper  and  lower  fragments,  engaging 
the  fractured  end  of  the  lower  fragment.  The 
spur  of  the  upper  bar,  serrated,  with  the  sharp 
^ges  slanting  downward,  is  then  adjusted  against 
the  fractured  end  of  the  upper  fragment  and 
maintained  in  this  position  by  tightening  the  set- 
screw. 

The  handle  being  raised  by  slow,  steady  pres- 
sure, a  double  lever  action  ensues,  each  fractured 
end  acting  as  a  fulcrum  to  the  other.  The  lower 
fragment  is  forced  distally,  and  the  upper  frag- 
ment, proximally.     The  action  continuing,  the 


Fig.  4.  The  instrument  in  vertical  position,  having 
pushed  the  lower  and  upper  fragments  respectively  distally 
and  proximally.  TTie  lower  fragment  should  be  represent- 
ed as  nestling  in  the  cur\^ed  end  as  its  apparent  position 
is  obtained  only  by  further  downward  pressure  of  the 
handle. 

lower  fragment  is  elevated  and  the  upper  frag- 
ment depressed  until  they  are  in  direct  alignment. 
Further  action  could  cause  complete  reversal  of 
the  former  relationship  of  the  fragments. 

When  the  fragments  are  in  the  desired  position, 
the  instrument  may  be  removed  by  a  reverse 
action,  or,  in  fracture  of  the  long  bones,  may  re- 
main in  situ,  holding  the  fractured  ends  while  a 
Lowman  clamp  is  applied. 

I  am  indebted  to  Dr.  Alfred  Braun  for  the 
illustrations. 
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HEAD   INJURIES.     SOME   CONCLUSIONS 

By  W.  J.  ANDERSON,  M.  D.,  Chicago 
Late  Assistant  Warden,  Cook  County  Hospital 


DURING  the  year  of  191 2  there  were  298 
cases  of  head  injuries  admitted  to  the  Cook 
County  Hospital.  These  do  not  include 
the  ordinary  scalp  wounds,  numbering  over  1000 
cases,  which  are  known  as  "dress  cases*'  or  "dis- 
pensary cases." 

Of  these  298  cases  admitted,  130  were  diagnosed 
as  skull  fractures,  120  as  scalp  wounds,  22  as 
gunshots,  15  as  cerebral  concussion,  and  11  as 
infected  scalp  wounds. 

Of  the  130  cases  of  skull  fractures,  72  were  rec- 
ognized as  involving  the  vault  and  58  were 
termed  basal  fractures.  This  classification  was 
made  by  the  examining  room  interne,  and  a 
revision  due  to  more  perfect  and  deliberate 
examining  in  the  wards  showed  that  in  the  main 
the  initial  diagnosis  was  correct.  Of  course  it  is 
to  be  understood  that  in  a  large  number  of  the 
fatal  cases  the  injury  was  so  severe  as  to  involve 
the  base  as  well  as  the  vault. 

The  diagnosis  of  fractures  of  the  vault  was  made 
by  direct  inspection,  cutting  down  through  the 
pericranium  whenever  necessary.  Twenty-six 
of  72  recovered,  making  the  mortality  64  per 
cent.  Whenever  a  depression  existed  or  where 
there  was  a  linear  fracture  in  the  neighborhood 
of  a  meningeal  vessel  with  focal  symptoms  or 
coma,  a  decompression  operation  was  done. 
To  tabulate: 


Admitted 

Males 

Females. . . 
Children 

Males... 

Females. 


SKULL  FRACTUKES  OF  THE  VAULT 

Recovered 


59 
4 

8 
I 

72 


21 


26 


Died 
38 

4 

3 
I 

46 


Of  the  58  cases  of  basal  skull  fractures,  25  re- 
covered, making  the  mortality  56.9  per  cent. 
The  diagnosis  of  each  case  was  made  by  the  pres- 
ence of  blood  in  one  of  the  cavities  of  the  head, 
as  the  nose,  throat,  or  ears,  and  was  confirmed 
in  most  instances  by  spinal  puncture,  the  latter 
measure  being  a  routine  diagnostic  procedure  in 
every  suspicious  cerebral  case.  Instances  have 
occurred  where  there  was  a  negative  finding  as 
far  as  the  presence  of  blood  in  the  spinal  fluid  was 
concerned,  yet  there  was  blood  present  within 
the  auditory  canal,  the  nasal  cavity,  or  the  phar- 
ynx.   The  treatment  was  expectant  in  each  case 


excepting  where  a  depressed  fracture  involving 
the  vault  coexisted  with  a  basilar  fracture.  To 
tabulate: 


BASAL  SKULL  FRACTXTKES 


Admitted 

Males 

Females. . . 
Children 

Males... 

Females. 


51 
5 


Recovered 
22 

I 


Died 
29 

4 


S8 


25  . 


33 


Fifteen  cases  were  diagnosed  as  cerebral  con- 
cussion, and  all  recovered.  With  these  cases 
there  were  cerebral  symptoms  present  with  a 
history  of  injury.  While  no  distinct  focal  symp- 
toms were  present  pointing  to  any  particular 
cerebral  location,  yet  they  were  admitted  as  a 
safeguard  for  further  observation. 

Of  the  120  cases  of  scalp  wounds  admitted  as 
hospital  cases  105  were  males  and  15  females. 
Most  of  these  cases  were  partly  under  the  influ- 
ence of  alcohol,  and  a  question  of  policy  as  to 
whether  some  of  the  S3anptoms  might  not  be  due 
to  direct  cerebral  injury  warranted  us  in  admit- 
ting them  as  cases.  That  this  policy  was  worth 
the  extra  expense  to  the  hospital  is  shown  in  that 
10  males  developed  active  delirium  tremens,  3  of 
whom  died. 

To  tabulate  the  gunshots  of  the  head: 


GUNSHOTS  OF  THE  HEAD 


Admitted 

Males 

Females.. . 
Children 

Males. . . 

Females. 


17 
4 


Recovered 
6 

4 


Died 
II 


22 


10 


12 


Eight  of  these  cases  were  non-penetrating. 
All  lived  and  none  developed  tetanus,  leaving 
14  cases  in  which  the  bullet  or  bullets  entered 
the  calvarium;  12  of  these  died,  making  the  mor- 
tality 86  per  cent.  One  of  these  cases  died  of 
tetanus. 

Eleven  cases  of  infected  scalp  wounds  were 
admitted.  These  in  every  instance  had  received 
their  inital  treatment  by  some  ph3rsician  not 
connected  with  the  institution. 

The  infection  was  of  such  a  degree  that  ordinary 
dispensary  treatment  could  not  be  recommended. 
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In  one  of  the  cases  two  scissors  blades  at  least 
2}4  inches  long  were  found  embedded  in  the 
scalp.  This  man  developed  tetanus,  but  for- 
tunately recovered. 

Death  in  head  injuries  is  either  due  to  (i) 
surgical  shock,  (2)  meningo-encephalitis,  or  (3) 
bronchopneumonia. 

Now  what  conclusions  or  points  of  value  can 
one  gather  from  collecting  or  observing  these 
cases?  It  is  not  my  purpose  to  discuss  exhaustive- 
ly the  subject  of  the  diagnosis  and  the  surgical 
technique  one  may  apply  to  head  injuries.  It  is 
merely  my  intent  to  call  your  attention  to  some  of 
the  important  points  which  have  been  of  value 
to  us  in  the  treatment  of  head  injuries  as  they 
were  admitted  to  this  institution. 

The  greater  number  of  scalp  wound  cases  will 
be  found  under  the  influence  of  alcohol,  and  it  is  an 
exceedingly  diflScult  problem  to  differentiate  the 
symptoms  due  to  alcoholism  and  cerebral  symp- 
toms due  to  injury  of  the  cranial  vault  and  its 
contents.  We  are  frequently  confronted  with 
a  case  partly  in  stupor  or  in  a  coma  with  no  pre- 
vious history.  The  police  bring  him  to  the  hos- 
pital. With  no  previous  history  the  problem 
from  a  diagnostic  standpoint  becomes  a  very 
diflicult  one. 

The  most  careful  scrutiny  for  an  abrasion  of 
the  scalp  must  be  indulged  in  and  a  most  rigid 
examination  resorted  to.  One  should  recall  the 
pathological  and  chemical  conditions  which  may 
produce  coma.  The  surroundings  of  the  patient 
should  be  noticed;  is  there  blood  orvomitus  near 
him?  The  depth  of  the  coma  should  be  as- 
certained; if  possible,  the  man  should  be  aroused 
by  supra-orbital  pressure  or  by  brisk  rubbing  of 
the  ribs  in  the  axillary  line  with  the  knuckles  of 
one  hand,  and  asked  to  give  an  account  of  him- 
self. His  tongue  should  be  examined  for  bites 
or  scars.  The  breath  should  be  noticed.  The 
amount  of  muscular  power  and  the  state  of  his 
reflexes  should  then  be  observed,  any  inequality 
probably  indicating  a  unilateral  lesion  within  the 
cranial  vault.  The  urine  may  be  drawn  off  and 
examined  for  sugar  or  albumin.  If  there  is  any 
suspicion  of  poisoning  the  stomach  should  be 
washed  out.  Spinal  puncture  is  of  the  utmost 
value,  and  in  any  case  of  doubt  should  always  be 
resorted  to.  I  am  inclined  to  believe  with 
Rothstein  that  it  is  never  a  dangerous  procedure 
except  in  two  conditions,  viz:  brain  tumors, 
particularly  those  of  the  cerebellum,  and  in  acute 
hydrocephalus  with  tuberculous  involvement  of 
the  aqueduct  of  Sylvius.  Ordinary  precautions, 
however,  should  be  used.  It  is  not  necessary  to 
remove  more  than  15  to  20  ccm.  of  fluid  for 


diagnostic  or  therapeutic  purposes.  The  drop 
meUiod  should  be  used.  For  diagnostic  purposes, 
if  the  fluid  is  not  under  tension,  2  to  5  ccm.  is  suflS- 
cient.  The  consistency  of  the  fluid  should  be 
noted;  is  it  clear,  turbid,  bloody,  or  does  it  con- 
tain flakes.  Nearly  all  cases  of  cerebral  injury 
have  increased  blood  pressure.  The  slow  pulse 
is  characteristic  in  the  early  stages.  It  has  been 
stated  that  the  blood  pressure  apparatus  may 
furnish  an  excellent  guide  as  to  the  progress  of  a 
case  with  compression  symptoms,  and  when  used 
at  the  time  of  spinal  puncture  might  indicate 
that  sufficient  fluid  has  been  withdrawn.  Those 
who  have  used  this  method  state  that  a  drop  of 
ten  degrees  is  a  warning  that  enough  fluid  has 
been  withdrawn.  I  have  followed  out  these 
suggestions  and  have  found  them  of  no  value. 

The  X-ray  as  a  diagnostic  measure  is  of  value 
only  in  the  hands  of  an  experienced  operator,  one 
who  has  analyzed  thousands  of  plates.  No  one 
should  attempt  to  interpret  a  plate  who  has  not 
studied  the  relationship  between  head  injuries 
and  the  normal  plate,  since  there  is  nothing  so 
deceptive  as  an  X-ray  plate.  In  the  majority  of 
cases  at  least  four  views  of  the  cranium  should  be 
taken.  As  the  part  nearest  the  plate  shows  the 
clearest,  a  front-to-back,  a  back-to-front,  a  right- 
to-left,  and  a  left- to-right  exposure  should  be 
taken.  At  times  it  is  necessary  to  take  from  six 
to  ten  exposures  to  bring  out  a  lesion  of  the  cranial 
vault.  A  depression  is  rarely  shown.  Where 
bullets  have  entered  the  skull  and  the  surgeon 
thinks  it  advisable  to  remove  them,  which  ques- 
tion he  should  weigh  with  considerable  thought 
after  consultation  with  a  competent  neurologist, 
the  X-ray  plate  should  not  be  over  an  hour  old  and 
the  operator  should  have  measured  the  plates  with 
the  "localizer"  to  determine  the  precise  position. 
The  importance  of  this  was  shown  to  me  in  the 
late  Bernstein  murder  case.  This  man  received 
two  bullet  wounds:  one  entered  the  back  in  the 
lower  left  scapular  region,  had  an  oblique  up- 
ward path  about  30°  and  had  its  exit  in  the  left 
neck  above  the  clavicle;  the  other  bullet  entered 
the  left  occipital  region  and  produced  a  right 
hemiplegia.  The  X-ray  showed  it  lying  under 
the  vault  in  the  left  motor  region  close  to  the 
median  line. 

The  man  died  shortly  after,  48  hours  from  the 
time  of  his  injury.  On  the  post-mortem  table  the 
bullet  was  found  at  the  woimd  of  entrance  in 
the  occiput.  He  was  posted  within  1 2  hours  after 
death,  and  it  is  a  question  whether  the  bullet 
gravitated  through  its  path  during  life  or  after 
death.  Such  conditions  of  gravitation  of  bullets, 
according  to  LeCount,  is  by  no  means  unconunon. 
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The  probing  of  recent  wounds  for  diagnostic 
purposes  is  recognized  as  a  dangerous  process. 
We  believe  with  Lejar  "that  it  is  a  dangerous 
and  an  illusory  practice."  Frequently  I  have 
watched  junior  internes  probing  a  scalp  wound 
for  the  possibility  of  fracture.  They  would  feel 
fairly  certain  that  a  fracture  existed.  Advising 
them  to  cut  down  through  the  pericranium, 
retract  the  same,  the  skull  would  be  found  in  the 
great  majority  of  cases  smooth  and  regular.  The 
pericranium  should  be  incised  and  the  skull 
examined  by  direct  inspection  in  every  case  in 
which  there  is  the  remotest  suspicion  of  cerebral 
injury.  That  is  where  a  scalp  wound  or  a  haema- 
toma  is  present.  I  recall  the  case  of  a  charity 
worker  who  had  been  hit  by  some  vehicle.  She 
was  brought  to  the  hospital  by  the  police,  in 
coma.  No  history  of  consciousness  between  the 
time  of  the  accident  and  the  appearance  of  the 
coma  was  obtainable.  It  could  not  be  deter- 
mined whether  any  paralysis  existed  except  that 
one  pupil  was  dilated.  On  the  side  of  the  dilated 
pupil  in  the  parietal  region  was  a  large  haematoma. 
Cutting  around  the  haematoma  as  for  a  horse- 
shoe flap,  and  reflecting  the  pericranium,  a  linear 
fracture  was  found.  Proceeding  with  a  decom- 
pression operation  an  extradural  clot  which  ex- 
tended, it  seemed,  over  the  entire  right  hemisphere 
was  found.  It  appeared  to  be  over  one-fourth  of  an 
inch  in  thickness.  Removing  the  greater  part 
of  the  clot  the  source  of  the  haemorrhage  was 
found  to  be  the  anterior  branch  of  the  middle 
meningeal  artery.  Fortimately  it  was  an  easy 
matter  to  ligate  by  passing  a  needle  with  catgut 
under  the  dura  mater.  Gauze  drainage  was 
used  and  the  scalp  sutured  with  its  pericranium. 
Upon  the  completion  of  the  operation  both  pupils 
were  equal.  No  anaesthetic  was  necessary.  The 
woman  made  a  complete  recovery,  returning  to 
consciousness  after  48  hours,  and  to-day,  after  a 
lapse  of  six  months,  enjoys  good  mental  and  physi- 
cal health.  I  have  had  two  other  cases  similar  as 
to  the  physical  findings  in  that  a  haematoma  ex- 
isted on  the  same  side  as  the  dilated  pupil.  Yet 
one  should  not  place  too  much  reliance  upon  these 
findings,  for  corneal  symptoms  without  other 
focal    findings  are  not  to  be  relied  upon. 

The  question  as  to  how  to  treat  the  dura  mater 
in  the  acute  traumatic  cases  is  a  good  field  for 


discussion.  Should  one  for  exploratory  work 
make  the  crucial,  the  elliptical,  or  use  any  incision 
long  enough  to  require  suturing?  Personally,  I 
believe,  no  incision  large  enough  to  require 
suturing  should  be  made  for  exploratory  work. 
Should  one  upon  exposing  the  dura  find  that  the 
spaces  imdemeath  it  show  increased  tension  or 
that  there  is  an  absence  of  pulsation,  then  small 
linear  punctures  with  the  point  of  the  scalpel 
should  be  made.  Should  these  punctures  show 
the  presence  of  blood,  then  one  may  continue  this 
incision  and  proceed  to  explore  the  cortex,  giving 
the  patient  the  full  benefit  of  a  decompression 
operation  by  removing  a  section  of  dura  mater. 
To  liken  the  subdural  space  to  the  peritoneal 
cavity,  and  that  it  may  be  drained  in  like  manner, 
I  believe  is  a  fallacy.  Likewise  to  tap  the  lateral 
ventricle  in  an  acute  traumatic  cerebral  condition, 
so  that  one  may  relieve  hypertension,  I  believe 
accomplishes  nothing.  I  have  seen  one  such 
case  treated;  a  small  rubber  tube  was  inserted 
into  one  of  the  ventricles — ^at  least  the  operator 
thought  he  had  the  tube  in  the  ventricle.  The 
post-mortem  showed  that  the  tube  had  not  been 
within  one-fourth  of  an  inch  of  the  cavity.  It  is 
said  that  brain  hernia  does  not  occur  without 
infection.  I  cannot  recall  a  traumatic  cerebral 
case  where  a  decompression  operation  was  done 
that  did  not  show  symptoms  of  infection.  Then 
why  should  we  make  it  a  routine  practice  to 
make  large  incisions  of  the  dura  mater? 

In  conclusion,  our  mortality  on  the  expectant 
plan  for  basal  skull  fracture  during  the  year  191 2 
is  shown  to  be  56.9  per  cent.  Should  one  con- 
tinue by  examining  the  histories  of  1,000  cases  of 
basal  skull  fracture,  I  believe  the  percentage  would 
be  much  better.  This  brings  the  question  for- 
ward as  to  when  a  basilar  fracture  should  be 
operated  up)on. 

It  is  my  belief  that  the  expectant  plan  is  the 
best,  and  that  the  only  indication  for  a  decompres- 
sion with  a  positive  diagnosis  of  a  straight  basal 
fracture  is,  that  after  the  patient  has  been  under 
observation,  with  the  coma  and  temperature 
the  same,  the  pulse  is  found  to  advance  from  40, 
60  or  80  to  120  or  more.  Spinal  puncture, 
when  used  intelligently,  accomplishes  about 
as  much  as  a  decompression  operation  in  basilar 
fractures. 
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A  CRITIQUE  OF  NEW   BOOKS   IN  SURGERY 
By  M.  G.  SEELIG,  M.  D.,  Saint  Louis,  Missouri 


"^OT  since  Osier's  work  on  abdominal  tumors  has 
^  anything  appeared  approximating  in  signifi- 
cance this  large  monograph  by  Professor  Schmidt;^ 
and  nothing  mirrors  more  accurately  the  deplorable 
overshadowing  of  intrinsic  surgical  thought  by 
surgical  technique  —  the  science  by  the  art  of 
surgery  —  than  the  fact  that  such  productions  as 
this  one  are  so  commonly  furnished  by  internists, 
and  so  rarely  by  surgeons.  Even  he  who  has  not 
enjoyed  the  privilege  of  working  with  Schmidt 
readily  may  appreciate  the  comment  of  the  trans- 
lator, Dr.  Joseph  Burke,  regarding  the  *' almost 
uncanny  diagnostic  ability "  of  the  author. 

The  monograph  is  arranged  in  three  parts,  de- 
voted respectively  to  (i)  General  Considerations, 
such  as  the  technique  of  physical  examination, 
clinical  microscopy,  and  general  symptomatology; 
(2)  Neoplasms  of  Special  Abdominal  Organs,  and  (3) 
Case  Histories.  A  careful  reading  of  the  first  few 
pages  of  Part  I  suffices  to  make  plain  that,  after  all, 
Schmidt's  diagnostic  skill  possesses  nothing  of  the 
element  of  the  uncanny,  but  rather  rests  upon  the 
very  solid  basis  of  a  highly  refined  power  of  detailed 
observation,  combined  with  admirable  capacity  for 
inductive  reasoning  and  incomparably  well-devel- 
oped associative  processes  of  thought.  This  striking 
combination  is  emphasized  all  the  more  strongly 
by  Schmidt's  tendency,  throughout  the  monograph, 
to  place  sole  dependence  upon  the  concrete  facts 
and  phenomena  of  pure  medicine  to  the  exclusion 
of  the  cognate  sciences.  In  this  he  resembles  the 
English  school  of  clinicians  as  contrasted  with  such 
men  as  Rrehl,  Kraus,  and  von  Norden  on  the  con- 
tinent. 

A  detailed  study  of  cachexia,  of  the  significance 
and  sites  of  occurrence  of  seemingly  slight  cedemas, 
of  abnormalities  in  skin  and  hair  coloring,  of  the 
varying  t)T)es  of  emaciation  and  of  subtle  altera- 
tions in  temperament,  furnishes  the  reader  a  mass 
of  fundamental  knowledge  without  raising  even  a 
suspicion  of  academic  refinement. 

Likewise,  in  the  second  part  of  the  monograph, 
devoted  to  the  special  consideration  of  neoplasms 
of  the  stomach,  liver,  gall-bladder,  pancreas  and 
kidney,  there  is  a  wealth  of  observation  and  of 
minutiae  that  must  be  startling  to  the  average  clinical 
mind,  and  that  would  be  confusing  were  it  not  for 

^  DlAOMOSIS     OF     THE     MaUGNANT     TuMORS     0¥    THE     ABDOMINAL 

Viscera.  By  Professor  Rudolph  Schmidt.  Authorized  English  Version 
by  Joseph  Burke,  Sc.  D.,  M.  D.    Ncw.Vork  City:  Rebman  Company. 


the  orderly  manner  in  which  the  facts  are  developed 
under  the  several  heads,  as  follows:  Early  symptoms, 
accompanying  symptoms,  facts  elicited  by  physical 
examination  of  the  stomach,  accompanying  symp- 
toms from  other  organs,'  clinical  microscopical 
findings,  types  of  disease,  with  course  and  duration, 
and  finally  suspicious  factors  and  differential 
diagnosis.  It  is  a  matter  of  no  small  interest  that 
such  a  fund  of  data  can  be  presented  in  such  form  as 
not  even  to  graze  the  edge  of  the  encyclopaedic. 
A  concrete  example  may  possibly  serve  to  show  how 
Schmidt  uses  his  facts,  not  for  the  purpose  of 
classification,  but  rather  for  the  elucidation  of 
phenomena.  Thus,  under  the  head  of  "general 
considerations,"  he  shows  that  the  majority  of 
patients  who  suffer  from  cancer  of  the  stomach  are 
descended  from  long-lived  parents,  and  have  them- 
selves a  clean  past  history —  one,  indeed,  of  "exces- 
sive well-being."  Later,  under  the  special  head  of 
cancer  of  the  stomach,  he  notes  the  extreme  rarity 
with  which  valvular  lesions  of  the  heart  accompany 
gastric  carcinoma;  and  he  ventures  an  explanation 
on  the  basis  of  the  excellent  previous  health  of  these 
patients  who  so  rarely  suffer  from  those  infectious 
diseases  that  predispose  to  endocarditis.  Again, 
the  repeated  find  of  atrophic  spleens  in  gastric 
carcinoma  patients  who  come  to  autopsy,  moves 
Schmidt  not  to  classify  the  fact  as  one  of  pathological 
significance,  but  rather  as  a  not  inconsiderable  aid 
in  differentiating  carcinoma  of  the  stomach  from  the 
often  confusingly  similar  pernicious  anaemia,  in 
which  the  spleen  is  usually  large. 

The  third  part  of  the  monograph,  devoted  to  case 
histories,  presents  in  condensed  and  yet  adequate 
form  one  hundred  and  seventy-five  case  reports, 
each  one  of  which  illustrates  some  point  brought 
out  in  the  preceding  text.  One  notes  with  surprise 
the  statement,  "I  have  never  observed  metastases 
in  the  inguinal  glands"  (with  carcinoma  of  the 
stomach).  Evidently,  in  spite  of  close  observation 
of  the  richest  possible  material,  Schmidt  has  not 
seen  secondary  involvement  of  the  umbilicus  with 
consequent  inguinal  metastases  —  a  symptom - 
complex  which,  although  it  may  not  be  common, 
does  occur,  and  furnishes  clinching  evidence  of 
visceral  and  particularly  of  gastric  carcinosis. 

Of  course,  one  may  diagnosticate,  treat,  and  even 
cure  some  abdominal  tumors,  without  commanding 
the  mass  of  facts  presented  by  Schmidt,  just  as 
one  may  be  a  clever  musician  without  a  knowledge 


525 


5^6 


BOOK  REVIEWS 


of  the  intricacies  of  harmony  and  counterpoint,  and 
yet  it  would  be  difficult  to  single  out  one  fact  in 
the  book  as  unessentiaL 

'T^HIS,  the  December  number  of  the  Murphy 
''  Clinics/  calls  for  special  comment  from  several 
different  points  of  view.  In  the  first  place — and 
praise  be  therefor! — the  editing  of  this  volume  is 
incomparably  better  than  has  been  the  editing  of 
the  volumes  issued  in  the  past.  In  the  second  place, 
there  is  recorded  a  particularly  admirable  variety 
of  case  histories  dealing  with  surgery  of  the  gall- 
bladder, lung,  osseous  system,  kidney,  spinal  cord, 
joints,  and  hernia.  Thirdly,  there  is  a  clear  and 
lucid  exposition  of  the  treatment  of  pulmonary 
tuberculosis  by  the  production  of  artificial  pneumo- 
thorax as  practiced  by  Murphy  and  as  first  recom- 
mended by  him  in  1898. 

The  wisdom  of  the  policy  of  republishing  in  the 
Clinics  a  paper  written  by  Murphy  sixteen  years 
ago  may  properly  be  questioned,  and  yet  one  readily 
understands  the  promptings  leading  to  such  an 
addition  to  the  Clinics.  Regarding  the  appended 
list  of  cases  operated  upon  by  Murphy  before  the 
Clinical  Congress  of  Surgeons,  it  is  more  difficult 
to  form  a  judgment.  He  who  believes  that  such  a 
list,  with  notations  as  to  the  geographical  distribu- 
tion of  the  patients,  offends  a  canon  of  good  taste, 
must  certainly  be  more  or  less  justified  in  his 
belief.  A  comparison  with  the  noise  of  bells  and 
cymbals  is  not  far  from  hand.  And  yet  such  details 
are  essentially  trivial,  if  one  concentrates  on  the 
inherently,  and  we  may  even  say  uniquely,  close 
surgical  reasoning,  clever  clinical  differentiation,  and 
masterful  command  of  clinical  facts  that  fairiy 
crowd  the  volume. 

HTHE  numerous  excellent  papers  on  the  vascular 
^  system  written  by  Bemheim  during  the  past 
few  years  are  gathered  and  elaborated  in  this  small 
monograph,'  which,  in  ten  chapters,  details  the 
general  technique  of  blood-vessel  surgery,  transfusion, 
end-to-end  suture,  lateral  anastomosis,  transplanta- 
tion of  segments  of  veins  and  arteries,  arterio- 
venous anastomosis,  varicose  veins,  surgery  of  the 
heart,  and  aneurisms. 

So  many  of  the  worthy  medical  contributions  of 
to-day  may  be  found  in  monograph  form  that 
we  have  learned  to  welcome  this  type  of  medical 
thesis  as  an  expression  of  personal  opinion,  exper- 
ience, and  critique.  It  is  to  be  regretted,  there- 
fore, that  Bemheim  does  not  confine  himself  to  that 
part  of  blood-vessel  surgery  which  has  engaged  his 
own  personal  activities.  The  inadequately  short  and 
inconsequential  chapters  on  varicose  veins,  and 
suture  of  the  heart,  and  the  rather  bibliographic 
chapters  on  aneurism  serve  only  to  detract  from  the 
excellency  of  the  preceding  six  chapters. 

The  reviewer  can  testify  from  personal  experience 

1  Surgical  Clinics  op  John  B.  Murphy.  Philadelphia  and  London: 
W.  B.  Saunders  Company. 

*  SuKGSSY  OP  THE  VASCULAR  SvsTBif.  Bv  Bertram  M.  Bemheim, 
A.  B.,  M.  D.    Philadelphia  and  London:    J.  B.  Lippincott  Company. 


to  the  absolutely  essential  importance  of  all  the 
minute  details  of  technique  insisted  upon  by  the 
author,  but  he  has  never  yet  been  aUe  to  bring 
himself  to  the  use  of  the  Bemheim  tubes  or  of  any 
other  intermediate  i^paratus,  in  the  performance 
of  transfusion.  Anyone  who  has  done  much  work 
in  recording  blood  pressure  in  animals  knows  that 
even  with  the  smoothest,  cleanest,  and  best  paraffined 
carotid  cannulas,  clotting  unavoidably  occurs.  It 
would  hardly  seem  wise,  therefore,  to  discard  the 
valuable  intima-to-intima  principle  as  a  routine 
measure,  unless  urgent  haste  demanded  an  indirect 
transfusion  by  means  of  tubes,  S3rringes,  or  g^ass 
containers  of  the  Kimpton  type. 

Eminently  sane  and  rational  is  Bemheim's  counsel 
to  make  careful  hemolytic  tests  of  donor's  and 
recipient's  blood  only  when  proper  facilities  are  at 
hand  and  when  urgency  is  not  a  factor,  but  to 
forego  these  tests,  with  equanimity,  when  urgency 
is  a  factor  and  when  physical  examination  of  donor 
and  recipient  points  to  no  potential  serious  conse- 
quences. 

The  monograph  is  excellently  illustrated,  and 
should  serve  as  a  handbook  for  those  unskilled  in  the 
art  of  transfusion,  and,  in  particular,  as  a  manual 
for  those  who  seek  to  perfect  their  technique  in  the 
laboratory,  the  only  place  where  the  technique  can 
be  adequately  mastered.  « 

V/T  ORE  than  four  years  have  elapsed  since  the  first 
^^^  volume  of  Deaver's  and  Ashhurst's  Surgery  of 
the  Upper  Abdomen*  appeared,  a  delay  which  the 
authors  state  to  be  due  to  the  fact  that  so  great  a 
mass  of  literature  had  to  be  gone  through;  a  delay, 
however,  which  makes  the  second  volume  necessari- 
ly more  up  to  date  than  is  the  first.  This  second 
volume  is  made  up  of  nine  chapters,  which  are 
divided  so  as  to  consider,  in  order,  under  separate 
heads,  the  various  diseases,  tumors,  and  injuries 
of  the  gall-bladder  and  biliary  ducts,  liver,  pancreas, 
and  spleen,  with  a  final  chapter  on  the  technique  of 
the  various  operative  procedures  applicable  in  the 
surgery  of  these  various  organs. 

As  a  whole,  the  volume  mirrors  a  thoughtful  con- 
sideration of  and  selection  from  a  mass  of  literature, 
as  well  as  an  excellent  correlation  of  the  facts  finally 
selected.  In  Chapter  I,  for  instance,  there  is  an 
admirable  dissertation  in  which  the  general  sub- 
ject of  jaundice  is  discussed  in  the  form  of  short, 
snappy  paragraphs,  containing  all  the  really  valu- 
able information  furnished  by  recent  current 
literature.  Likewise,  the  topic  of  gall-stone  forma- 
tion is  presented  in  clear,  concise,  and  thoroughly 
adequate  fashion,  so  that  one  may  weigh  rationally 
the  evidence  in  favor  of  stagnation  or  of  infection 
as  etiological  factors.  The  chapter  on  the  pancreas 
is  illuminated  by  a  particularly  lucid  description  of 
acute  pancreatitis,  a  field  in  which  Deaver  has  had 
an  enviably  large  clinical  and  operative  experience. 

s  SusGESY  OF  THE  Uppkr  Abdoicen,  IN  Two  VOLUMES.  By  John 
B.  Deaver,  M.  D..  Sc.  D.,  LL.  D.,  and  Astley  Paston  Cooper  A^hurst, 
A.  B..  M.  D.  Vol.  II,  Surgov  of  the  Gail-Bladder,  Liver,  Pancreas, 
and  Spleen.    Philadelphia:      P.  Blakiston's  Sons  &  Company,  19x4. 
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Many  who  have  read  the  crisp  and  oftentimes 
rather  sharply  dogmatic  papers  of  Deaver  will  miss, 
in  this  volume,  the  strong  personal  note  so  character- 
istic of  him  in  his  interpretation  of  symptoms  as 
well  as  in  his  setting  and  execution  of  operative 
indications. 

Only  here  and  there  does  one  meet  with  unquali- 
fied advice  as  to  what  a  certain  symptom-complex 
means,  what  must  be  done  to  meet  it,  and  when 
and  how  it  must  be  done.  The  book  has  a  more 
academic  tone,  as  is  testified  to  by  the  numer- 
ous references  following  each  chapter,  or,  for  ex- 
ample, by  the  statistical  rfeum6  (p.  133)  of  all  the 
reported  cases  of  choledochus  end-to-end  suture, 
choledocho-enterostomy,  hepatico-enterostomy  and 
hepatico-cholangeio-enterostomy.  The  size  of  the 
volume  naturally  limits  its  scope,  and  as  a  result  the 
attempt  to  crowd  in  too  much  data  results  disas- 
trously in  places,  as  for  instance  in  the  attempt  to 
crowd  a  discussion  of  the  moot  points  of  the  physi- 
ology of  the  spleen  into  three  and  a  half  pages. 
Limits  of  space  are  also,  in  all  probability,  responsi- 
ble for  the  omission  under  the  chapters  on  Spleen, 


of  a  discussion  of  the  large  cell  type  of  splenomegaly 
(Gautier  type). 

Indeed,  there  is  a  palpable  evidence  of  crowding 
and  curtailment  in  many  places  where  one  naturally 
demands  fuller  information.  The  symptomatology 
of  traumatic  liver  abscess  and  of  amoebic  abscess 
is  developed  and  completed  in  ten  or  twelve  lines, 
and  nowhere  is  the  symptom  of  pain  described  in 
such  fashion  as  to  accord  it  the  place  it  merits  as  a 
cardinal  differentiating  symptom  in  visceral  disease. 
When  one  considers  the  description  of  pain  furnished 
by  Deaver  and  Ashhurst,  in  the  light  of  contrast 
with  Moynihan's  description  of  this  invaluable 
symptom,  the  comparison  approaches  the  invidious. 

The  chapter  on  technique  is  admirably  dear  and 
sufficient,  and  particularly  valuable  because  here 
the  personal  note  rings  loud  and  true.  Under  this 
head  one  notes  that  although  the  authors  have 
described  the  transverse  abdominal  incision  of 
Sprengel,  they  do  not  recommend  its  use,  even  in 
splenectomy,  where  it  serves  a  most  excellent  pur- 
pose in  cases  of  traumata  to  small  spleens  well 
bound  down  by  old  or  recent  perisplenetic  adhesions. 
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CORRESPONDENCE 


STAMM'S   GASTROSTOMY 


The  Medical  News,  September  22,  1894,  con- 
tained an  article  written  by  me  under  the  title 
"Gastrostomy  by  a  New  Method."  After  re- 
viewing the  methods  of  Hahn,  Girard,  Kocher, 
and  Witzel,  I  said:  "Some  experiments  upon 
dogs  suggested  to  me  a  plan  of  procedure  based  on 
soimd  anatomical  principles  and  which,  if  not 
better  than  Witzel's  method,  is  at  least  equally 


as  good.  In  the  dog  the  result  has  met  every 
point  it  was  a  priori  intended  to  accomplish.  The 
first  steps  of  the  procedure  are  the  same  as  in 
Witzel's  method,  an  incision  about  three  inches 
long  being  made  along  the  left  border  of  the  ribs. 
The  point  of  introduction  of  the  rubber  tube  is 
marked  with  the  knife  by  a  slight  incision  simply 
through  the  serous  coat  of  the  stomach.    Around 
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this  point  as  a  center,  and  at  a  radial  distance  of 
a  little  over  one  inch,  a  purse-string  suture  is 
introduced  by  means  of  a  straight  needle  and 
strong  silk,  and  including  only  the  serous  and 
muscular  coats  of  the  stomach.  Next,  the  open- 
ing in  the  stomach  for  the  rubber  tube,  about  the 
thickness  of  No.  15  American  scale  catheter,  is 
made,  and  the  tube  is  fastened  by  a  silk  or  catgut 
suture.  The  purse-string  is  now  drawn  together 
and  there  results  a  double  sphincter  which  will 
guard  against  any  leakage  from  the  stomach. 
With  about  six  interrupted  sutures  I  stitch  the 
stomach  to  the  parietal  peritoneum,  and  both 
ends  of  the  purse-string  suture,  which  so  far 
served  to  hold  and  steady  the  stomach,  are  now 
armed  with  needles  and  passed  through  the  entire 
thickness  of  the  abdominal  wall  on  both  sides  of 
the  wound,  and  then  tied  in  a  loop.  This  ar- 
rangement will  anchor  the  stomach  firmly  in 
position,  and  the  suture  can  be  removed  in  eight 
or  ten  days."  This  description  was  accom- 
panied by  an  illustration  showing  the  tube  and 
purse-string  suture.  The  ZetUralhlatt  fiir  Chi- 
rurgie,  No.  49,  p.  1202,  1894,  gave  a  short  de- 
scription of  it.  Short  mention  is  also  made  in 
"Bryant's  Operative  Surgery,"  1901.  Binnie, 
in  his  "Operative  Surgery,"  also  mentions  it 
under  the  name  Stamm-Kader  operation.  The 
fact  is  that  Kader  of  Germany  published  a  method 
in  Zentralblatj  fUr  Chirurgiey  July  11,  1896,  nearly 
two  years  after  my  publication,  which  had  one 
ix>int  in  common  with  mine,  namely  the  per- 
pendicular insertion  of  the  tube;  but  he  used  in- 
terrupted sutures. 

Later  on,  some  authors  used  the  pu^se-string 
suture  and  gave  Kader  credit  for  it,  i.e.,  Kocher 
and  Bier,  in  their  works  on  operative  surgery. 
Moynihan,  in  Kelly-Noble*s  "Gynecological  and 
Abdominal  Surgery,"  describes  and  pictures  a 
method  which  deviates  very  little  from  the  one 
I  published,  and  calls  it  Senn's  method.  Her- 
mann Fischer  of  New  York,  in  ZentralhlaU  fUr 
Chirurgie,  No.  47,  19 13,  speaks  of  a  Kader-Senn 
gastrostomy.  I  am  unable  for  the  present  to 
find  out  what  technical  steps  this  joint  method 
represents.  About  two  years  after  publication  of 
my  method,  E.  J.  Senn  described  a  method  in  the 
Journal  of  the   American   Medical  Association, 


p.  1 143,  November  28,  1896,  with  the  following 
steps:  The  stomach  is  seized  as  near  the  great 
curvature  as  possible  and  a  cone  is  formed  by  an 
assistant,  who  holds  the  apex  with  his  fingers  or 
tissue  forceps.  Two  puckering  strings  of  heavy 
chromicized  catgut  are  placed  parallel  to  each 
other  about  two  and  one-half  inches  below  the 
apex  of  the  cone;  these  sutures  include  the  serous 
and  muscular  coats  of  the  stomach.  These  su- 
tures are  next  drawn  taut  and  tied,  forming  a 
constriction  or  neck.  This  end  may  also  be 
accomplished  by  folding  the  stomach  by  Lembert 
sutures,  but  requires  more  time.  Next  a  p)ortion 
of  the  gastrocolic  omentum  is  brought  up  and  a 
cuff  is  sutured  with  fine  silk  over  the  constriction. 
The  second  stage  is  done  at  this  time  or  can  be 
deferred  forty-eight  hours,  until  adhesions  are 
formed.  This  consists  of  an  incision  about  one- 
half  inch  in  length  in  the  center  of  the  portion  of 
the  stomach  exposed.  A  rubber  tube  is  inserted 
through  this  opening  into  the  stomach.  The 
stomach  wall  is  now  inverted,  forming  a  circular 
valve.  The  inversion  is  secured  by  Lembert 
sutures  of  silk,  etc. 

If  I  understand  this  method  correctly,  the  cone 
is  not  inverted  into  the  lumen  of  the  stomach, 
but  simply  the  lips  of  the  apex,  after  the  incision, 
are  turned  into  the  lumen  of  the  cone  outside  the 
constriction.  William  J.  Mayo  seems  to  under- 
stand it  in  the  same  way,  as  he  wrote  to  me  a 
short  time  ago,  saying:  "Your  method  is  an  ex- 
ceedingly valuable  one,  and,  so  far  as  we  know, 
is  used  more  than  any  other.  I  find  it  very  often 
erroneously  referred  to  by  a  good  many  men  as 
the  Senn  method.  If  you  will  remember,  Senn's 
operation  consisted  of  a  nipple  toward  the  outside 
instead  of  toward  the  lumen  of  the  stomach." 

It  is  not  my  intention  to  enter  into  a  war  of 
priority  or  to  detract  from  the  merits  of  the  meth- 
ods of  other  men.  But  for  the  sake  of  historical 
accuracy,  and  since  it  is  the  fashion  to  connect  the 
name  of  the  originator  with  his  method  of  opera- 
tion, I  think  gastrostomy  with  vertical  insertion 
of  the  tube  and  inward  folding  of  the  cone  of  the 
stomach,  with  purse-string  suture,  should  be 
called  Stamm's  gastrostomy,  as  no  other  similar 
method  was  made  before. 

M.  Stamm,  M.  D.,  Fremont,  Ohio 
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THE  DIFFERENCE  BETWEEN  THE  OLDER  .\ND  THE  NEWER  TREAT- 
MENTS  BY  X-RAY  ANT)   RADIUM   IN   GYNECOLOGICAL 

DISEASES ' 

By  GEHEIMRATH  PROFESSOR  DOCTOR  KROXIG,  Freiburg,  Germany 


I  WISH  briefly  to  sum  up  the  indications 
for  rontgen  treatment  of  myomata  of 
the  uterus.  Rontgen  treatment  is  indi- 
catedfor  myomata  in  all  cases  of  women  of 
forty  years  or  over  in  place  of  the  total 
extirpation  of  the  genital  organs  or  in  place 
of  the  supravaginal  removal  of  the  uterus. 
This  rontgen  treatment  is  preferable  in  my 
opinion,  first,  because  it  causes  no  deaths; 
second,  because  it  can  be  used  even  after 
serious  weakening  from  the  loss  of  blood, 
and  in  cases  of  heart  troubles.  I  also  menrion 
the  disadvantages  of  this  mode  of  treatment. 
First,  the  greater  expense;  second,  the  longer 
time  required  by  from  six  to  eight  treatments 
extending  over  a  period  of  three  to  four 
months.  In  cases  of  younger  women  whose 
menstruation  and  fertility  must  be  pre- 
served, we  prefer  operation  and  enucleation, 
where  possible,  to  r5ntgen  treatment.  It  is 
to  be  regretted  that  long  experience  shows 
that  after  the  enucleation  of  myomata 
reddives  often  occur  and  bleeding  starts 
afresh  after  but  a  short  interval.  As  ex- 
perience shows  that  permanent  success 
can  be  looked  for  only  in  cases  where  the 
tumors  are  isolated;  there  arise  a  large  number 
of  cases,  the  majority  in  fact,  in  which  even 
in  women  under  forty  rontgen  treatment  is 
indicated  in  preference  to  operation. 


I  do  not  wish  to  refrain  from  mentioning  the 
fact  that  rontgen  treatment  harbors  a  certain 
danger  that  arises  from  uncertainty  of 
diagnosis.  Ovarian  tumors  cannot  be  reached 
by  rontgen  treatment  and  must  be  excluded. 
In  some  cases  tumors  of  the  uterus  have 
grown  together  with  tumors  of  the  ovaries, 
making  differential  diagnosis  impossible.  In 
these  cases  operations  must  be  performed. 
Another  difficulty  arises  from  mixed  tiunors 
where  myoma  exist  in  combination  with 
sarcoma  or  carcinoma.  Cardnomata,  arising 
from  the  mucous  membrane,  as  they  do,  can 
be  revealed  by  curettage  and  microscopic 
examination. 

Sarcoma  of  the  wall  cannot  be  diagnosed 
by  curettage.  This  difficulty  has  been 
emphasized  by  those  who  oppose  rontgen 
treatment  as  a  ground  for  imiversal  use  of 
the  operation. 

From  the  clinic  of  Professor  Bmnm  at  Ber- 
lin there  appeared  recently  a  treatise  in  which 
the  frequence  of  sarcoma  was  stated  as  ten 
per  cent  of  all  txunors  of  the  uterus.  This 
high  percentage  must  be  the  result  of  acci- 
dental causes  that  are  by  no  means  normal. 
The  investigations  of  others  and  especially 
the  fimdamental  work  of  Cullen  and  Kelly, 
in  which  the  whole  literature  of  all  countries 
bearing  upon  this  subject  has  been  brought 
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together  with  a  most  wonderful  thoroughness, 
establishes  the  fact  that  sarcoma  occurs  only 
in  one  per  cent  of  all  cases  of  tumors  of  the 
uterus. 

For  the  clinic  at  Freiburg,  our  pathologist, 
Professor  Aschoff,  examined  microscopically 
a  series  of  four  hundred  tumors  of  the  uterus 
that  had  been  previously  removed  by  me. 
He  foimd  sarcoma  present  in  approximately 
one  per  cent  of  the  cases.  The  apparent  dan- 
ger is  minimized  by  the  fact  that  sarcoma 
occurs  in  but  one  per  cent  of  the  cases. 

Fiurther,  it  must  be  borne  in  mind  that  it 
is  by  no  means  uncertain  that  rontgen  treat- 
ment will  not  influence  sarcoma-cells  in 
exactly  the  same  way  as  the  myoma-cells. 
As  I  reported  at  the  previous  meeting,  we 
treated  a  series  of  350  cases  of  tumors  of 
the  uterus  with  rontgen  rays,  and  all  were 
successful  in  stopping  the  bleeding  and  the 
reduction  in  the  size  of  the  tumors,  and  so 
far  as  we  are  able  to  ascertain,  there  has  been 
no  relapse.  In  accordance  with  the  previous 
statistics  showing  one  per  cent  of  sarcoma  we 
should  expect  in  this  series  three  or  four 
cases  of  sarcoma.  Since  no  tumor  grew  dur- 
ing treatment  or  afterwards  so  far  as  we  could 
ascertain,  it  must  be  assumed  that  the  three 
or  four  cases  of  sarcoma  to  be  expected  if 
they  actually  occurred  were  cured  by  the 
rontgen  treatment. 

I  believe  that  I  have  defined  the  broad 
limits  for  the  use  of  rontgen  treatment  as 
against  the  operative  treatment.  Dr.  Gauss 
will  speak  about  the  technique  of  the  treat- 
ment. I  cannot,  however,  close  this  short 
discussion  without  first  mentioning  the  fact 
that  rontgen  rays  and  radium,  while  valuable 
and  effective,  are  also  dangerous,  when  used 
without  proper  precautions.  It  requires 
considerable  experience  to  obtain  good  results. 

As  I  am  speaking  to  an  audience  of  ob- 
stetricians and  gynecologists,  I  will,  with 
the  permission  of  the  president,  spend  a  few 
minutes  in  discussing  an  obstetrical  pro- 
cedure, in  which  we  at  the  Freiburger  Clinic 
have  taken  an  especial  interest.  I  mean  the 
securing  of  painless  delivery  by  the  use  of 
scopolamine-morphine  seminarcosis.  This 
special  phase  of  narcosis  we  have  named 
"Dammerschlaf,"  which  translated  into  Eng- 


lish would  be  *  twilight  sleep.''  Our  clinic 
has  experience  covering  three  thousand  births 
effected  imder  the  influence  of  this  drug. 

The  desire  to  lighten  the  pains  of  parturi- 
tion is  inherent  in  all  civilization  that  is 
worthy  of  the  name.  With  the  increasing 
demands  of  brainwork  naturally  goes  a  keener 
sensitiveness  to  all  shocks  which  may  accom- 
pany pregnancy,  and,  therefore,  to  the  shocks 
given  by  pains.  If  we  hear  to-day  that  it  is 
just  in  the  very  civilized  and  cultivated 
circles  that  so  great  a  number  of  women 
undergo  difficult  and  surgically-assisted  par- 
turition, we  know  that  the  cause  is  not  to  be 
sought  for  in  the  fact  of  greater  resistance 
owing  to  narrow  or  contracted  pelvis  nor  in 
the  failing  activity  of  labor  pains  and  lack  of 
muscular  power.  We  all  know  that  nar- 
row pelvis  is  particularly  rare  in  the  better 
classes  and  also  that  owing  to  the  prevalence 
of  sport,  muscular  weakness  in  the  upper 
classes  is  very  seldom  met  with.  The  great 
nimiber  of  operative  deliveries  is  to  be 
accounted  for  by  the  fact  that  modem  woman 
has  not  the  strength  to  resist  the  nervous 
exhaustion  which  is  caused  by  the  appercep- 
tion of  pains.  We  do  not  deny  that  by  means 
of  narcotic  inhalations,  chloroform,  ether,  and 
laughing-gas  many  cases  in  childbirth  can 
be  painlessly  delivered.  Nevertheless  these 
measures  are  not  quite  satisfactory.  First, 
because  they  make  such  great  demands  upon 
the  obstetrician,  and,  secondly,  when  per- 
severed in  for  a  considerable  time  they 
materially  diminish  the  efficacy  of  the 
labor. 

In  our  clinic,  my  assistant,  Dr.  Gauss,  has 
worked  out  a  method  with  the  use  of  narcotic 
injections  of  scopolamine  and  the  observance 
of  quite  definite  measures,  which  we  have 
found  to  answer  excellently  in  a  series  of 
about  three  thousand  deliveries.  This  method 
rests  upon  the  administration  of  a  semi- 
narcosis,  a  state  of  "Dammerschlaf;''  i.  c,  a 
state  during  which  the  woman  concerned  has 
indeed  a  perception  of  pain,  but  not  an 
apperception.  She  still  reacts  to  the  labor- 
pains  with  an  expression  of  pain,  but  after- 
wards she  has  no  recollection  of  the  pain 
experienced. 

Scopolamine-morphine  is   given  in  small 
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doses,  frequently  repeated  as  a  hypodermic 
injection.  The  entire  technique  depends 
upon  the  dosage.  Two  opposite  extremes 
must  be  avoided:  if  too  much  is  given  in  order 
to  bring  about  a  full  narcosis  from  which  all 
expression  of  pain  is  absent  the  labor  pains 
cease,  and  there  arises  the  danger  of  atonic 
bleeding.  On  the  other  hand,  if  too  little  is 
administered  the  pains  are  perceived  and 
also  apperceived.  They  are  remembered,  and 
the  nervous  exhaustion  which  this  narcosis 
is  designed  to  avoid  arises  as  if  no  narcosis 
had  been  induced.  Between  these  two 
limits  lies  the  region  of  **  twilight  sleep." 
You  all  know  this  condition.  When  you  give 
a  few  drops  of  ether  at  the  beginning  of  each 
labor  pain  there  arises  a  condition  akin  to 
drunkenness,  the  patient  cries,  gives  expres- 
sion to  pain,  but  afterwards  remembers  little 
or  nothing;  identically  the  same  condition 
can  be  brought  about  by  the  injection  of 
scopolamine-morphine,  or,  as  we  have  latterly 
learned,  by  scopolamine-narcophine. 

The  quantity  given  must  be  regulated  by 
a  psychological  index,  namely,  by  frequently 
repeated  tests  of  the  memory,  for  it  is  a 
peculiar  quality  of  the  alkaloid  of  scopolamine 
that  affects  memory  in  such  an  intensive  and 
peculiar  way.  The  tests  begin  after  the  first 
two  standard  doses  which  are  given  after  an 
interval  of  three-quarters  of  an  hour.  The 
first  dose  0.00045  scopolamine  combined  with 
0.03  of  narcophine,  the  second  dose  0.00045 
of  scopolamine  alone.  Half  an  hour  after  the 
second  dose,  the  woman  is  asked  whether 
she  remembers  that  half  an  hour  previously 
she  was  stuck  with  a  needle,  or  that  she  saw 
a  watch  or  some  other  object  that  was  shown 
to  her  at  that  time.  If  she  remembers,  the 
desired  effect  has  not  yet  been  achieved;  if 
however,  she  does  not  remember,  she  has 
passed  into  the  desired  condition  of  semi- 
narcosis.  The  tests  are  repeated  at  intervals 
of  a  half-hour  and  when  the  recovery  of 
memory  occurs  the  injections  are  repeated  as 
needed.  Recently  we  attempted  to  bring 
about  a  standardization  of  the  dosage  of  this 
"twilight  sleep"  in  order  to  simplify  the 
procedure. "  We  were  able  to  begin  this  only 
after  we  had  gathered  a  very  large  experience 
and  after  Professor  Straub  had  succeeded  in 


providing  scopolamine  of  uniform  and  stand- 
ard strength.  In  a  series  of  one  hundred  fifty 
cases  we  found  that  when  the  dosage  and  time 
of  scopolamine  were  regulated  in  accordance 
with  the  schedule  posted  on  the  wall,  in  the 
cases  of  women  of  average  strength  and  good 
health  the  desired  degree  of  narcosis  resulted. 

We  believe  on  a  basis  of  our  experience  with 
over  three  thousand  cases  in  which  no 
detrimental  results  ever  occurred  for  the 
mother  that  we  are  safe  in  recommending  this 
drug  as  not  dangerous  to  mothers.  It  must  be 
admitted  in  some  cases  the  frequence  of  pains 
is  slightly  reduced,  but  our  calculations 
show  that  the  average  duration  of  birth  has 
been  increased  by  only  half  an  hour.  We 
do  not  want  to  omit  mentioning  the  dis- 
advantages of  this  procedure. 

The  disadvantages  of  this  method  consist 
in  the  fact  that  with  some  women,  especially 
when  the  surroundings  are  not  very  quiet, 
transitory  states  of  confusion  of  mind  and 
excitement  occur.  These  are  of  no  material 
importance,  so  long  as  the  relations  of  the 
mother  do  not  remain  in  the  room,  for  these 
states  of  excitability  make  an  unpleasant 
impression  on  the  family.  In  consequence 
of  this,  we  only  carry  out  the  method  of 
"twiUght  sleep"  in  cases  where  the  relations 
promise  to  be  out  of  the  room  during  the 
whole  time  of  the  birth. 

A  further  disadvantage  of  the  method  is 
that,  owing  to  the  absorption  of  the  tiniest 
amount  of  scopolamine  and  narcophine  by 
the  child,  occasionally  an  apnoea  sets  in  during 
the  first  moments  of  its  Ufe  outside  the  womb 
and  the  child  only  begins  to  breathe  after  a 
certain  time,  by  the  operation  of  the  carbonic 
acid  gas. 

We  must  assume,  as  would  happen  in  the 
case  of  any  other  narcotic,  a  temporary  pas- 
sage of  the  scopolamine  through  the  child's 
body  during  birth,  yet  Holzbach's  experi- 
mental investigations  have  shown  that  the 
scopolamine,  of  which  only  the  most  infinites- 
imal traces  were  present,  is  completely  elim- 
inated from  the  body  in  the  urine  within  two 
hours  after  birth.  It  is,  therefore,  justifiable 
to  assume  that  any  action  on  the  child  is 
practically  neghgible.  This  is  confirmed  by 
the  fact  that  the  child  mortality  at  birth  has 
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not  increased  in  the  least,  and  indeed  if  any- 
thing has  diminished.  If  in  spite  of  this  we 
have  touched  upon  the  question  of  the  after- 
effects of  scopolamine,  we  have  done  so  with 
the  object  of  taking  into  consideration  as 
far  as  possible  every  conceivable  disadvantage 
to  the  child.  Hoche,  of  the  Department  for 
Mental  Diseases  of  the  University  of  Freiburg, 
who  has  an  extremely  wide  experience  of  the 
action  of  scopolamine,  has  on  theoretical 
grounds  repudiated  the  idea  that  injurious 
effects  might  first  make  their  appearance  in 
the  child  years  later.  We  did  not,  however, 
content  ourselves  with  these  theoretical  con- 
siderations. The  most  exhaustive  inquiries 
were  made  regarding  five  hundred  children 
one  year  old,  who  at  their  birth  had  been 
exposed  to  the  action  of  scopolamine  and  we 
succeeded  in  tracing  four  hundred  and  twenty 


of  them.  Eleven  per  cent  had  died  in  their 
first  year.  This  is  a  very  favorable  figure, 
when  we  consider  that  the  death-rate  for 
children  under  one  year  old  in  Baden  is 
identical.  We  are  certainly  justified  in  con- 
cluding from  this  that  children  in  the  year 
immediately  following  their  birth  experience 
no  ill  effects  from  the  scopolamine  admin- 
istered to  their  mothers. 

The  great  nimiber  of  cases  has,  I  think, 
provided  a  proof  that  the  small  quantities 
given  by  us  of  scopolamine  and  morphine  or 
narcopMne  eliminates  all  probability  of  dan- 
ger for  the  mother,  and  also,  as  I  have  just 
explained,  for  the  child.  The  decreasing 
capacity  for  resisting  pain  shown  by  cul- 
tured, civilized  women  seems  to  us  urgently 
to  call  for  measures  which  can  reduce  the 
pains  of  childbirth. 


THE   TREATMENT   OF    BLOOD-VESSEL   INJURIES^ 

By  W.  W.  grant,  M.  D  ,  Denver 


I  AM  encouraged  to  present  this  subject 
for  consideration  chiefly  because  of  its 
seeming  neglect,  and  the  absence  of 
any  approach  to  uniformity,  or  the  ap- 
plication of  scientific  surgical  principles  to 
the  treatment  of  haemorrhage  and  its  com- 
mon sequel,  shock,  by  a  good  many  men  who 
are  doing  surgical  work.  I  wish  to  acknowl- 
edge, in  the  preparation  of  this  paper,  my 
indebtedness  especially  to  the  recent  work 
of  Stevenson,  "Wounds  in  War,"  "The 
Surgery  of  the  Vascular  System,"  by  Burn- 
heim  of  Johns  Hopkins,  Le jars'  "Wounds 
and  Ruptures  of  the  Great  Vessels,"  and 
Lexer  Bevan,  "Surgery." 

Not  a  year  passes  that  every  active  surgeon 
does  not  know  of  the  sacrifice  of  limb  or  life 
by  an  untimely  or  unnecessary  operation 
from  injury,  or  from  haemorrhage  from  a 
damaged  blood-vessel,  or  shock  from  second- 
ary haemorrhage  from  not  ligating  or  suturing 
the  injured  vessel.  Necessarily  the  conditions 
come  under  the  head  of  urgent  surgery,  which 
demands  ready  wit  and  prompt,  skillful,  yet 


deliberate,  action  on  the  part  of  the  surgeon. 
There  is  no  more  severe  test  of  his  judgment 
than  the  action  required  to  arrest  dangerous 
haemorrhage.  In  the  embarrassment  and 
confusion  of  the  environment  and  attendant 
circumstances,  the  doubtful  or  wrong  thing 
is  not  infrequently  done.  In  miUtary  action, 
eighty-five  per  cent  of  the  deaths  on  the  field 
are  due  to  haemorrhage.*  The  smaller  the 
bullet  and  the  greater  its  velocity,  the  cleaner 
the  cut,  or  wound,  of  the  vessel,  whether  at 
right  angles  to  the  vessel,  or  tangentially; 
therefore,  the  greater,  or  more  profuse,  the 
haemorrhage.  If  the  vessel-wall  is  grazed  or 
contused,  the  danger  of  secondary  haemor- 
rhage from  sloughing  is  great.  If  the  coats  of 
the  vessel  are  only  partially  severed,  the 
haemorrhage  is  more  severe  and  dangerous 
than  if  the  entire  continuity  is  divided.  In 
the  former,  retraction  and  contraction  are 
inhibited;  in  the  latter,  the  reverse,  the  elastic 
intima,  especially,  contracting  and  receding 
to  a  greater  extent,  a  condition  favoring  the 

>  Wounds  in  War,  p.  1x7.    Stevenson. 
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rapid  formation  of  thrombus.  As  shock  aids 
the  coagulation,  by  lowering  the  blood-pres- 
sure and  impairing  the  vascular  tonus,  its 
first  effect  is  conservative,  in  the  arrest  of 
primary  haemorrhage.  Lacerated  vessels 
bleed  less  than  clean-cut  wounds.  Secondary 
haemorrhage  in  a  clean  wound  will  not  occur 
if  both  sides  of  the  wounded  vessel  are  ligated, 
or  sutured,  at  the  seat  of  the  injury,  primarily. 
In  the  establishment  of  collateral  circulation, 
there  will  be  recurrence  of  haemorrhage  from 
the  distal  end  of  the  injured  vessel  if  it  is  not 
ligated  or  sutured.  In  the  medical  records 
of  recent  wars,  the  mortality  from  Ugation  at 
the  site  of  injury  for  secondary  haemorrhage 
is  much  less  than  from  any  form  of  compres- 
sion or  amputation,  varying  from  forty-three 
per  cent  in  our  own  Civil  War  to  twenty-five 
per  cent  in  the  Boer  War.  The  Hunterian 
operation  is  more  unsuccessful  and  fatal, 
the  mortality  being  thirty-six  per  cent  in 
secondary  haemorrhage.  Notwithstanding 
the  axiomatic  principle  that  general  anaes- 
thesia and  the  trauma  of  operation  should 
not  be  superadded  to  the  severe  shock  al- 
ready existing,  it  is  too  often,  for  different 
reasons,  not  respected  or  recognized  in 
practice.  In  civil  practice,  the  procedure 
should  be  different  from  that  which  may  be 
perfectly  justifiable  in  military  surgery. 
The  better  environment  and  equipment  of 
the  former  imperatively  demand  more  con- 
servative methods,  and  when  necessary,  or 
advisable,  the  more  elaborate  and  available 
technique. 

When  the  caliber  of  a  large  artery,  with  or 
without  its  companion  vein,  of  the  extremities 
is  opened  by  a  bullet,  or  sharp  instrument, 
free  immediate  haemorrhage  results.  The 
sharper  and  smoother  the  instrument,  the 
greater  the  haemorrhage.  When  not  im- 
mediately fatal,  the  patient  is  in  severe,  if 
not  profound,  shock.  The  first  duty  of  the 
surgeon  is  to  immobilize  the  Umb  and  use  the 
ordinary  methods  of  compression  to  control 
haemorrhage,  temporarily,  and  then  to  devote 
his  energies  to  the  promotion  of  reaction  by 
external  heat,  salt  infusion  by  rectum,  or 
venous  transfusion,  and,  if  loss  of  blood  and 
severity  of  shock  justifies  it,  direct  blood 
transfusion  as  perfected  by  Crile,  and  the  use 


of  such  heart  stimulants  as  one's  experience 
may  justify;  but  it  must  not  be  forgotten 
that  the  most  urgent  and  necessary  heart 
stimulant  is  a  fair  volume  of  blood  in  the 
arteries.  The  heart  beats  will  not  be  quick- 
ened nor  strengthened  unless  the  vessels  are 
adequately  filled  with  serum  or  normal 
blood. 

When  reaction  is  established,  the  second 
consideration  is  to  prevent  an  immediate 
recurrence  of  the  haemorrhage,  also  the  dan- 
ger of  secondary  haemorrhage  at  a  later  date, 
usually  from  the  fifth  to  the  tenth  day.  Any 
method  of  treatment  which  does  not  involve, 
or  include,  as  a  necessary  requisite  operation 
on  the  damaged  vessel  itself,  suture  or  liga- 
tion at  the  seat  of  injury,  will  be  dangerous 
and  frequently  fatal  to  the  integrity  of  life 
or  limb.  In  a  ragged  wound,  the  thrombus 
is  more  rapidly  formed  at  the  site  of  the  in- 
jured vessel.  It  becomes  partially  organized 
and  temporarily  plugs  the  vessel.  As  the 
voliune  of  blood  is  restored,  the  thrombus  can- 
not be  reUed  upon  to  resist  the  vis  a  tergo,  or 
increased  heart  beats,  until  well  organized. 
As  a  result,  a  clot  is  generally  dislodged  and, 
in  some  cases,  conclusively  indicated  by  a  little 
fresh  arterial  blood  from  the  wound  within 
a  week,  which  is  a  forerunner  of  more  severe 
haemorrhage  to  follow.  At  this  stage  the 
embarrassments  and  difficulties  are  greater 
than  in  the  primary  haemorrhage,  and,  for 
its  treatment,  requires  prompt,  acute  sur- 
gical judgment  as  well  as  skillful  surgical 
technique. 

Carrel  has  demonstrated  that  a  circular 
end-to-end  suture  of  an  artery  is  not  followed 
by  either  secondary  haemorrhage  or  aneurism. 
Its  success  in  the  human  subject  has  been 
repeatedly  demonstrated.  The  first  arterial 
suture  was  by  Hallowell  in  1759.  Horach 
was  the  first  to  try  an  end-to-end  suture  in 
1888.  Abbe  succeeded  in  using  a  glass  bob- 
bin in  1894  which  was  afterwards  elaborated 
by  Murphy  with  the  first  circular  suture  in 
1897,  ^^^d  Carrel's  teacher  —  Jaboulay,  and 
Brian,  while  the  first  arteriovenous  anasto- 
mosis was  by  Hubbard  in  1906  for  gangrene 
of  the  leg.  "If  the  artery  is  essential  to  the 
life  of  the  part  which  it  supplies,  it  should  be 
closed  by  end  or  lateral  sjiture,  depending 
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upon  the  character  of  the  injury.  If  not 
essential,  it  may  be  ligated  above  and  below 
thejpoint  of  injury.^  "  "If  the  diagnosis  of 
injury  to  an  artery  is  made,  with  or  without 
simidtaneous  injury  of  a  vein,  the  point  of 
injury  should  be  exposed,  even  if  there  is  no 
external  haemorrhage,  blood-clots  removed, 
and  the  vessel  ligated  or  sutured.^  " 

Besides  the  local  and  general  condition, 
the  application  of  a  stethoscope  to  the  seat 
of  injury  will  aid  in  the  diagnosis  by  revealing 
a  blowing  sound,  or  bruit. 

Gangrene  of  leg  follows  50  per  cent  of  cases 
of  Ugation  of  the  popUteal  artery,  20  per  cent 
of  the  femoral,  50  per  cent  of  both  femoral 
artery  and  vein,  i  to  2  per  cent  of  the  femoral 
vein  alone.'  "It  must  be  accepted  as  a  max- 
im that  the  preservation  of  the  blood  and 
nerve  supply,  rather  than  the  condition  of 
the  bone  and  soft  tissues,  is  the  most  im- 
portant consideration  in  the  preservation  of 
the  limb.  Primary  amputation  is  indicated 
only  when  the  principal  vessels  and  nerves 
are  involved  with  extensive  destruction  of 
bone  and  soft  parts.* 

The  occlusion  of  the  axillary,  the  brachial, 
the  femoral,  and  popliteal  may  not  be  con- 
sidered fatal  to  the  nutrition  and  preserva- 
tion of  the  limb  distal  to  the  injured  part, 
but  the  integrity  of  these  vessels  is  so  neces- 
sary and  important  that  the  condition  should 
be  treated  as  if  they  were  absolutely  essential 
to  the  preservation  of  the  Umb.  The  first 
consideration,  after  reaction,  should  be,  in 
case  of  injury  to  such  vessels,  to  explore  the 
woimd,  guided  by  the  track  of  the  bullet  or 
implement  to  the  seat  of  injury,  and  the  ves- 
sel treated  in  accordance  with  the  equipment 
and  technique  fully  described  by  Carrel 
or  Bumheim.*^  This  is  the  ideal  treatment, 
but  in  the  absence  of  the  necessary  equipment 
and  conditions  for  its  performance,  the  next 
step,  which  should  be  imperative,  is  ligation 
of  the  vessel  both  above  and  below  the  point 
of  injury.  If  the  former  is  done,  the  blood 
supply  is  restored  to  the  limb  and  gangrene 

» Lexer,  p.  537. 

«  Lexer,  p.  SSS- 

>  Lexer,  p.  489. 

*  Chaumel  and  Mioier.     Stevenson.    Wounds  in  War. 

'  There  is  a  good  bibliographical  chapter  in  Binnie's  Operative  Sur- 


gery- 


will  not  result,  especially  in  the  absence  of 
infection.  If  ligation  is  employed,  which  is 
the  classical  method  in  military  surgery,  and 
heretofore  in  civil  practice,  the  preservation 
of  the  limb  depends  upon  the  establishment 
of  the  collateral  circulation,  and  the  success 
of  this  depends  partly  on  the  location  of  the 
injury,  as  well  as  upon  the  immediate  at- 
tendant conditions,  general  as  well  as  local. 
In  the  majority  of  cases,  the  result  will  be 
favorable.  If  infection  and  gangrene  occur 
in  these  injuries,  the  limb  distal  to  the  in- 
jury will  probably  be  lost.  If  partial  or 
localized  gangrene  only  occurs,  it  is  still 
possible  to  save  the  limb  by  suture  of  the 
vessels  or  reversal  of  the  circulation.  If 
neither  suture  of  the  vessel  nor  ligation  is 
employed,  secondary  haemorrhage  becomes  a 
menace  of  such  momentous  importance  and 
danger  as  to  threaten  the  rest  and  conscience 
of  the  surgeon,  for  it  will  come  with  the  sud- 
denness and  force  of  an  explosion.  Infection 
increases  the  probability  and  danger  of 
secondary  haemorrhage.  In  the  absence  of 
infection  especially,  ^e  patient  should  have 
the  benefit  of  the  same  conservative  treat- 
ment as  in  the  primary.  If  infection  exists 
in  the  absence  of  gangrene,  ligation  is  prob- 
ably the  operation  of  choice;  but  if  the  pri- 
mary injury  and  haemorrhage  are  treated  in 
accordance  with  the  principles  and  technique 
of  modem  surgery,  secondary  haemorrhage 
will  be  rare,  consequently  will  not  so  frequent- 
ly, as  now,  demand  the  consideration  of  the 
surgeon.  If  both  artery  and  vein  are  injured, 
the  difficulties  and  dangers  are  greater,  just 
as  it  is  when  both  are  involved  in  aneurism 

In  thrombus,  with  partial  or  threatened 
gangrene,  reversal  of  the  circulation  is  prom- 
ising of  better  results,  and  the  lateral  arterio- 
venous anastomosis  of  Burnheim  seems  to 
possess  advantages  over  the  end-to-end 
anastomosis  of  Carrel. 

In  this  paper,  it  is  not  my  purpose  to  more 
than  allude  to  the  concealed,  or  intra-ab- 
dominal, haemorrhage  from  bullet  or  stab 
wounds,  nor  from  the  impact  of  heavy,  or 
falling,  bodies  on  the  abdomen.  In  these 
injuries  there  is  not  only  frequent  and  dan- 
gerous haemorrhage,  but  the  added  danger  of 
extravasation  of  the  visceral  contents.     Such 
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injuries  are  almost  uniformly  mortal  within 
forty-eight  hours,  in  the  absence  of  prompt 
operation;  nor  in  view  of  the  location  of  the 
injury  is  it  safe  to  defer  an  exploratory  op- 
eration long,  in  the  presence  of  persistent 
shock,  for  the  latter  indicates  continuous 
haemorrhage  or  extravasation,  or  both. 
But  it  is  to  be  remembered  that  when  pro- 
found anaesthesia  and  the  trauma  of  opera- 
tion are  added  to  the  existing  shock,  we  have 
made  a  favorable  result  not  only  much  more 
difficult,  but  often  impossible.  Under  the 
conditions  of  such  injuries,  it  is  better  and 
wiser  as  a  rule  not  to  employ  general  anaes- 
thesia at  all,  though  full  consideration  should 
be  given  to  nitrous  oxide  and  oxygen  in  pref- 
erence to  others. 

Local  anaesthesia  may  be  used  to  advantage 
in  many  such  cases,  and  it  should  appeal  to 
the  surgical  judgment  in  the  shock  and  pros- 
tration from  primary  or  secondary  hemor- 
rhage. 

It  sounds  the  recall  of  a  fundamental 
principle  to  protest  against  its  frequent  viola- 
tion in  shock  and  first  aid  to  the  injured; 
and  to  protest  the  needless  sacrifice,  the 
greater  because  of  the  silence  of  so  many 
teachers  and  leaders  of  opinion. 

"Shock  is  exhaustion  of  the  nerve-centers." 
(Crile.) 

"Shock  is  inhibition  of  the  activities  of  the 
nerve  centers."     (Meltzer.) 

"Shock  is  loss  of  vasomotor  control,  due  to 
hemorrhage  and  to  afferent  peripheral  im- 
pulses, such  as  trauma  to  the  visceral  perito- 
neum."    (Janeway.) 

"Shock  is  due  to  a  reduction  of  the  dioxide 
blood-content,  and  to  impaired  vascular 
tonus. ' '     (Henderson.) 

Regardless  of  the  cause  and  the  definition, 
it  is  always  a  serious  condition,  and  a  problem 
of  important  significance  to  the  surgeon. 


CONCLUSIONS 

We  reaffirm  the  conclusion  that  general 
anaesthesia  and  operation  in  grave  shock  from 
injury  and  haemorrhage  is  indefensible; 
that  the  first  effect  of  shock  from  haemor- 
rhage is  conservative,  in  promoting  the  rapid 
formation  of  thrombus  and  arresting  bleeding, 
probably  from  impaired  nerve  and  vascular 
tonus  in  reducing  blood  pressure,  and  depress- 
ing the  action  of  the  heart;  that  reaction 
should  be  awaited  and  the  interval  used  in 
promoting  it  by  well-known  methods. 

If  reaction  should  not  occur  in  a  reasonable 
time,  depending  on,  or  influenced  by,  the 
nature  of  the  accident  and  the  previous 
state  of  the  patient,  ether  and  the  trauma  of 
operation  would  only  aggravate  the  con- 
dition and  render  recovery  still  more  doubtful. 
If,  with  reaction,  the  damaged  vessel  is  not 
operated  on,  it  will  be  wise  not  to  stimulate 
the  heart  prematurely  but  rather  keep  it 
mildly  subdued  in  order  to  give  sufficient  time 
for  the  thorough  organization  of  the  thrombus, 
as,  without  suture  or  ligation,  it  is  the  chief 
obstacle  to  secondary  haemorrhage.  When 
reaction  is  assured,  the  damaged  vessel — such 
as  axillary  or  brachial,  the  popliteal,  or  the 
femoral — should,  under  local  or  general 
anaesthesia,  be  preferably  sutured,  secondly 
ligated,  without  needless  delay.  With  suc- 
cessful suturing  of  the  vessels,  nutrition  of 
the  parts  is  preserved  and  gangrene  pre- 
vented. With  ligation,  the  collateral  cir- 
culation will,  in  a  large  proportion  of  cases, 
preserve  the  nutrition  and  integrity  of  the 
parts;  but  it  is  more  uncertain  than  suture, 
but  more  reliable  than  other  measures. 

Amputation  has  no  place  in  modern  civil 
practice  as  a  remedy  for  traumatic  haemor- 
rhage, and  a  smaller  place  in  the  military 
surgery  of  the  future  among  civilized  nations 
than  in  wars  even  of  the  recent  past. 
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SURGICAL   REPAIR  OF   BLOOD-VESSELS:    ITS   TECHNIQUE,   ITS 

USES,   AND   LIMITATIONS^ 

By  J.  SHELTON  HORSLEY,  M.  D.,  Richmond,  Virginia 


SUTURING  blood-vessels  was  first  put 
on  a  satisfactory  basis  by  Carrel,  who 
established  the  principle  that  success- 
ful suturing  depends  upon  the  ap- 
proximation of  intima  to  intima  with  a  mini- 
mum amoimt  of  injury.  The  chief  difficulty 
to  overcome  is  occlusion  by  clotting,  and 
improvements  in  technique  are  intended  to 
prevent  an  excessive  amount  of  clotting. 
The  physiology  of  thrombus  formation  is 
still  rather  vague,  as  it  is  impossible  to 
isolate  chemically  some  of  the  substances 
that  are  involved  in  this  process,  and  their 
presence  has  to  be  taken  for  granted  in 
order  to  support  a  reasonable  hjrpothesis. 
There  are  certain  general  reactions,  however, 
that  all  physiologists  agree  to.  The  direct 
formation  of  a  thrombus  is  due  to  the  action 
of  fibrin  ferment  on  fibrinogen.  Fibrinogen 
exists  normally  in  blood  plasma.  Fibrin 
ferment  is  built  up  from  various  substances 
and  is  probably  formed  from  the  action  of  a 
thrombo-plastic  substance,  called  by  some 
thrombokinase,  upon  thrombogen  in  the 
presence  of  a  solution  of  calcium  salts. 
Thrombokinase  is  not  a  true  kinase  in  the 
sense  of  acting  solely  as  a  ferment,  for  it  is 
used  up  in  the  process  of  clotting.  Thrombo- 
kinase is  the  key  to  the  situation,  and  whether 
it  acts  directly,  or  indirectly,  as  Howell  claims 
by  combining  with  antithrombin  in  the  blood 
and  thus  liberating  prothrombin  (thrombo- 
gen), it  nevertheless  is  essential  to  clotting 
and  to  a  large  extent  regulates  the  quantity 
of  thrombi  formed.  Thrombokinase  is  sup- 
posed to  be  present  in  all  tissues  of  the 
body  and  also  comes  from  disorganized 
blood-corpuscles,  particularly  the  platelets. 
It  seems  abundant  in  the  adventitia  of  blood- 
vessels. 

The  practical  bearing  of  these  facts  upon 
blood-vessel  surgery  is  very  evident,  for 
thrombokinase  can  only  be  liberated  from 
injured  tissue.  As  the  amoimt  of  clotting 
is  directly  proportionate  to  the  amount  of 

^  Read  before  the  Southern  Surgical  and  Gynecological 


thrombokinase,  it  is  readily  seen  that  any 
undue  injury  to  blood-vessels  by  rough 
handling,  or  by  drying  of  the  endothelial 
cells  of  the  intima,  or  by  the  presence  of  too 
much  foreign  substance  in  the  lumen,  or 
by  chemical  or  bacterial  injuries,  will  result  in 
the  liberation  of  so  much  tlirombokinase  that 
there  is  excessive  thrombus  formation  and  the 
vessel  is  occluded.  Even  the  most  successful 
suturing  of  blood-vessels  is  accompanied  by 
some  clotting,  but  a  limited  amount  is  essen- 
tial as  it  serves  to  fill  the  punctures  from  the 
needle  holes  and  to  bridge  over  the  line  of 
contact.  In  successful  vessel  suturing,  how- 
ever, the  injury  is  so  slight  that  very  little 
thrombokinase  is  released  and  consequently 
there  is  only  a  small  amount  of  thrombus 
formation,  just  enough  to  plug  the  punctures 
made  by  the  needle  and  not  enough  to  occlude 
the  lumen. 

We  recognize,  then,  as  the  principles  for 
successful  blood-vessel  surgery  that  a  con- 
tinuous surface  of  vascular  endothelium  must 
line  the  lumen  and  that  as  little  injury  as 
possible  must  be  done  this  endothelium. 
The  importance  of  presenting  to  the  lumen  of 
the  vessel  a  continuous  surface  of  vascular 
endothelium  is  appreciated  when  we  recall 
what  has  been  learned  in  a  somewhat  coarser 
fashion  by  intestinal  suturing.  Here  it  is 
a  well  recognized  principle,  as  it  is  in  blood- 
vessel suturing,  that  the  endothelial  surfaces 
must  be  approximated  accurately.  In  the 
case  of  the  bowel,  the  endothelium  is  on  the 
outside  and  it  is  necessary  to  turn  in  a  small 
flange  or  shelf  to  secure  accurate  apposition 
of  the  peritoneal  endothelium.  In  blood- 
vessels tile  endothelium  is  on  the  inside  and 
it  is  essential  to  turn  otU  a  flange  in  order 
to  approximate  the  endothelial  lining  of  the 
blood-vessel.  The  usual  method  of  suturing 
blood-vessels  consists  in  first  placing  three 
guy  sutures  and  then  whipping  the  ^ges  of 
the  vessel  together  by  an  overhand  stitch. 
This    necessarily    cannot    approximate    the 
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Fig.  I.  This  drawing,  reproduced  from  Guthrie,  shows 
the  appearance  of  the  lumen  of  a  blood-vessel  immediately 
after  it  is  sutured  hy  the  method  of  Carrel.  Note  the  larfce 
amount  of  thread  exposed  in  the  lumen. 

Fig.  1.  This  drawing,  also  from  Guthrie,  shows  the 
appearance  of  the  lumen  of  a  blood-vessel  several  weeks 
after  successful  suturing.  The  stitches  have  been  covered 
bj'  endothelium  which  is  still  partly  transparent.  The 
older  the  ^>ecimen,  the  tbicker  and  more  opaque  becomes 
the  covering  over  the  sutures  until  after  several  months 
the  stitches  are  completely  hidden  from  view.  This  is 
true  of  an)'  method  of  suturing  whether  the  i 


Fig.  3 
overhand  stitch  is  used.  It  is  the  first  day  oi  two  after 
the  suturing  before  the  stitches  are  covered  over  that  the 
amount  of  thread  in  the  lumen  is  important.  Sutures 
seem  to  work  away  from  endothelial  surfaces  toward 
the  lumen  in  case  of  the  intestine  and  toward  the  surface 
in  the  case  ot  blood-vessels. 

Fig.  3.  This  drawing  shows  the  eversion  of  the  intima 
caused  by  the  double  mattress  stitch  and  the  consequent  ab< 
sence  of  any  raw  surface  left  in  the  lumen  of  the  vessel.  Note 
the  very  small  amount  of  thread  left  exposed  to  the  blood 
current  as  compared  with  Fig.  1.  Note  also  the  strong 
Rrip  that  the  loop  of  the  mattress  stitch  has  on  the  tissue. 


endothelial  surface  on  the  inside  as  accurately 
as  would  a  mattress  stitch  which  turns  out  a 
flange  and  compels  the  apposition  of  the  intima. 
No  one  would  think  of  suturing  a  bowel  in  a 
similar  manner  and  claim  that  the  peritoneum 
could  be  accurately  brought  together  by 
merely  whipping  over  the  margins  of  the 
bowel  wound  as  in  suturing  skin.  If  this 
cannot  be  done  in  intestinal  surgery,  the 
same  thing  holds  equally  in  blood-vessel 
surgery. 

The  presence  of  foreign  substances  in  the 
lumen  of  a  blood-vessel  promotes  clotting. 
Some  substances  favor  clotting  more  than 
others.  A  coating  of  vaseline  or  paraffin 
retards  clotting.  Other  things  being  equal, 
however,  the  larger  the  amount  of  foreign 


substance  or  raw  surface  in  the  blood-vessel, 
the  greater  the  likelihood  of  extensive  clotting. 
A  mattress  suture  which  turns  out  a  flange 
not  only  approximates  the  intima  more  ac- 
curately but  leaves  almost  no  thread  exposed 
in  the  lumen;  whereas  the  regular  overhand 
stitch  leaves  a  considerable  amount  of  thread 
in  the  lumen.  This  is  readily  seen  from  the 
accompanying  cut  (Fig.  i)  which  is  repro- 
duced from  Guthrie's  work  on  blood-vessel 
surgery  and  shows  the  inside  of  the  vessel 
soon  after  being  sutured  by  the  usual  method. 
The  mattress  suture  which  is  parallel  to  the 
wound  also  secures  a  better  hold  upon  the 
tissues  than  the  overhand  stitch  which  is  at 
right  angles  to  the  wound,  and  the  mattress 
stitch    is    consequently    less    liable    to    cut. 
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(Fig.  3.)  This  is  due  to  the  fact  that  in  the 
mattress  suture  the  tension  is  more  equally 
distributed  along  the,  whole  loop  of  the  stitch, 
whereas  in  the  overhand  stitch  the  tension  is 
concentrated  at  one  point;  that  is,  at  the  end 
of  the  suture  farthest  from  the  wound.  This 
fact  has  been  brought  out  by  Lexer^  in  the 
following  case: 

Lexer  of  Jena  showed  a  case  of  ideal  operation 
for  aneurism  and  transplantation  of  the  vessels. 
The  patient  was  operated  on  according  to  the  rules 
established  by  Lexer  in  1907.  To  maintain  the 
circulation  in  its  normal  channel,  the  spindle- 
shaped  aneurism  beginning  above  Poupart's  liga- 
ment and  extending  below  the  arteria  profunda 
was  removed  and  the  defect  of  the  vessel  repaired 
by  the  introduction  of  a  piece  of  the  saphenous 
vein,  18  cm.  long.  The  wall  of  the  artery  markedly 
changed  by  arteriosclerosis  allowed  the  threads 
of  the  running  suture  of  Carrel  to  cut  through. 
On  the  other  hand,  the  continuous  protruding 
mattress  suture  gave  very  good  service:  the  thread 
not  only  held  well  but  also  prevented  haemorrhage. 

Asepsis  in  blood-vessel  suturing  should  be 
as  nearly  perfect  as  possible,  just  as  it  should 
be  in  abdominal  surgery,  brain  surgery,  or 
bone  surgery.  If  the  tissues  around  the 
blood-vessels  are  infected  no  suturing  can  be 
expected  to  be  satisfactory.  Yet  even  in 
the  presence  of  infection  it  is  not  invariably 
a  failure,  as  I  have  one  successfully  sutured 
femoral  artery  in  a  dog  in  which  the  tissues 
around  the  vessel  suppurated  for  several 
weeks.  As  a  rule,  however,  infection  will 
result  in  failure  and  the  proper  aseptic 
technique  should  be  insisted  upon.  Particu- 
larly should  dust  infection  be  avoided.  The 
operator  should  wear  a  mask  over  his  mouth 
and  the  floor  of  the  operating  room  should 
preferably  be  moist.  In  laboratory  work  the 
floor  should  be  flushed  with  water  an  hour 
or  two  before  operating.  The  manner  of 
handling  tissues  is  most  important,  for  gentle- 
ness is  an  absolute  essential.  No  matter 
how  careful  the  aseptic  technique,  good  re- 
sults cannot  be  secured  by  one  who  uses  the 
same  methods  of  handling  tissue  in  blood- 
vessel surgery  as  would  be  adopted  in  bone 
surgery.  The  vascular  endothelium  should 
not  be  permitted  to  dry  and  should  not  be 
touched  with  any  instrument. 

As  for  instruments,  I  use  No.  16  straight 
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needles  threaded  with  ooooo  twisted  black 
silk.  They  are  threaded  with  silk  about 
14  inches  long  and  a  single  knot  is  tied  on 
the  eye  of  the  needle  to  prevent  it  becoming 
unthreaded.  The  short  end  should  be  cut 
within  half  an  inch  of  the  needle  to  avoid 
unnecessary  loose  ends  dangling  about.  Five 
of  these  threaded  needles  are  run  through  a 
piece  of  gauze  of  double  thickness  about 
two  inches  wide  and  as  long  as  the  thread. 
This  gauze  is  then  placed  in  a  small  can  or 
ointment  jar  that  is  one-third  full  of  white 
vaseline.  More  vaseline  is  put  over  the  gauze 
and  the  jar  is  fastened  and  sterilized.  The 
needles  are  not  removed  until  they  are  to  be 
used,  when  they  are  taken  from  the  gauze,  and 
the  gauze,  which  is  thoroughly  impregnated 
with  vaseline,  is  laid  beneath  the  artery  to 
protect  it  from  the  surrounding  tissue.  It 
is  necessary  to  have  the  arterial  suture  staff 
which  has  been  fully  described  in  other  publi- 
cations. It  consists  of  two  small  shafts 
of  steel  united  by  a  spring  so  that  the  short 
shaft  forms  an  angle  of  about  60  degrees  to 
the  long  shaft.  There  are  two  buttons  on  the 
end  of  the  short  shaft,  two  about  opposite  to 
these  on  the  long  shaft,  and  one  near  the 
spring  on  the  long  shaft  (Fig.  4).  In  order 
to  occlude  the  vessel,  either  a  rubber  covered 
Crile  clamp  is  used,  or  the  ordinary  serrefine, 
or  bull  dog  clamp,  uncovered,  which  has  a 
spring  so  weakened  that  the  clamp  can  grasp 
the  skin  of  the  forearm  without  pain.  The 
inside  of  the  vessel  should  never  be  seized 
with  forceps,  though  sometimes  it  is  necessary 
to  grasp  the  outside.  For  this  purpose  the 
ordinary  thumb  forceps  called  "frog  forceps" 
by  the  instrument  dealers  and  sold  for  biologi- 
cal dissection  are  excellent.  Several  mos- 
quito haemostatic  forceps  are  often  needed. 
Aside  from  these  special  instruments,  the 
usual  instruments  may  be  employed.  The 
knife  and  scissors  should  be  sharp. 

The  vessel  is  exposed,  keeping  the  tissues 
as  dry  as  possible.  A  serre&ie  is  placed  on 
the  portion  of  the  vessel  nearest  Uie  heart, 
and  the  vessel  is  then  gently  grasped  between 
the  thumb  and  finger  and  stripped  of  blood 
to  the  other  angle  of  the  woimd,  where 
another  serrefine  is  placed.  This  leaves  the 
artery  dry  and  flat  like  a  ribbon.    The  vase- 


HORSLEY:    SURGICAL  REPAIR  OF  BLOOD-VESSELS 


<*« 


Fig.  , 


Fig.  5 


Fig.4.  The  arterial  suture  staff.   Fordescription  see  text. 

Fig.  5.  The  three  guy  sutures  have  been  placed  and 
Fastened  to  the  buttons  on  the  staff.  The  threaded  ends 
from  the  last  two  sutures  are  left  long  for  further  suturing. 
The  circumference  of  the  vessel  is  made  triangular  and 
the  intima  is  everted  by  the  tension  of  the  spring  of  the 
autuie  stafi. 

Fig.  6.  The  handle  of  the  staff  is  upright  and  the 
whole  instrument  is  lifted  up  somewhat  to  increase  the 


Fig.  6 

eversion  of  the  intima.  The  continuous  double  n 
or  cobbler's  stitch,  has  been  started  using  the  threaded 
ends  from  the  last  two  guy  sutures.  The  needles  are 
thrust  through  the  margins  of  the  artery  near  the  insertion  . 
of  the  second  guy  suture.  The  needles  should  be  in- 
serted at  about  right  angles  to  each  other  so  they  can  be 
handled  better.  The  suturing  in  this  third  is  done  toward 
the  operator,  that  is,  from  Uie  second  to  the  third  guy 


linized  gauze  from  which  the  needles  have 
been  removed  is  now  placed  beneath  the 
vessel,  after  stopping  all  bleedingin  the  wound, 
and  tie  artery  divided  with  one  stroke  of 
sharp  scissors.  The  fingers  are  wiped  free  of 
blood  and  moisture  on  a  dry  towel  and  the 
left  finger  and  thumb  grasp  one  of  the  ends 
of  the  artery  rather  firmly  and  pull  the  ad- 
ventitia  over  its  cut  end.  The  adventitia 
is  cut  off  on  a  level  with  the  rest  of  the  artery. 
It  then  retracts,  leaving  the  middle  and  inner 
coats  exposed.  Any  remaining  clots  in  the 
vessel  are  stripped  out  with  the  thumb  and 
finger  and  the  end  is  held  firmly  between  the 
thumb  and  finger  of  the  left  hand  and  s[>onged 
with  dry  gauze.  As  the  artery  is  collapsed 
and  its  end  held  between  the  finger  and 
thiunb  the  gauze  cannot  touch  the  intima 
but  merely  wipes  the  wounded  portion  and 
so  removes  any  excess  of  thrombokinase. 
The  tip  of  a  finger  of  the  right  hand  is  then 


dipped  in  white  vaseline  and  the  end  of  the 
artery  is  smeared  over  with  vaseline  im- 
mediately after  being  sponged.  This  serves 
to  keep  back  any  further  juices  from  the 
severed  artery  and  also  prevents  drying  of 
the  intima.  The  other  end  of  the  vessel 
is  treated  in  the  same  manner.  All  of  these 
manipulations  are  done  rapidly  for  it  is 
essential  to  complete  the  suturing  as  quickly 
as  possible  after  the  intima  has  been  exposed. 
One  of  the  sutures  which  has  been  prepared 
as  directed  is  inserted  from  without  inward 
at  one  end  of  the  artery  and  from  within 
outward  at  the  other  end.  No  more  of  the 
vessel  wall  should  be  grasped  than  is  neces- 
sary to  secure  a  fairly  good  hold.  An  artery 
is  quite  tough  and  a  small  bite  will  be  suffi- 
cient. If  too  much  is  taken,  the  intima 
cannot  be  properly  everted.  The  first  IdbfH 
of  a  knot  is  tied,  bringing  the  ends  of  the 
vessel  together.    The  second  loop  of  the  knot 
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Fig.  7.  TTie  handle  of  Ihe  staff  is  depressed  until  it  is 
horizontal  and  points  away  from  the  operator.  The  whole 
instrument  is  shoved  toward  the  operator  so  as  to  increase 
the  eversion  of  the  intima  in  the  second  third.  The  su- 
turing is  continued  as  a  cobbler's  stitch. 

Fig.  8,  The  handle  of  the  staff  is  then  brought  over 
to  a  horizontal  position  pointing  toward  the  operator. 
The  instrument  is  lifted  up  so  as  to  increase  the  eversion 
of  the  last  third.  The  suturing  is  continued  toward  Ihe 
second  guy  suture. 

is  tied  while  holding  the  ends  of  the  suture 
taut,  running  the  knot  down  in  this  manner 
so  as  to  prevent  the  first  loop  from  slipping. 
After  tying  this  suture,  the  arterial  suture 
staff  is  placed  under  the  artery  with  the  short 
shaft  pointing  toward  the  operator.  The 
guy  suture  is  fastened  by  wrapping  it  two 
or  three  times  around  the  lowest  button  on 
the  long  shaft.  The  length  of  the  suture 
from  the  button  to  the  vessel  should  be  about 
half  an  inch.  The  second  suture  is  placed 
about  one-third  of  the  way  around  the  cir- 
cumference of  the  vessel  and  should  be  on 


the  side  away  from  the  operator.  The  suture 
staff  can  be  laid  fiat  so  that  the  short  shaft 
is  not  in  the  way  and  the  vessel  ends  can 
rest  upon  the  long  shaft,  thus  making  it 
easier  to  insert  the  second  suture.  The 
second  suture  is  inserted  and  tied  in  a  manner 
similar  to  the  first  and  is  wrapped  around 
one  of  the  upper  buttons  on  the  long  shaft. 
The  threaded  end  is  left  long  for  future  su- 
turing, but  the  other  end  is  cut  close  to  the 
button.  As  two  guy  sutures  are  now  fixed 
to  the  long  shaft,  the  third  one  is  easily  in- 
serted by  raising  up  the  long  shaft  when  the 
point  of  insertion  of  the  third  suture  is  indi- 
cated by  the  retraction  of  the  margins  of  the 
artery.  The  needle  is  inserted  at  the  apex 
of  the  retracted  margin.  After  this  suture  is 
tied,  the  short  shaft  is  shghtly  compressed 
toward  the  long  shaft  and  this  guy  suture 
is  wrapped  around  one  of  the  buttons  on  the 
end  of  the  short  shaft.  The  threaded  end 
is  left  long  and  the  unthreaded  end  is  cut 
close,  as  in  the  second  suture.  It  is  impor- 
tant to  have  no  unnecessary  ends  hanging 
loose.  The  short  shaft  is  released  and  the 
spring  makes  tension  on  the  margins  of  the 
artery,  converting  its  circumference  into  a 
triangle,  and  everting  the  intima  (Fig.  5). 
The  three  guy  sutures  are  inserted  in  the 
same  way  when  an  artery  is  united  to  a  vein 
of  much  larger  caUber,  as  when  a  divided  ar- 
tery is  united.  Sometimes  it  is  a  little  more 
difficult  when  a  small  artery  is  united  to  a 
large  vein,  but  after  the  guy  sutures  are  once 
inserted,  the  rest  of  the  procedure  is  identical 
whether  vessels  of  equal  or  unequal  caliber 
are  to  be  united.  We  now  have  two  needles 
from  the  guy  sutures  last  inserted.  A  needle 
is  taken  in  each  hand  and  thrust  through 
both  margins  of  the  artery  in  the  region  where 
the  second  suture  was  tied.  The  threaded 
needle  from  the  third  guy  suture  at  the  end 
of  the  short  shaft  will,  of  course,  carry  a  little 
loop  of  thread  which  is  of  no  consequence. 
The  instrument  is  lifted  up  so  as  to  elevate 
the  upper  third  of  the  wound  and  in- 
crease the  eversion.  The  suture  is  then  ap- 
plied in  the  manner  of  the  double  mattress, 
or  cobbler's  sdtch,  going  from  the  second 
guy  suture  to  the  third  (Fig.  6).  At  the 
angles  particular  care  should  be  taken  to  go 
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beneath  the  insertion  of  the  guy  sutures; 
otherwise,  the  tension  of  the  guy  sutures  may 
produce  a  wound  in  the  endothelium  which 
would  be  exf)Osed  to  the  lumen  of  the  vessel. 
After  the  first  third  has  been  sutured,  the 
handle  of  the  instrument  is  depressed  away 
from  the  operator  and  the  instrument  shoved 
ioward  the  operator  so  as  to  increase  the 
eversion  of  this  third  of  the  margin  of  the 
vessel  (Fig.  7).  The  suturing  is  continued 
as  a  cobbler's  stitch.  When  the  second  third 
is  finished,  the  instrument  is  brought  to  its 
original  position  and  each  needle  carried 
under  the  vessel  so  as  to  be  ready  for  suturing 
the  last  third.  The  handle  is  then  depressed 
toward  the  operator  and  held  in  such  a  manner 
as  to  lift  up  the  last  third  and  so  increase  its 
eversion  (Fig.  8).  The  suturing  is  continued 
through  the  last  third  and  when  this  is 
finished  the  instrument  is  again  brought  back 
to  its  original  position  and  the  suturing  carried 
about  two  stitches  beyond  the  point  of  com- 
mencement, where  the  threads  are  tied  to 
each  other.  Each  stitch  must  be  drawn 
snugly  when  it  is  placed,  else  the  intima  will 
not  be  securely  approximated  and  there  will 
be  leakage.  In  the  carotid  of  a  medium 
sized  dog  about  five  stitches  are  put  in  each 
third  of  the  artery. 

Sometimes,  particularly  in  old  dogs,  re- 
traction of  the  ends  of  the  artery  is  marked 
and  the  sutures  cannot  be  properly  placed 
as  they  will  tend  to  cut  out  or  break 
under  the  tension.  If  the  adventitia  of 
the  vessel  is  grasped  with  curved  mosquito 
forceps  about  one  and  one-half  inches  from 
the  severed  ends,  the  two  ends  of  the  vessel 
can  be  shoved  together  by  an  assistant  with- 
out tension  on  the  sutures  and  without  his 
hands  being  in  the  way  of  the  operator.  This 
is  better  than  trying  to  approximate  the 
ends  by  the  serrefine  clamps  which  may 
either  come  off  or  loosen  and  flood  the  vessel 
with  blood.  After  the  suturing  has  been 
completed,  the  short  shaft  is  slightly  com- 
pressed toward  the  main  shaft  so  as  to  relax 
the  tension  on  the  guy  sutures  and  the  distal 
clamp  on  the  vessel  is  slowly  released  (Fig.  9). 
If  there  is  marked  spurting  at  any  point 
an  extra  suture  should  be  placed  there. 
With  a  little  experience  spurting  rarely  oc- 


Fig.  9.  The  handle  o(  the  instrument  is  brought  to  a 
vertical  position  and  the  threads  tied.  The  distal  serrefine 
is  slightly  relaxed  while  the  short  shaft  is  pressed  toward 
the  long  shaft  so  relaxing  the  tension  of  the  spring.  If 
any  markedly  spurting  point  is  seen,  an  extra  suture  can 
be  inserted. 


curs,  though  there  is  usually  oozing  of  a  few 
drops  of  blood.  The  guy  sutures  are  then 
cut  and  the  instrument  is  removed.  The 
sutured  vessel  is  very  gently  compressed 
with  dry  gauze  and  the  distal  clamp  is  entirely 
removed.  After  about  a  minute  the  proximal 
clamp  is  slowly  removed.  In  this  time  the 
needle  holes  ^ould  be  plugged  with  fibrin 
and  there  should  be  no  leakage.  The  vessel 
must  not  be  returned  to  its  bed  until  leakage 
has  ceased.  The  whole  procedure  of  sutur- 
ing the  vessel,  from  the  insertion  of  the  guy 
sutures  to  the  last  stitch,  can  easily  be  done 
in  from  ten  to  fifteen  minutes  and  often  in 
less  time.  Any  competent  surgeon  who  tries 
this  technique  experimentally  a  few  times 
can  master  it. 

This  technique  has  been  mentioned  in  three 
previous  articles.'  The  arterial  suture  staff 
has  not  been  altered  and  the  general  principle 
of  approximating  the  intima  has  always 
been  adhered  to.  However,  a  great  many  de- 
tails of  applying  this  principle  have  been 
changed,  and  I  think  these  changes  add  to  the 
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Fig.  lo.  Showing  the  method  of  suturing  applied  lo 
transfusion  of  blood.  On  the  right  is  a  vein  which  is 
somewhat  larger  than  the  artery.  The  vein  has  a  branch 
through  which  a  smooth  probe  covered  with  vaseline  can 
be  inserted  and  carried  up  into  the  artery  if  obstruction 
occurs.  By  pres^ng  on  the  main  trunk  of  the  vein  clots 
are  blown  out  through  the  branch. 

efficiency  of  the  technique.  The  suture 
staff,  which  holds  the  vessels  so  that  the 
edges  are  everted  and  each  stitch  is  inserted 
under  the  same  tension  from  the  first  to  the 
last,  greatly  facilitates  the  suturing  and  makes 
possible  the  carrying  out  of  the  principles 
that  have  already  been  noted. 

The  changes  from  the  other  publications 
are  as  follows: 

I.  A  double  mattress  or  cobbler's  stitch 
is  now  used  instead  of  the  single  mattress 
stitch  as  originally  advised.  It  was  found 
that  when  the  single  mattress  stitch  was 
used  there  were  points  between  sutures  with 
but  little  compression  and  no  raw  surface. 
This  sometimes  made  a  small  amount  of 
leakage  that  was  difficult  to  control;  also  a 
little  diverticulum  would  be  formed  that  was 


Fig.  II.  Showing  a  piece  of  rubber  tube  sutured  in 
between  the  cut  ends  of  an  artery.  Note  the  complete 
absence  of  any  sharp  margin  of  the  tube  and  the  absroce 
of  thread  in  the  lumen.  This  cannot  be  done  by  the  ttgu- 
lat  overhand  suture. 

a  weak  spot  and  would  occasionally  result 
in  secondary  hfemorrhage.  The  double  mat- 
tress stitch  does  away  with  these  objections 
and  approximates  the  intima  firmly  as  by  a 
fine  clamp  around  the  entire  margins  of  the 
vessel  and  at  the  same  time  exposes  no  more 
thread  in  the  lumen  than  is  exposed  by  the 
single  mattress  stitch.  The  use  of  this 
stitch  can  be  readily  acquired  by  any  one 
who  tries  it.  It  has  been  most  successfully 
used  in  intestinal  suturing  by  Crile,  and  is 
much  more  needed  in  vessel  suturing,  as 
there  is  more  pressure  in  a  blood-vessel  than 
in  the  bowel. 

2.  No  salt  solution  is  now  used  to  wash 
out  the  vessels.  It  has  been  the  object  of 
this  technique  to  eliminate  as  far  as  possible 
every  procedure  that  is  not  essential  to  suc- 
cess. Washing  out  the  ends  of  the  vessel 
with  salt  solution  not  only  adds  somewhat  to 
the  trauma  of  the  endothelium,  makes  a 
sloppy  wound,  and  prolongs  the  procedure, 
but  according  to  Guthrie,  rather  tends  to 
increase  clotting  than  diminish  it. 

3.  In  order  to  strengthen  the  second  and 
third  guy  sutures,  both  ends  of  these  sutures 
are  now  wrapped  around  the  buttons,  instead 
of  merely  using  the  unthreaded  ends,  as  was 
formerly  advised.  Instead  of  first  inserting 
the  guy  sutures  and  then  placing  them  on  the 
suture  staff,  it  is  better  to  fix  them  on  the 
staff  as  they  are  inserted.  This  not  only 
relieves  the  necessity  of  handling  the  sutures 
twice,  when  once  will  do,  but  it  is  much  easier 
to  place  the  second  and  third  sutures  when 
the  first  has  been  fastened  to  the  staff,  as  the 
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Fig.  13.  Photograph  of  an  iliat  artery  of  a  dog  which 
was  removed  a  few  minutes  after  suturing  after  the  blood 
had  been  turned  on  and  no  leakage  appeared.     Note  the 


have  stretched  and  are  visible  beneath  the  transparent 
coating  of  endothelium. 

Fig.  IS.  Photograph  of  a  femoral  artery  33  days  after 
operation.  The  stitches  are  baicly  vi^le.  A  small 
black  speck  in  the  upper  edge  shows  the  line  of  sutures. 
Tlie  covering  over  the  stitches  is  thicker  than  it  usually 
is  in  this  time,  but  the  specimen  illustrates,  as  compared 
with  previous  figtue,  how  stitches  are  gradually  buried. 

Fig.  16.  Photogr^h  showing  external  ^pearance 
of  a  section  of  eitemal  jugular  vein  which  was  sutured 
in  between  the  divided  ends  of  a  carotid.  The  qiecimen 
was  removed  34  hours  after  operation.  It  is  collapsed 
and  free  from  clots. 

Fig.  17.  Photograph  of  a  segment  of  extnnal  jugular 
vein  which  was  sutured  in  the  place  of  a  resected  portion 
of  the  right  carotid  of  a  large  dog.  Note  the  valves  about 
the  middle  of  the  specimen  in  one  oE  which  is  a  small  dot. 
The  specimen  was  dilated  at  this  point  probably  from  the 
force  of  the  blood  stream  in  overcotning  the  valves- 
Otherwise  the  intima  is  perfectly  smooth  Md  the  sutures 
are  mostly  buried  from  view.  The  specimen  was  re- 
moved 63  days  after  operation. 

Fig.  18.  Photograph  of  specimen  of  reversal  of  cir- 
culation in  the  neck.  Hie  proximal  end  of  the  carotid 
was  sutured  to  the  distal  end  of  the  external  jugular  vein 
in  a  medium  sized  dog.  This  specimen  was  removed 
after  jg  days.  Hie  sutures  arc  distmctly  buried,  though 
the  endothelium  over  them  is  still  transparent  at  places. 
The  line  of  suturing  is  perfectly  smooth.  Ashort  distance 
from  the  line  of  sutures  are  the  crumpled  up  valves  which 
were  forced  and  broken  down  by  the  blood  stream. 

staff  can  then  be  manipulated  so  as  to  bring 
the  margins  of  the  vessel  wound  into  a  more 
advantageous  position  for  suturing. 

Sensational  newspaper  articles  have  done 
blood-vessel  surgery  much  harm.  The  idea 
that  a  new  limb  can  be  grafted  on  and  will 
remain  useful,  or  that  a  kidney  or  thyroid 
,  can  be  beneficially  transplanted  from  one 
individual  to  another  is  entirely  errone- 
ous. None  of  these  experiments,  even  in 
animals,  has  been  permanently  successful.     A 
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Fig.  ig.  Photograph  of  a  dog  in  which  a  porlion  of 
the  abdominal  aorta  was  resected  and  a  section  u(  rubber 
tubing  coated  with  paraffin  and  vaseline  was  sutured  in  to 
iiU  the  defect.  The  doR  made  a  perfect  recovery.  The 
photograph  was  taken  six  months  after  operation.  The 
dog  was  killed  and  the  specimen  which  was  removed 
showed  the  tube  completely  encapsulated  but  occluded. 
The  occlusion  had  evidently  been  gradual,  as  there  were 
no  bad  symptoms  and  no  paralysis  of  the  legs.  A  gradual 
occlusion  in  such  cases  which  will  permit  of  time  for  collat- 
eral circulation  is  clinically  as  satisfactory  as  if  the  tube 
remained  permanently  open. 


success.  To  quote  from  the  preface  to 
Guthrie's  monograph  on  blood-vessel  sur- 
gery: "  Heterografts  succeed  at  first,  but 
inevitably  fail  after  the  first  few  weeks. 
This  is  the  disappointing  but  unanimous 
conclusion  of  the  experimenters.  Thus  there 
is,  at  present,  no  temptation  for  the  enthusi- 
astic surgeon  to  try  and  graft  one  lobe  of  the 
thyroid  or  a  kidney  taken  from  a  healthy 
donor.  The  poor  man  will  not  be  tempted  to 
exchange  one  of  his  sound  kidneys  for  so 
much  hard  cash." 

However,  blood-vessel  surgery  has  a  very 
broad  field,  for  while  complicated  glandular 
organs  do  not  survive  transplantation,  a 
simpler  tissue  does.  A  blood-vessel,  for 
instance,  can  be  transplanted  from  one  animal 
to  another  and  may  functionate  indefinitely. 
The  four  fruitful  fields  of  blood-vessel  surgery 
at  present  are: 

I .  Wounded  blood-vessels.  Here  direct 
suture  can  be  used,  or  if  much  of  the  vessel 
has  been  injured,  a  segment  of  some  vein 
from  the  patient's  own  body,  as  the  saphenous 
can  be  sutured  in  the  defect. 


2.  In  excision  of  malignant  tumors  which 
have  been  heretofore  considered  inoperable 
because  of  involvement  of  a  large  blood-vessel, 
a  section  of  the  vessel  can  be  removed  and  the 
vessel  repaired  as  for  trauma. 

3.  Aneurisms  may  possibly  be  treated  in  a 
similar  way,  though  on  account  of  the  diseased 
condition  of  the  vessel  wall  it  is  not  likely  to 
be  so  satisfactory  as  in  surgery  following 
trauma.  However,  several  successful  cases 
have  been  repwrted,  as  the  case  of  Lexer 
referred  to  above. 

4.  Transfusion  of  blood.  There  are  a 
great  many  ways  of  performing  transfusion 
of  blood,  but  probably  no  method  can  be 
quite  so  ideal  as  that  which  permits  the 
flow  of  the  oxygenated  arterial  blood  of  the 
donor  directly  over  an  endothelial  surface 
into  the  veins  of  the  patients.  While  numer- 
ous instruments  have  been  devised  for  draw- 
ing blood  from  the  donor  into  a  receptacle 
and  then  injecting  it,  even  in  the  short  space 
of  time  when  the  blood  is  not  in  contact 
with  endothelial  surfaces  there  may  be  some 
changes  that  will  render  it  less  valuable. 
Certainly,  it  is  better  to  have  it  directly  trans- 
ferred to  the  venous  system  of  the  patient. 
The  various  tubes  and  canulas  are  often  of 
great  service,  but  if  they  do  not  work,  the 
whole  operation  will  have  to  be  done  over 
again. 

In  the  method  of  suturing  just  described, 
when  applied  to  transfusion,  a  vein  should  be 
selected  sufficiently  large  and  with  a  nearby 
branch  (Fig.  10).  If  for  any  reason  an 
obstruction  occurs  at  the  suture  line,  the 
finger  can  be  placed  on  the  main  trunk  of 
the  vein,  and  the  sutured  area  gently  manipu- 
lated between  the  thumb  and  finger,  when  the 
clot  will  usually  be  blown  out  of  the  venous 
branch.  If  this  is  not  successful  and  especial- 
ly if  the  radial  artery  from  which  the  blood 
is  taken  contracts  too  greatly,  a  smooth 
probe  covered  with  vaseline  can  be  introduced 
through  the  venous  branch,  and  carried  up 
through  the  sutured  region  into  the  radial 
artery.  When  the  probe  is  withdrawn  a  fiUl 
flow  of  blood  follows.  It  is  impossible  to  do 
this  if  a  canula  has  been  used.  After  a  probe 
has  been  once  introduced  in  this  manner, 
clotting  occurs  in  from  five  to  ten  minutes, 
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but  a  free  flow  of  blood  for  twenty  minutes 
is  all  that  is  necessary  in  most  cases,  and  it  is 
better  to  do  this  simple  procedure  two  or  three 
times  than  to  perform  the  whole  operation 
over  again.  If  for  any  reason  the  suturing 
does  have  to  be  done  again,  a  small  section 
including  the  sutures  can  be  removed  and 
will  leave  enough  of  the  artery  and  vein  to 
bring  together  again;  whereas,  with  a  canula 
so  much  of  the  artery  and  vein  is  tied  off 
that  enough  will  hardly  be  left  for  another 
operation. 
The  photographs  of  specimens  show  some 


of  the  work  that  has  been  done  by  this  method. 
A  rubber  tube  has  also  been  sutured  in  after 
resection  of  an  artery  (Fig.  ii).  These 
experiments  have  not  yet  been  completed 
and  a  report  will  be  made  later  upon  this 
feature.  However,  I  do  not  believe  a  rubber 
tube  can  be  sutured  satisfactorily  into  the 
defect  caused  by  resection  of  an  artery  by 
the  overhand  method,  as  the  tube  will  leave 
sharp  edges  of  the  rubber  exposed  to  the 
blood-current,  whereas  the  mattress  stitch 
prevents  this  by  everting  the  edges  of  both 
the  tube  and  the  artery. 
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By  ROBERT  C.  BRYAN,  M.  D.,  Richmond,  Virginia 

ONE  per  cent  of  all  tumors  of  the  breast  It  will  be  seen  from  this  table  that  the 

occur  in  the  male  and  two  per  cent  of  average  age  at  which  the  disease  originates 

this  number  are  malignant.     Poirier,  in  males  is  two  years  later  than  in  females. 

Schuchardt,  and  Warfield  have  collect-  It  is  further  noticeable  that  a  relatively 

ed  from  literature  something  Uke  509  cases  large  number  of  the  male  cases  begin  after 

of  carcinoma  in  the  male  mammary  gland.  70  years  of  age.    In  most  other  respects  there 

The  age  for  this  condition  is  apparently  a  is  remarkable  similarity  as  to  the  age  dis- 

little  later  in  the  male  than  in  the  female,  tribution  in  the  two  sexes.^ 

about  60  years.     Trauma  is  responsible  in  The  two  greatest  extremes  in  age  of  can- 

13  per  cent  of  female  mammary  carcinoma  and  cer  of  the  breast  that  the  writer  can  find 

in  50  per  cent  of  the  male.    Theoretically,  the  in  literature  are  the  following: 

right  should  be  involved  more  often.     Both  t       »   r-         a               j                   u         1 

^i_       •  1-^        js  J.V.     1  f^  i_        J.      u  Lunn  s  Case:   A  man  aged  gi  years,  shoemaker, 

the  right  and  the  left  breasts,  however,  are  admitted  into  Marylebone  Infirmary  May  22,  1896: 

apparently  aflFected  with  the  same  degree  of  Pain  in  left  breast  ten  months  before  admission,  due 

frequency,   despite  occupation  as  instanced  possibly  to  friction  of  braces.    Small  scab  formed 

in  shoemakers,  engineers,  etc.  around  the  nipple.    Three  months  before  admission 

lump  in  the  left  axilla.    Fungatmg  growth  involving 

Males  Females  nipple  and  one  inch  of  area.     Breast  and  glands 

Total  number  cases                                   90      500  removed.    Wound  healed  by  first  intention.    Death 

20  to  25  years                                               2          0.6  from  hypostatic  congestion  of  the  lungs  a  few  dajrs 

2  -  to  30  years .....................       2          4  after  operation.     No  post-mortem  allowed.    There 

so  to  s5  years ..  y. ........ .                      9          6  yr^re  also  secondary  glandular  deposits,  rare  in  cases 

35  to  40  years^ ....................     12         14  of  duct  carcinoma.' 

40  to  45  years                                             11         16  Blodgett  *  reports  that  his  attention  was  called 

-  to  so  years! ....................     17         20  ^^  *  boy,  12  years  of  age,  who  was  born  of  healthy 

50  to  «>')  years!      .........                    15         15  parents  and  in  whom  no  suspicion  of  malignant 

"-  to  60  years!    .!!!!!..!                        12         10  heredity  could  be  found.     Up  to  the  age  of   12 

60  to  65  years .....................       7          9  years  this  boy  presented  no  indication  of  glandular 

65  to  70  years .....................       3          3.2  ^^  other  disease.     Soon  after  this  time  swelling  was 

Over  70  years 10             2.2  « Williams,  W.  R.     Cancer  of  the  male   breast  based  on  the  records 

■w                                                                                     -Q            .0  of  100  cases,  with  remarks.    Lancet,  Lond.,  1889,  ii,  261. 

T^     ,.      .° *Lunn,  J.  R.:   Case  of  cancer  of  the  breast  in  man  aged  91  years. 

KarueSt  age 20           22  jr.  Pathol.Soc.  Lond.,  1897,  viii,  247. 

Latest  age 82           84  *  Blodgett,  a.  M.  Boston  M.  &  S.  J.,  1897,  cxxzvi,  611. 

^  Read  before  the  Southern  Surgical  and  Gjmecological  Association,  Atlanta,  December  16, 1913. 
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noticed  in  the  left  breast,  beneath  and  attached  to 
the  nipple,  which  was  slightly  reddened  and  harder 
than  its  fellow  of  the  opposite  side.  The  growth 
on  microscopic  examination  presented  the  typical 
structure  of  carcinoma,  and  had  invaded  all  visible 
glandular  tissue  of  the  breast.  The  wound  healed 
by  first  intention  and  there  has  been  no  indication 
of  recurrence  or  metastasis  since  the  operation  was 
performed  five  years  ago. 

The  case  which  the  writer  wishes  to  present  is 
that  of  A.  C,  age  14  years,  8  months,  operated  on 
February  6,  igi3.  In  August,  six  months  before 
operation,  the  boy,  while  playing  golf,  was  struck  a 
violent  blow  on  the  right  breast  at  about  the  nipple 
by  a  golf  ball  in  flight,  which  left  its  impress  and 
made  him  quite  sore  for  several  days.  He  soon 
got  over  the  soreness,  paid  no  further  attention  to 
it,  but  five  months  later,  in  January,  while  bathing, 
noticed  a  Uttle  lump  under  and  very  close  to  the 
right  nipple.  It  was  not  painful,  but  recalling  the 
blow  he  received,  his  faniily  decided  to  have  the 
tumor  investigated.  On  examination  the  boy 
was  found  to  be  an  exceedingly  well  developed 
specimen,  5  feet  2  inches,  weighing  116  pounds, 
erect  in  figure  and  enjoying  the  best  of  health. 
The  family  history  is  negative  throughout;  heart 
and  lungs  negative.  Urinalysis  negative,  and  the 
blood  count  of  no  peculiar  interest,  A  small,  round, 
hard  tumor,  about  the  size  of  the  smallest  cherry 
stone,  was  found  in  the  lower  right  quadrant  about 
one-eighth  of  an  inch  from  the  nipple,  freely  movable 
under  the  skin  and  on  the  underlying  fascia. 

The  nipple  was  the  same  as  on  the  left  side;  there 
was  no  retraction  nor  dimpling.  The  skin  over  the 
tumor  showed  nothing  unusual  and  the  most  care- 
ful investigation  of  the  glands  in  the  axilla  and  about 
the  clavicle  and  the  inguinal  region  gave  no  evi- 
dence of  their  enlargement.  In  the  last  week  the 
growth  had  been  handled  and  palpated  considerably 
and  consequently  was  a  little  tender. 

Under  general  anaesthesia  a  semicircular  incision 
was  made  under  the  breast,  the  flap  dissected  back, 
the  tumor  and  surrounding  fascia  were  removed 
down  to  the  pectoral  muscle,  and  the  wound  brought 
together  without  drainage,  the  patient  leaving  the 
hospital  in  three  days.     A  report   by  Dr.   S.   B, 


Moon,  pathologist  to  Grace  Hospital,  states  that 
"the  specimen,  1014,  is  adenofibroma  with  distinct 
sciirhouscarcinomain  scattered  areas  of  rather  active 
cell  proliferation." 

The  anatomical  and  pathological  differences 
between  the  male  and  female  breast  are  in 
degree  rather  than  in  kind; 

Both  develop  normally  until  the  begin- 
ning of  the  second  decade  when  the  female 
breast  begins  to  take  on  its  complex  func- 
tions and  duties,  the  male  to  be  arrested  in 
growth. 

Occasionally  there  are  embryological  dis- 
lodgments  of  subepidermal  nodules  which 
may  extend  into  the  region  of  the  male 
breast,  histologically  impossible  to  differ- 
entiate from  carcinoma,  yet  they  are  not 
cancer.  The  bean-like  submucous  nodules 
found  now  and  then  in  the  appendix  belong 
to  this  group.  They  are  unquestionably  of 
congenital  origin.  Aschoff  calls  them  sub- 
mucous nKvi.  In  the  report  of  Mayo's 
clinics  by  McCarty,  these  nodules  are  caJled 
carcinoma  of  the  appendix  and  have  been 
observed,  according  to  McCarty,  from  a  boy 
of  nine  to  a  man  of  eighty  years  of  a^e. 

The  diagnosis  must  be  made  along  iden- 
tically the  same  lines  as  in  the  female.  The 
same  morbid  rules  obtain.  It  would  appear 
that  tumors  of  the  male  breast  should  be  rec- 
ognized earlier  than  in  the  female;  small 
growths  are  more  easily  noticed,  as  they  are 
not  surrounded  by  so  much  breast  tissue. 
In  the  later  stages,  pain,  retraction,  ulcera- 
tion, and  metastasis  conform  to  the  anatomic 
principles  of  the  female.  The  prognosis  and 
mortaJity  then  should  be  better  for  car- 
cinoma of  the  male  breast  than  in  the  female. 
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EVENTRATION   OF   THE   DIAPHRAGM^ 

With  the  Report  of  a  Typical  Case  with  X-Ray  Diagnosis 

By  IRVING  F.  STEIN,  B.S..  M.D.,  Chicago 

Michael  Reese  Hospital 


THE  condition  known  as  eventration 
of  the  diaphragm  is  not  really  a 
diaphragmatic  hernia,  but  a  diffuse 
relaxation  of  half  of  the  diaphragm, 
simulating  a  hernia.  Griffin(  i  )suggests  "  eleva- 
tion of  the  diaphragm"  as  a  better  name.  It 
is  generally  considered  a  congenital  condition, 
the  left  half  usually  being  involved.  The 
diaphragm  loses  its  muscular  quality  and 
becomes  a  fibrous  membrane  with  atrophy 
and  fatty  deposit.  The  degree  of  eventration 
varies  greatly,  and  may  reach  the  level  of 
the  second  rib. 

The  exact  cause  of  the  condition  is  unknown. 
Baetge  (2)  acknowledges  that  it  is  a  develop- 
mental anomaly.  Vogel  (3)  holds  that  it  is 
due  to  congenital  predisposition,  with  de- 
generative changes  in  the  muscular  fibers. 
Motzfeldt  (4)  has  found  atrophy  of  the  phrenic 
nerv^e  on  that  side,  and  offers  three  hypoth- 
eses: (i)  Primary  aplasia  of  the  muscula- 
ture, with  secondary  atrophy  and  degenera- 
tion of  the  phrenic  nerve;  {2)  primary  aplasia 
and  atrophy  of  the  phrenic  nerve,  with 
secondary  muscle  degeneration;  (3)  both 
together.  Trauma  has  been  offered  as  a 
cause  in  only  one  case  —  that  reported  by 
Reuss  (5),  in  which  a  man  46  years  old,  who 
was  always  accustomed  to  hard  work,  sus- 
tained a  fall,  after  which  he  suffered  marked 
palpitation  and  cyanosis,  with  displacement 
of  the  heart  to  the  right.  The  X-ray  re- 
vealed the  diaphragm  on  the  left  side  at  the 
level  of  the  third  rib. 

This  condition  may  exist  for  some  time 
without  symptoms,  as  evidenced  by  the 
fact  that  tie  majority  of  cases  reported  were 
adults.  In  all  marked  cases  dyspnoea,  cyano- 
sis, and  palpitation  are  present  on  the  slight- 
est exertion,  due  to  the  pressure  of  the  ab- 
dominal organs  on  the  heart  and  lungs;  also 
difficidty  is  encountered  in  lying  upon  the 
healthy  side.  Pain  is  an  inconstant  symp- 
tom; constipation  is  usual,  and  dysphagia 


paradoxa  and  haematemesis  are  occasional. 
Upon  examination  the  abdomen  is  often  found 
retracted,  with  the  chest  flaring  below, 
with  an  increase  in  size  of  the  affected  side. 
In  children,  there  may  be  respiratory  pro- 
trusion between  the  ribs.  The  heart  usually 
is  displaced  to  the  right  —  markedly  so  in 
the  cases  recently  reported.  Over  the  af- 
fected* side  the  chest  is  tympanitic,  with 
gurgling  sounds  and  absence  of  breath  sounds. 

The  diagnosis  is  very  difficult,  even  in  the 
most  extreme  cases,  without  the  aid  of  the 
X-ray.  With  the  fluoroscope  the  paradoxical 
respiratory  phenomenon  may  be  demon- 
strated, and  the  rontgenogram  usually  por- 
trays the  remains  of  the  diaphragm  as  a 
fine  line  above  the  visceral  mass.  With 
bismuth  in  the  stomach  or  colon,  the  X-ray 
diagnosis  is  made  certain.  Griffin  holds 
that  the  appearance  of  bismuth  in  the  colon 
above  the  bow-Uke  line  of  the  chest  is  con- 
clusive evidence  of  diaphragmatic  elevation 
or  hernia. 

In  the  differential  diagnosis  it  is  most 
difficult  to  distinguish  between  eventration 
and  a  hernia  through  a  large  congenital 
defect.  Other  conditions  to  be  considered 
are  pneumothorax,  especially  when  associ- 
ated with  dextrocardia,  subphrenic  abscess, 
pyopneumothorax,  and  oesophageal  divertic- 
ulum. Cohn  (6)  reports  one  case  which 
had  been  diagnosed  cardiospasm  by  com- 
petent clinicians  in  which  the  X-ray  revealed 
an  eventration  of  the  diaphragm.  Motz- 
feldt's  case,  a  woman  41  years  old,  had 
previously  been  reported  by  Host  in  191 1 
as  a  case  of  dextrocardia,  and  at  autopsy 
the  diaphragm  on  the  left  side  was  found  at 
the  level  of  the  second  interspace,  although 
its  insertion  in  the  thorax  was  normal. 

At  post-mortem  it  may  be  found  that  any 
or  all  of  the  abdominal  organs  may  be  in 
the  chest.  The  heart  is  usually  displaced 
to   the  right  and  often  enlarged,   and   the 


^  Read  before  the  Chicago  Medical  Society,  November  14,  1913. 
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Fig.  I.  Rontgenogram  taken  on  fourth  day  of  life. 
AppareDt  absence  of  diaphragm  on  the  left  ^de  with  bowd 
shadows  in  the  chest.     Retraction  of  abdomen. 

lungs  compressed.  Other  congenital  anom- 
alies occasionally  are  found,  as  in  the  case 
reported  below,  in  which  the  testicles  were 
found  undescended.  Only  one  case  of  right- 
sided  eventration  was  found  in  the  litera- 
ture (7}. 

The  name  eventratio  diaphragmatica  was 
given  by  Petit  in  1790.  The  condition  was 
noticed  as  early  as  1783  by  Pyl,  and  a  typical 
case  reported  by  Frariep  in  1857,  occurring 
in  a  19-year-old  girl.  Petit  first  differen- 
tiated it  from  the  usual  diaphragmatic 
hernia.  The  latter  is  a  surgical  condition, 
while  eventration  of  the  diaphragm  is  not. 

According  to  Vogel  and  Gifiin,  there  are 
about  twenty  cases  reported  up  to  1912. 
Motzfeldt,  however,  only  recognizes  those 
in  which  the  diaphragm  is  described  as  a 
fibrous  structure  and  not  merely  elevated. 
He  collected  eleven  cases  up  to  1913,  and 
reported  one  more.  Subsequent  to  his  ar- 
ticle, I  have  been  able  to  collect  six  cases 
reported  as  eventration  of  the  diaphragm 
by  Baetge  (2),  Haase  (8),  Reuss  (5),  and 


Kayser  (9),  in  all  of  which  (still  living  when 
reported)  X-ray  diagnosis  was  made. 
Whether  Scheidemandel's  (10)  two  cases 
are  included  in  Motzfeldt's  report  I  do  not 
know,  as  his  bibliography  is  not  complete. 

I  wish  to  report  another  case  of  congenital 
eventration  of  the  diaphragm  in  which  the 
X-ray  diagnosis  was  made  a  few  days  after 
birth. 

Baby  G.  was  born  in  the  maternity  department 
of  the  Michael  Reese  Hospital  in  the  service  of  Dr. 
Ludwig  Simon  on  June  14,  1913.  The  mother 
was  a  Russian,  aged  33,  a  Il-para,  whose  first  child 
was  healthy  and  normal.  A  Wassermann  test 
made  on  the  mother  was  negative.  The  child 
was  born  with  a  "caul"  and  with  the  cord  wrapped 
once  about  the  neck;  otherwise  labor  and  delivery 
were  normal.  At  birth  a  marked  asphyxia  livida 
was  present,  and  no  effort  at  respiration  was  made 
until  artificial  measures  (Byrd's  method  of  re- 
suscitatioa  and  warm  tubbing)  were  employed 
for  twenty  minutes.  Cyanosis  did  not  then  en- 
tirely disappear,  and  the  pulse  and  respiration  were 
very  rapid.  Examination  at  this  time  revealed 
a  dextrocardia,  scaphoid  belly,  and  undescended 
testes.  As  soon  as  respiration  was  established 
the   child    was   put   into    the   stork -tub.    external 
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heat  was  applied,  and  breast  milk  dr.  i  given  every 
two  hours  with  a  medicine  dropper.  The  birth 
weight  was  3310  gras. 

June  16:  Great  difficulty  was  encountered  in 
nursing,  with  marked  cyanosis  and  convulsive 
movements  when  at  the  breast.  The  infant  was 
taken  from  the  breast  and  given  mother's  milk  by 
bottle. 

June  1 7 ;  Respirations  continued  very  rapid, 
and  spells  of  very  marked  cyanosis  occurred. 
Maximum  temperature  was  iot°.  Weight  3100  gms. 
Physical  eitamination  revealed  the  left  chest  tym- 
panitic, the  whole  abdomen  dull,  and  the  edge  of 
the  liver  not  palpable.  The  belly  was  markedly 
retracted.  The  bow-line  of  the  chest  was  flaring. 
Gurgling  sounds  were  heard  in  the  left  chest,  and 
breath  sounds  were  heard  only  in  the  right  chest 
posteriorly.     The   heart  beat  was  rapid,   but  the 

June  18:  the  fourth  day  of  Hfe;  The  general 
condition  was  improved;  feeding  retained,  and  there 
was  no  vomiting.  A  riintgenogram  (Fig.  1)  taken 
by  Dr.  Frances  Turley  revealed  the  heart  in  the 
right  chest  and  liver  on  the  right  side.  There  was 
an  apparent  absence  of  the  diaphragm  on  the  left 
side,  with  the  bowel  shadows  in  the  chest.  The 
infant  was  placed  on  its  left  side  with  the  head 
somewhat  elevated,  to  relieve  as  much  as  possible 
the  pressure  on  the  thoracic  viscera.  The  feedings 
were  increased  to  breast  milk  1  oz.  every  two  hours. 


Fig.  4.  Rontgenogram  taken  soon  after  death  with  bis- 
muth in  the  bronchi.  Only  lower  lobe  of  right  lung  ad- 
mitted the  bismuth  emuldon.  The  gas  distention  of  the 
stomach  and  bowels  here  beautifully  portrays  ttie  extent 
of  eventration. 

June  ig:  The  general  condition  was  good. 
Cyanosis  was  less  marked.  Weight  3140  gms.  An 
attempt  to  give  a  bismuth  and  starch  enema  for 
an  X-ray  picture  of  the  colon  failed. 

June  ar:  Weight  3150  gms.  Temp.  97.4°. 
Feedings  were  increased  to  2  oz.  every  three  hours. 
Bismuth  sub  carbonate  was  given  in  the  early 
morning  feedings,  and  a  rSntgenogram  (Fig.  2) 
was  taken  three  and  six  hours  after  ingestion. 
Another  feeding  was  then  given  and  a  second  pic- 
ture (Fig.  3)  immediately  taken.  As  seen  on  the 
accompanying  rbntgenograms,  the  stomach  and 
part  of  the  small  and  large  intestine  were  found 
high  in  the  left  chest,  and  the  heart  pushed  to  the 
right. 

June  23:  A  spell  of  deep  cyanosis  was  noted 
after  attempt  at  nursing  again.  The  protocol 
recorded  that  the  cord  was  oS  and  the  navel  was 
in  good  condition.  Temperature  98.6°,  respirations 
120.     Weight  3roo  gms. 

June  28:  A  crying  spell  with  marked  cyanosis 
was  again  noted.  Temperature  101°,  respirations 
no.     Weight  3135  gms. 

July  i:  The  general  condition  was  improved; 
the  cyanosis  was  less  marked,  and  the  infant 
nursed  at  the  breast  with  little  difficulty.  Weight 
3215    gms.    Temperature    g8°,    respirations    g6. 

July  9:     The  course  for  the  past  week  has  been 
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uneventful,  but  to-day  a  severe  crying  spell  oc- 
curred, with  very  deep  cyanosis,  so  that  the  child's 
condition  looked  desperate.  Stimulation  gave 
some  relief.  The  mother  was  discharged  from  the 
hospital,  and  the  infant  transferred  to  the  Sarah 
Morris  Hospital.  The  weight  was  3305  gms., 
only  5  gm.  below  the  birth  weight.  Admitted  to 
the  Sarah  Morrb  Hospital  in  the  medical  service 
of  Dr.  Ernest  Lackner.  Soon  after  admission 
another  severe  crying  spell  occurred,  with  marked 
cyanosis.  Dysphagia  was  also  noted.  Tempera- 
ture 96.6°,  pulse  160,  respirations  44.  The  cyanosis 
cleared  somewhat,  and  breast  milk  oz.  3  was  taken 
in  the  evening.  The  infant  passed  a  fair  night, 
but  appeared  very  weak  in  the  morning. 

July  10;  the  twenty-sixth  day  of  lifei  At  2  p.m. 
the  child  suddenly  became  very  cyanotic  and 
dyspnceic.  All  attempts  at  stimulation  failed. 
The  condition  grew  gradually  worse  in  spite  of 
all  heroic  measures  and  exitus  occurred  at  4.10  p.m. 

An  autopsy  permit  was  obtained  from  the 
mother;  before  posting,  however,  a  tracheot- 
omy was  performed,  and  a  bismuth  emulsion 
injected  into  the  bronchi  to  determine  the 
amount  of  functionating  lung.  The  rontgen- 
ogram  (Fig.  4)  revealed  what  later  was  found 
to  be  the  case,  namely,  that  the  lower  lobe 


of  the  right  lung  was  the  only  portion  which 
contained  air.  This  picture  also  gives  the 
best  view  of  the  eventration. 

The  abdominal  parietes  were  opened  in 
the  usual  manner,  and  the  anterior  chest  wall 
removed  without  disturbing  the  lower  rib 
border,  and  a  photograph  taken  (Fig.  5) 
before  disturbing  any  of  the  relations.  Ex- 
amination revealed  a  typical  eventration  of 
the  diaphragm  with  the  stomach,  the  greater 
part  of  the  small  and  large  intestine,  the 
spleen,  the  left  lobe  of  the  liver,  the  tail  of  the 
pancreas,  and  the  upper  pole  of  the  left 
kidney  in  the  chest.  The  heart  was  found 
greatly  enlarged  and  pushed  extremely  to 
the  right.  The  lungs  were  found  above  and 
to  the  right  of  the  diaphragm,  all  compressed 
except  the  lower  lobe  of  the  right  lung. 
The  diaphragm  on  the  left  side  was  found  to  be 
a  fibrous  dome,  thin  and  gray  in  appearance, 
extending  to  the  level  of  the  second  inter- 
space, in  which  no  muscle  fibers  were  seen. 
The  remaining  abnormality  was  that  of 
undescended  testes,  which  were  found  in  the 
abdomen.  The  viscera  were  removed  in 
toto  and  preserved  in  Kaiserling. 
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COMPLICATIONS   FOLLOWING   SURGICAL   OPERATIONS 

A  Report  of  the  Complications  in  a  Series  op  6,825  Surgical  Operations  Performed 

IN  THE  Mayo  Clinic  in  the  Year  1913 

By  E.  H.  Beckman,  M.  D.,  Rochestek,  Minnesota 


THE  keeping  of  an  accurate  account 
from  day  to  day  of  all  the  complica- 
tions that  occur  following  surgical 
operations  is  found  to  be  an  exceed- 
ingly valuable  procedure.  It  allows  one  to 
sum  up  from  month  to  month  and  year  to 
year  his  failures  and  compare  them  with 
those  of  previous  years.  If  this  is  not  done, 
the  small  failures  in  surgical  work  are  soon 
forgotten  and  the  surgeon  is  inclined  to  feel 
that  his  results  on  the  whole  are  better  than 
they  actually  show  when  appearing  in  cold 
figures.  It  is  comparable  to  a  business  firm 
balancing  its  books  at  the  end  of  a  period  of 
business  and  is  the  only  true  way  of  acquiring 
an  accurate  knowledge  of  the  results  in  surgi- 
cal work.  If  there  is  not  a  marked  improve- 
ment in  a  diminishing  number  of  compUca- 
tions,  one  must  conclude  that  the  cases  have 
been  exceptionally  unfavorable  or  that  his 
technique  is  not  improving.  As  was  stated  in 
a  previous  report,  we  find  that  this  procedure 
has  revealed  many  errors  in  technique  which 
it  has  been  possible  for  us  to  overcome. 

In  reporting  the  complications  that  oc- 
curred in  the  Mayo  Clinic  during  the  year 
191 2,  it  was  stated  that  bacteriologic  cultures 
would  be  made  in  the  future  from  all  wounds 
that  did  not  heal  primarily.  The  greater 
part,  but  not  all,  were  subjected  to  bacteri- 
ologic investigation  up  to  that  time.  In  ex- 
planation, it  should  be  stated  that  all  woimds 
were  considered  as  possibly  infected  in  which 
there  was  an  escape  of  fluid  at  any  time  during 
the  patient's  residence  in  the  hospital.  In 
order  to  secure  perfect  convalescence,  it  is 
believed  that  if  the  technique  at  the  time  of 
operation  is  as  near  perfect  as  our  present 
knowledge  of  surgical  methods  allows,  all 
wounds  which  are  not  drained  should  be  dry 
at  the  time  of  leaving  the  operating  room 
and  should  remain  so  until  healing  has  oc- 
curred. 

It  is  interesting  in  this  connection  to  note 


that  imder  this  plan  there  occurred  an  escape 
of  fluid  from  the  wounds  in  thirty-five  pa- 
tients, cultures  from  which  developed  no 
growth.  We,  therefore,  consider  that  these 
wounds  were  not  infected  in  the  ordinary 
sense  of  the  word,  but  that  irritation  or  a 
slight  accumulation  of  blood  placed  so  much 
work  upon  the  tissues  in  the  neighborhood 
of  the  wound  that  this  extra  fluid  could  not 
be  absorbed  readily  and,  though  sterile,  was 
finaUy  discharged  from  the  wound. 

In  last  year's  report,  the  statement  was 
made  that  it  appears  in  this  clinic  that  most 
infections  come  from  the  tissues  of  the  pa- 
tients rather  than  from  some  outside  source, 
such  as  suture  material,  dressings  or  instru- 
ments. In  examining  the  bacteriologic  re- 
port for  1913,  this  opinion  seems  to  be  verified 
to  a  marked  degree  since  almost  every  organ- 
ism identified  is  an  organism  which  is  com- 
monly present  in  the  body  fluids  or  tissues  and 
that  these  organisms  are  of  the  type  that  are 
readily  destroyed  by  the  methods  of  steriliza- 
tion in  common  use  in  surgical  clinics.  Since 
we  know  that  it  is  impossible  to  kill  bacteria 
in  the  tissues  of  the  body  without  destroying 
the  vitality  of  these  structures,  and  that  the 
accessories  used  in  the  operating  room,  such 
as  gloves,  instruments,  suture  material  and 
dressings,  can  readily  be  sterilized,  it  seems 
more  reasonable  to  assume  that  the  infection 
comes  from  the  patient  rather  than  that  it  is 
introduced  into  the  patient  from  some  out- 
side source.  We  realize,  however,  that  this 
cannot  always  be  proved,  but  repeated  bac- 
teriologic examinations  of  dressings,  suture 
jnaterial,  water,  etc.,  used  in  our  clinic,  have 
failed  to  reveal  any  living  organisms. 

The  report  this  year  includes  6,825  cases, 
comprising  the  in-patients  of  St.  Mary's 
Hospital.  These  are  the  patients  who  had  a 
sufficiently  serious  type  of  operation  to  re- 
quire them  to  remain  in  the  hospital  during 
their  convalescence.     It  does  not  include  the 
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out-patients  having  minor  operations  who 
were  allowed  to  leave  the  hospital  soon  after 
their  operations. 

INFECTIONS 

The  infections  for  the  year  19 13  were  117, 
or  a  percentage  of  .017  for  the  6,825  cases. 
The  various  groups  of  operations  in  which 
infections  occurred  are  as  follows: 

TABLE   1 

No.  of  No.  of 
Opera-  Infec- 
tions tions 

Appendectomy 1,085  3 1 

Nephrectomy 94  7 

Posterior  gastro-enterostomy 299  18 

Intestinal  obstruction .19  i 

Inguinal  hernia 308  1 7 

Ligation  superior  thyroid 410  4 

Thyroidectomy i,i37  7 

Subtotal  abdominal  hysterectomy 230  5 

Freeing  adhesions i 

Exploration 92  2 

Total  abdominal  hysterectomy 79  5 

Internal  alexander  and  appendectomy.  117  i 

Cholecystectomy 524  2 

Bullet  knee i  i 

Excision  abdominal  scar i  i 

Popliteal  aneurism i  i 

Hernia  and  external  alexander 44  i 

Ventral  hernia 76  2 

Pyloroplasty  and  appendectomy 13  i 

Resection  stomach 78  2 

Femoral  hernia 29  i 

Tuberculous  glands  neck 60  2 

Submaxillary  glands 47  i 

Block  dissection  neck 7  2 

Tubes  and  ovaries 117  i 

Total 117 

Table  2  shows  the  number  of  infections 
occurring  each  month  with  the  type  of  bac- 

TABLE  2 
INFECTIONS  OCCURRING  EACH  MONTH 


January 

February.    .    . 

March 

April 

May 

June 

July 

Aug.  and  Sept. 

October 

November. . .  . 
December .... 
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teria  present.  It  is  shown  that  more  infec- 
tions were  present  in  the  winter  months.  We 
believe  that  this  is  the  usual  rule  since  the 
skin  of  the  average  patient  is  not  in  as  good 
condition  during  these  months  as  in  the  other 
months  of  the  year.  We  have  always  felt 
that  an  active,  healthy  skin  was  capable  of 
taking  care  of  a  considerable  amount  of 
infection,  while  one  that  was  sluggish  and 
irritated  was  in  a  condition  to  favor  infec- 
tion. 

Table  3  shows  the  cases  that  were  infected 
with  a  single  organism  or,  more  properly, 
those  that  developed  only  a  single  organism 
in  the  cultures  from  the  wounds. 

TABLE  3 
CASES  HAVING  A  SINGLE  ORGANISM 


B.Coli  — 

Appendectomy 12 

Nephrectomy 3 

P.  Gast.  and  App 2 

Intest.  Obstr i 

P.  Gastro^nter 2 

Total 19 

Staph,  albus.— 

Rt.  Ing.  Hernia 2 

Gastro  and  App i 

Lt.  Ing.  Hernia i 

Appendectomy 4 

Lag.  Sup.  Thy 2 

App.  &  Rt.  Ing.  Hern i 

Nephrectomy 2 

Thyroidectomy i 

Sub.  Abd.  Hyst i 

Freeing  adhesions i 

Dbl.  Ing.  Hernia i 

Exploration i 

ToUl 18 

Staph,  pureus. — 

Rt.  Ing.  Hernia 3 

Lt.  Ing.  Hernia i 

Appendectomy 4 

P.  Gastro-ent 4 

Thjrroidectomy 2 

P.  Gast.  &  App 2 

ToUl  Abd.  Hyst 2 

Exploration i 

Int.  Alex.  &  App i 

Ch<dec3rstect.    &    Appendec- 
tomy    I 

Total 21 


Staph,  ciireus. — 

Bullet  knee i 

Appendect i 

Rt.  Ins.  Hem i 

Gast.  &  App I 

Gastro-enter t 

Exc.  Abd.  scar i 

Pop.  Aneurism i 

ToUl 7 


Pneumococcus  — 

Appoid I 

Hernia  and  Ext.  Alex i 

Total 2 


Streptococcus  — 

Vent.  Hernia 1 

Rt.  Inp.  Hem i 

Thyroidcct i 

Tout 3 

B.  Subtil. 

Append 1 

N^hrect.  &  Append   i 

Total 2 


Micro.  Catar. 

Append I 

Tnyroidect i 

Ing.  Hernia i 

ToUl 3 


117 


Table  4  shows  the  cases  in  which  the  cul- 
tures from  the  wounds  revealed  more  than 
one  organism  or  a  mixed  culture. 

PULMONARY  COMPLICATIONS 

The  total  number  of  pulmonary  com- 
plications was  87,  or  a  percentage  of  .012 
for  the  entire  series.  None  of  these  were 
fatal.  The  deaths  for  the  year  will  be  re- 
ported elsewhere.  Ether  was  used  exclu- 
sively in  the  clinic  as  a  general  anaesthetic, 
novocaine  as  a  local  anaesthetic.    The  pul- 
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TABLE  4 


CASES  HAVING  MORE  THAN  ONE  ORGANISM 


Left  hernia 

Total  abdominal  fayBterectomy . . . 

Double  inguinal  hnnia 

Double  inguinal  hernia 

Ventnl  hmiia 

Resection  stonuu:h 

Gastro-enterostomy  and  Append . 
Total  abdominal  hysterectomy. . . 
Gastro-enterostomy  and  append. . 

Appendectomy 

Femoral  hernia 

Appendectomy 

TiiDerculous  i^ands  of  neck 

Abdominal  hysterectomy 

Submaxillary  glands 

Appendectomy 

ADdominal  hsrsterectomy 

Posterior  gastro-cnterostomy 

Tuberculous  ^ands  of  neck 

Abdom.  hysterect.  and  appended . 

HVster.  ovary  and  tube 

Block  neck 

Appendectomy 

Appendectomy 

Tubes  and  ovary 

Nephrectomy 

Ax»endectomy 

Hmia 

Resection  stomach 

Nephrectomy 

Gaatro-enterostomy 

Ai^iendectomy 

Anterior  gastro-enterostomy 

Total  abdom.  hysterectomy 

Thyroidectomy 


Totals . 
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monary  complications   have   been   classified 
in  five  groups. 

Group  I.  Acute  post-operative  congestion 
of  the  lungs.  Into  this  group  are  placed  those 
patients  who  disclosed  acute  congestion  or  an 
excess  of  secretion  in  the  air  passages  as  soon 
as  they  were  returned  from  the  operating 
room  or  within  twenty-four  hours  thereafter. 
Many  of  these  cases  were  patients  that  were 
on  the  verge  of  an  acute  cold  but  had  not  re- 
vealed sufficient  symptoms  prior  to  the  oper- 
ation to  warn  the  operator  against  proceeding. 
Certain  others  were  patients  that  had  vomited 
and  sucked  into  the  air  passages  infectious 
material  from  the  mouth  and  pharynx. 
Others  were  probably  those  that  had  conges- 
tion due  to  prolonged  cooling  of  the  air  pas- 
sages from  a  long  anaesthetic.  We  know  that 
an  excess  of  secretion  in  the  air  passages  is  due 
to  irritation  so  that  we  assume  the  excess  in 


these  cases  must  be  due  to  some  form  of 
irritation. 

TABLE  5 

ACUTE  POST-OPERATIVE   CONGESTION   OP  LUNGS 

Anterior  gastro-enterostomy  and  appen- 
dectomy   

Excision  duodenal  ulcer  and  cholecj^tectomy . 

Appendectomy 

Resection  of  stomach 

Inguinal  hernia 

Appendectomy  and  extra-uterine  pregnancy. . 

Cholecystect.,  appendectomy  and  gastro- 
enterostomy   

Gastro-enterostomy  and  appendectomy 

Posterior  gastro-enterostomy 

Splenectomy 

Cholecyst-jejunostomy 

Appendectomy  and  iliac  kink 

Exploration  of  abdomen 

Cholecystectomy  and  choledochotomy 

Colostomy  and  resection  of  colon  and  urin. 
bladder 

Cholecystostomy  and  appendectomy 


Total 


a 
se 


Group  2.  Pleurisy.  Patients  having 
pain  in  the  chest  with  or  without  a  slight  r 
in  temperature  and  a  slight  cough  without 
expectoration  are  classified  in  this  group. 
There  is  often  no  cough  or  increase  in  tem- 
perature but  the  presence  of  pain  and  a 
pleuritic  rub  on  auscultation.  The  symptoms 
last  from  a  few  days  to  a  week,  rarely  longer. 
I  beUeve  that  patients  operated  on  for  patho- 
logic conditions  in  the  upper  abdomen  often 
have  pleurisy  as  the  result  of  the  post-opera- 
tive inflammatory  reaction  extending  to  the 
diaphragm  and  pleura. 

TABLE  6 

PLEURISY 

Gastro-enterostomy 3 

Supravaginal  hysterectomy 

Cholecystectomy 

Resection  of  stomach 

Laparotomy    for    pelvic    inflammation    and 

appendectomy 

Appendectomy  and  Baldy- Webster 

Currettage  and  Baldy- Webster 

Appendectomy  and  ing.  herniotomy 

Nephrectomy 

Vaginal  hysterect.  and  perineorr 

Thyroidectomy 

Cholecystostomy  and  appendectomy 

Litt.  colostomy 

Choledochotomy 


Total 


18 


Group  J.  Bronchitis.  In  this  group  are 
the  patients  who  have  an  excessive  secretion 
in  the  air  passages.  Many  of  them  have  only 
a  slight  rise  in  temperature  for  a  few  days  and 
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expectorate  an  excessive  amount  of  mucous 
or  mucopurulent  material.  Others  have  a 
temperature  of  102°  to  103°  F.  with  increased 
respiration  but  the  symptoms  subside  quickly 
and  the  temperature  drops  to  normal  in  from 
48  to  72  hours,  although  the  cough  and  ex- 
pectoration may  continue  for  several  days 
longer.  The  physical  examination  discloses 
no  areas  of  consolidation  in  the  lungs.  It  is 
often  difficult  in  these  cases  to  diflFerentiate 
between  a  congestion  of  the  lungs,  or,  more 
properly,  a  congestion  of  the  mucous  mem- 
brane of  the  air  passages  and  a  true  bronchitis. 

TABLE  7 

ACUTE  BRONCHITIS 

Appendectomy 3 

Post-operative  ventral  hernia 

Nephrect.,     ureterect.,     cholecystost.,     and 

appendectomy 

App.  land  post,  gastro-enterostomy 

Baldy-Webster  and  currettage 

Abdominal  hysterectomy 

Cholecystectomy 

Exploration  cancer  of  stomach 

Choledochotomy  and  cholecystectomy 

Excision  duod.  ulcer  and  pyloroplasty 

Pyloroplasty,  Finney 

Nephrectomy 

Lig.  right  superior  thyroid  arteries 

Closure  faecal  fistula  and  app 

Closure  fecal  fistula 

Ezdsion  duod.  ulcer  and  gastro-enterostomy . . 
Gastro-enterostomy 


Total, 


21 


Group  4.  Bronchopneumonia.  These  pa- 
tients have  the  same  symptoms  as  those  of 
thej)receding  group,  usually  to  a  more  marked 
degree.  Inflammation  here  has  apparently 
extended  at  certain  points  from  the  air  pas- 
sages into  the  tissues  of  the  lung  and  the 
physical  examination  reveals  areas  of  con- 
solidation or  congestion.  Convalescence  is 
slower  than  in  the  previous  group. 

TABLE  8 


BRONCHOPNEUMONIA 

Appendectomy 

Resection  pylorus 

Gastro-enterostomy,  herniotomy  and  appen- 
dectomy  

Posterior  gastro-enterostomy 

Cholecystostomy  and  appendectomy 

App.  (acute  abscess) 

Thyroidectomy 

Cholecystostomy 

Enuc.  eye  and  post-operative  ventral  hernia. . 
Pyloroplasty 


2 
I 

I 
2 
I 
I 
I 
I 
I 
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Group  5.  Lobar  pneumonia.  In  this  group 
are  those  patients  who  have  a  definite  con- 
soUdation  of  the  lung  with  a  temperature  of 
102^  or  more  and  the  classical  symptoms  of 
pneumonia.  The  temperature  is  more  likely 
to  subside  by  lysis  than  by  crisis.  We  still 
believe  that  septic  emboli  cause  many  of 
these  conditions.  They  rarely  occur  earlier 
than  the  third  or  fourth  day  following  opera- 
tion. 

TABLE  9 

LOB.\K  PNEUMONIA 

Cholecystenterostomy i 

Pyloroplasty 2 

Appendectomy i 

Abdominal  exploration i 

Cholecystectomy  and  choledochotomy i 

Cholecystectomy i 

Thyroidectomy 2 

Cholecystectomy  and  appendectomy 2 

Gastro-enterostomy 2 

Total  abdominal  hysterectomy i 

Anterior  gastro-enterostomy i 

Total 15 

THROMBOPHLEBITIS 

The  total  number  of  cases  having  a  throm- 
bophlebitis was  14.  Table  10  shows  the  num- 
ber upon  the  right  and  left  sides  with  the  type 
of  operation.  We  have  not  been  able  to 
determine  any  method  of  lessening  this 
annoying  complication.  Most  of  our  pa- 
tients upon  whom  abdominal  operations  have 
been  performed  are  out  of  bed  by  the  eighth 
to  the  twelfth  day,  except  those  who  have  had 
simple  appendectomies;  these  are  allowed  to 
get  up  on  the  sixth  or  seventh  day  following 
operation.  There  is  a  higher  proportion  of 
thrombophlebitis  on  the  right  side  than  has 
occurred  in  previous  years.    In  our  experi- 

TABLE   10 

THROMBOPHLEBITIS 

Right.  Left. 

Nephrectomy 2 

Exc.  duod.  ulcer,  cholecystect.  and  appendec- 
tomy  

Abdominal  hysterectomy 2 

Cholecystost.  and  ant.  Hartman z 

Abdonunal  myomectomy i 

Vaginal  hysterectomy 

Abdominal  hjrsterectomy 

Cholecystostomy  and  appendectomy i 

Drainage  large  pelvic  abscess 

Gastro-enterostomy i 

Removal  ovarian  cyst  with  twisted  pedicle 


Total 


12 


Totals 6    8 
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ence,  patients  with  infection  are  not  more 
prone  to  have  thrombophlebitis  than  the  so- 
called  clean  cases. 

Acute  DUakUion  of  the  Stomach.  It  is  to  be 
seen  that  during  the  year  this  complication 
occurred  in  but  three  instances.  We  believe 
this  distressing  complication  has  been  avoid- 
ed by  frequent  and  early  lavage.  A  patient 
who  continues  to  vomit  after  the  first  twenty- 
four  hours  is  placed  upon  routine  lavage. 
The  stomach  is  washed  once  or  twice  a  day,  or 
oftener  if  it  seems  advisable,  until  vomiting 
ceases. 

The  other  complications  listed  herein  are 
such  as  are  apt  to  occur  in  any  large  surgical 
clinic,  but  are  not  in  sufficient  numbers  to  war- 
rant conclusions  being  drawn. 

ACUTE  DILATATION   OF   STOMACH 

Cholec)rstectomy  and  appendectomy 2 

Cholecystectomy  and  choledochotomy i 

Total — 

3 

E)CPY£MA  CH£ST 

Transplantation  right  ureter  for  extrophy  bladder      i 

OBST&nCTION  OP  BOWELS 

Resection  of  stomach i 

Resection  of  urinary  bladder i 

Nephrectomy i 

Total 3 

SUKGICAL  ILASH 

Suprapubic  prostatectomy i 

Appendectomy  and  currettage i 

Ligation  right  superior  thyroid  artery i 

Cholecystostomy  and  anterior  Hartman i 

Total 4 

CYSTITIS 

Resection  of  rectum 2 

Vaginal  hysterectomy i 

Appendectomy i 

Total 4 

POST-OPERATIVE  MISCASRIAGE 

Appendectomy i 

NEURITIS 

Appendectomy  (sciatic) i 

Subtotal  abdominal  hysterectomy  (arm) i 

Total 2 


ARTHRITIS 

Appendectomy i 

Posterior  gastro-enterostomy i 

Total 2 

TONSILUTIS 

Ligation  superior  thyroid  vessels 2 

Appendectomy i 

Total  abdominal  h3rsterectomy i 

Baldy- Webster  operation i 

Removal  lithopcedian i 

Total 6 

DILATATION   OP  HEART,  ACUTE 

Thyroidectomy 2 

Ligation  one  superior  thyroid  artery i 

Total 3 

DELIRIUM  TREMENS 

Inguinal  hernia i 

SLIGHT  BLEEDING  PROM  WOUND  IN   CASES 
WITH  MARKED   JAUNDICE 

Cholec)rstectomy  and  choledochotomy 2 

Secondary  choledochotomy i 

Total 3 

URINARY   PISTULA 

Total  abdominal  hysterectomy  and  removal  of 

portion  of  bladder i 

Supra vag  inal  hysterectomy i 

Total 

MEASLES 

Transplantation  of  one  ureter i 

PAROTITIS 

Abdominal  hysterectomy i 

Posterior  g  astro-enterostomy i 

Ovarian  cyst-dermoid  with  twisted  pedicle i 

Total 3 

SCARLATINA 

Choledochotomy  and  cholecystectomy i 

PANCREATIC  FISTULA 

Choledochotomy  and  cholecystectomy i 

FISTULA  PROM  GASTRO-ENTEROSTOMY 

Gastro-enterostomy  and  cholecystectomy i 

ERYSIPELAS    (fACL\l) 

Cauterization  of  cancer  of  cervix i 

There  were  no  fatalities  included  in  the 
cases  reported  above. 
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HYSTEROMYOMECTOMY,   ITS   EVOLUTION   AND    PERFECTION^ 

By  lewis  S.  McMURTRY,  M.  D.,  Louisville,  Kentucky 


WE  are  living  in  an  age  of  marvelous 
scientific  achievement.  The  ad- 
vance of  the  science  and  art  of 
surgery  has  been  so  rapid,  and 
new  methods  are  so  quickly  evolved,  that  we 
need  at  times  to  trace  the  steps  by  which 
we  have  attained  existing  results.  Not  only 
is  such  a  retrospect  interesting,  but  in  many 
ways  instructive  and  profitable.  It  is  not 
at  aU  uncommon  in  studying  the  history  of  an 
operation  or  other  therapeutic  resource  to 
find  the  method  adopted  finally  had  been 
previously  used  and  discarded.  Thus  in  the 
light  of  experience  and  improved  knowledge 
it  is  often  necessary  to  retrace  our  steps  and 
restore  old  methods  to  the  place  from  which 
they  had  been  stricken.  A  notable  illustra- 
tion of  this  fact  will  be  found  in  the  narrative 
I  herewith  present  of  the  various  steps  by 
which  the  present  surgical  treatment  of 
uterine  fibroid  tumors  has  been  established. 
It  will  be  noted  that  in  the  first  operations  for 
removing  these  tumors  by  hysterectomy 
the  uterine  cervix  was  ligatured  and  dropped 
in  the  pelvis.  After  many  years,  during 
which  the  pedicle  was  fixed  in  the  abdominal 
incision  by  the  aid  of  the  serrenoeud,  clamp  or 
elastic  ligature,  the  original  method,  with 
certain  modifications,  was  restored  and  re- 
mains in  universal  use.  The  one  persistent 
and  universal  characteristic  of  all  perfected 
surgical  procedures  is  simplicity.  As  knowl- 
edge advances  and  precision  increases,  opera- 
tive methods  become  more  direct  and  un- 
complicated. 

The  purpose  of  this  paper  will  be  best 
subserved  by  omitting  a  detailed  account  of 
the  early  surgery  of  fibroid  tumors  of  the 
uterus.  In  most  instances  the  earliest  opera- 
tions were  stumbled  upon  when  the  operator 
expected  to  do  ovariotomy.  As  in  ovariot- 
omy, American  surgeons  were  prominent  in 
the  pioneer  work  of  this  operation,  and  have 
contributed  the  most  essential  features  of  the 
operation  now  so  successfully  practiced  in 
this  country.    The  names  of  Charles  Clay 

i  Read  before  the  Chicago  Gynecological  Society, 


and  Spencer  Wells  in  England;  Bumham, 
Kimball  and  Washington  Atlee  in  America; 
Koeberle,  Schroeder  and  Hegar  in  Germany, 
and  Pean  in  France,  are  associated  with  the 
foundation  and  early  history  of  the  treatment 
of  uterine  fibromata  by  abdominal  section 
and  excision  of  the  tumor.  So  great  was  the 
mortality  following  the  operation  in  the 
hands  of  its  founders  that  it  was  not  adopted 
by  surgeons  generally.  With  the  exception 
of  a  few  bold  spirits  who  struggled  on  despite 
all  discouragements  and  in  the  face  of  re- 
peated disaster,  the  operation  was  regarded 
with  disfavor.  This  was  the  status  of  the 
operation  from  its  foundation  in  1843  up  to 
the  advent  of  the  Listerian  era  in  surgery. 
The  mortality  of  the  operation  during  this 
period  in  the  hands  of  skilled  operators  was 
from  30  to  40  per  cent. 

In  1885  Thomas  Keith,  of  Edinburgh, 
issued  a  report  of  forty  cases  of  fibroid  tumors 
of  the  uterus  treated  by  abdominal  hysterec- 
tomy. This  series  embraced  all  the  opera- 
tions he  had  done  up  to  that  time,  and  ex- 
tending over  a  period  of  twelve  years.  In  all 
these  cases  the  pedicle  was  treated  extra- 
peritoneally  with  the  serrenoeud  or  clamp. 
In  all  of  these  cases  some  antiseptic  measures 
as  taught  by  Lister  were  applied.  In  some 
the  carbolic  spray  was  used,  and  later  aban- 
doned. In  the  series  of  forty  cases  there 
were  four  deaths.  As  the  antiseptic  measures 
were  crude  and  imperfect,  the  convalescence 
was  in  most  cases  protracted  and  febrile, 
but  the  results  were  so  much  superior  to  any 
previously  recorded  that  the  operation  was 
established  in  professional  confidence.  Dr. 
Keith  was  at  this  time  at  the  height  of  his 
physical  and  mental  powers,  and  exercised 
a  powerful  influence  upon  surgical  opinion 
throughout  the  surgical  world.  His  mono- 
graph publishing  in  detail  his  work  in  this 
field  is  a  model  of  its  class.  Indeed,  it  should 
hold  a  place  among  the  classics  of  gyneco- 
logical literature.  If  I  may  impose  upon  your 
indulgence   for   a  momentary  digression,    I 
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would  quote  one  sentence  from  the  introduc- 
tory chapter  of  this  book.  Commenting  upon 
the  beneficent  offices  of  the  antiseptic  system 
of  Lister,  he  writes  these  words:  "It  is, 
imfortunately,  a  melancholy  story  that  ever 
since  surgery  began,  the  most  of  the  mischief 
was  done  by  the  surgeon  himself.  It  was 
the  willing  and  tender,  though  unclean,  hand 
that  carried  the  poison  into  the  wounds." 

Lawson  Tait,  of  Birmingham,  the  founder 
of  modem  gynecology  and  the  greatest 
surgical  genius  of  his  time,  was  bom  and  edu- 
cated in  Edinburgh  and  was  a  frequent  visitor 
there  after  taking  up  his  residence  in  England. 
He  witnessed  Keith's  operation,  and  with 
that  skill  which  made  him  famous  applied 
it  in  practice.  He  adopted  the  serrenoeud 
and  treated  the  pedicle  as  Keith  did,  and 
even  surpassed  him  in  the  technique  of  the 
operation.  He  did  more  than  any  other 
operator  to  establish  the  operation  in  imiver- 
sal  favor  throughout  the  world.  There  was 
no  marked  improvement  by  these  great 
Scotch  surgeons  in  the  operative  technique  of 
Koeberle,  Atlee,  and  Pean  previously  de- 
scribed. The  marvelous  improvement  in 
results  was  due  to  the  application  of  Listerian 
principles  and  the  elimination  of  sepsis.  The 
same  may  be  said  of  the  work  of  Bantock 
and  Thornton  in  London,  who  worked  along 
these  Unes. 

Up  to  this  time  the  belief  was  firmly  fixed 
in  the  surgical  mind  that  the  cervical  pedicle 
offered  peculiar  difficulties.  If  ligatured  and 
dropped,  the  tissues  would  retract  and  slip 
from  the  grasp  of  the  ligature  and  fatal  haemor- 
rhage would  follow.  Sloughing  of  the  stran- 
gulated tissue  and  fatal  peritonitis  were 
attributed  to  the  intraperitoneal  stump. 
The  serrenoeud  was  invented  and  used  to 
avert  these  dangers.  After  tying  off  the 
broad  ligaments  the  pedicle  was  drawn  up 
into  the  lower  angle  of  the  wound;  pins  were 
applied  to  retain  the  pedicle  in  situ;  the 
serrenoeud  was  placed  and  tightened  and  the 
tumor  cut  away.  Some  operators  replaced 
the  serrenoeud  with  tiie  elastic  Ugature,  and 
another  refinement  consisted  in  stripping 
the  peritonemn  from  the  cervical  pedicle  and 
stitching  it  to  the  adjacent  parietal  peri- 
toneum so  as  to  assure  an  extraperitoneal 


fixation  of  the  pedicle.  But  the  sloughing 
of  the  stump,  the  protracted  convalescence, 
the  discomfort  to  the  patient,  and  the  fre- 
quency of  post-operative  hernia  impelled 
surgeons  to  seek  a  method  more  surgical  and 
refined.  Many  ingenious  efforts  were  made 
to  replace  the  extraperitoneal  noeud  with  an 
intraperitoneal  ligatured  or  sutured  stump, 
but  without  avail  until  the  procedure  now  to 
be  mentioned  was  devised. 

In  1889  Lewis  A.  Stimson,  of  New  York, 
proposed  and  practiced  the  ligation  of  the 
four  trunk  arteries  (the  uterine  and  ovarian 
on  each  side)  in  their  course.  In  this  way 
mass  ligatures  were  done  away  with,  and  the 
danger  of  haemorrhage  and  sepsis  enormously 
reduced.  Following  upon  this  J.  Riddle 
Goffe,  in  1890,  made  his  valuable  contribu- 
tion to  the  technique  of  the  operation,  which 
consists  in  providing  peritoneal  flaps  for  tiie 
cervical  pedicle  so  that  it  becomes  extra- 
peritoneal and  at  the  same  time  intrapelvic. 
Other  and  important  details  were  worked 
out  by  Dudley,  Pryor,  F.  H.  Martin,  and  Kelly, 
and  in  1891,  B.  F.  Baer,  of  Philadelphia, 
published  the  systematic  application  of  these 
various  modifications  in  the  method  of  supra- 
vaginal hysteromyomectomy,  with  extra- 
peritoneal dropped  pedicle  as  now  generally 
practiced.  Various  modifications  have  since 
been  added  to  perfect  details  of  technique. 
The  operation  was  markedly  advanced  by 
the  use  of  catgut  throughout  for  ligatures 
and  sutures,  the  adoption  of  the  Trendelen- 
bm-g  position,  and  the  use  of  rubber  gloves. 
Without  enumerating  the  mmaerous  sug- 
gestions of  various  surgeons,  such  as  cau- 
terization and  excision  of  the  cervical  mucosa 
in  treating  the  pedicle,  the  operation  as  now 
done  in  America  is  as  follows: 

The  patient  is  placed  ui  tiie  Trendelenburg 
position  and  the  abdomen  opened  witii  a  free 
incision.  After  exploring  the  tumor  witii 
the  hand  and  separating  adhesions,  the  tumor 
and  uterus  are  delivered  through  the  abdom- 
inal incision.  The  intestines  are  carefully 
packed  off  with  gauze  so  as  to  expose  the 
contents  of  the  true  pelvis.  A  heavy  vol- 
sellum  forceps  may  be  necessary  to  secure 
delivery  of  the  tiunor.  The  broad  ligaments 
are  secured  on  each  side  with  clamps,  and 
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divided  between  two  clamps  down  to  the  base 
of  the  tumor  and  near  the  uterine  cervix. 
The  peritoneum  on  the  anterior  face  of  the 
uterus  and  broad  ligaments  is  divided,  the 
incision  extending  from  one  round  Kgament 
to  the  other  and  the  vesical  peritoneum  is 
then  freed   and  pushed   downward   with   a 
piece  of  gauze.    Traction  is  then  made  upon 
the  tiunor,  which  is  rolled  over  to  one  side 
and  the  uterine  vessels  are  exposed  by  sepa- 
rating   the   broad   ligament   with    a   gauze 
sponge.    The  uterine  artery  is  then  secured 
low  down  on  the  cervix  with  a  clamp.    A 
ligature  may  be  applied  at  this  stage  of  the 
operation,  or  the  vessels  secured  by  the  clamp 
until    the    tumor    is    removed.    The    same 
procedure  is  carried  out  on  the  opposite  side. 
The  cervix  is  divided  below  the  level  of  the 
internal  os,  an  effort  being  made  to  remove 
a  wedge-shaped  piece  from  the  cervix,  and  a 
small  posterior  flap  is  formed  by  stripping 
up  the  posterior  cervical  peritoneum  while 
the  section  of  the  cervix  is  being  made.    The 
cervix  is  closed  with  a  few  interrupted  catgut 
sutures,  thus  making  hsemostasis  complete. 
The  four  trunk  arteries,  now  securely  clamped, 
are  carefully  ligatured  with  No.  2  catgut;  the 
anterior  and  posterior  flaps  of  peritoneimi 
are  now  sutured  across  the  floor  of  the  pelvis 
and  over  the  cervical  stiunp  with  a  continu- 
ous catgut  suture.    When  there  is  a  tendency 
for  the  cervix  to  prolapse,  the  upper  border 
of  each  broad  ligament  together  with  the 
roimd  ligament  may  be  sutured  to  the  cervical 
stiunp  before  covering  the  stump  with  the 
peritoneal  flap.    The  peritoneal  flap  should 
be  drawn  snugly  over  the  cervix  so  as  to 
prevent  the  formation  of  a  dead  space.    The 
pelvis  is  now  cleansed  of  dots  with  the  aid  of 
gauze  wrung  out  of  normal  salt  solution,  the 
gauze   pack    gently    removed,    the    patient 
placed  in  the  horizontal  position  and  the 
abdomen  closed.    In  removing  the  tumor, 
and  while  dealing  with  the  broad  ligament, 
for   obvious   reasons   one   or   both   ovaries 
should  be  preserved  whenever  it  is  practicable 
to  do  so.    Even  a  part  of  one  ovary  should 
be  retained  if  possible. 

The  advantage  of  this  operation  over  all 
other  operative  procedures  which  have  been 
devised  for  the  removal  of  fibroid  tumors 


by  abdominal  hysterectomy  is  its  wide 
applicability.  However  irregular  the  growth 
may  be,  and  however  varied  its  morphology, 
the  experienced  operator  will  usually  be  able 
to  work  a  path  to  the  cervix  and  obtain  a 
good  pedicle.  It  is  rare  that  the  cervix  is  so 
involved  in  multiple  tumors  that  it  cannot  be 
isolated  and  retained  in  place.  This  pro- 
cedure has  a  distinct  advantage  over  other 
methods  in  the  reasonable  time  limit  with 
which  it  can  be  carried  out.  3y  retaining 
the  cervix  the  normal  floor  of  the  pelvis  and 
relation  of  the  vagina  to  adjacent  structures 
is  anatomically  preserved.  The  objection 
has  been  made  that  the  retained  cervix  may 
become  the  seat  of  malignant  disease,  but 
this  is  very  rare.  In  a  very  entensive  ex- 
perience with  the  operation,  covering  several 
hundreds  of  cases  some  of  which  have  been 
under  observation  for  years,  I  have  known 
only  one  instance  in  which  cancer  developed 
in  the  cervical  pedicle  after  hysteromyomec- 
tomy.  In  my  entire  experience  I  have  never 
injured  the  ureters  in  this  operation.  The 
mortality  of  this  operation  in  average  cases 
and  at  the  hands  of  skilled  surgeons  is 
about  2  per  cent.  I  submit  that  by 
no  other  procedure  can  these  results  be 
equaled. 

In  1888  M.  A.  D.  Jones  performed  the 
first  total  hysterectomy  for  uterine  fibroma 
in  America.  Bardenheuer  had  preceded  this 
operation,  but  his  work  was  not  known  in  this 
country  at  that  time.  This  operation,  known 
as  panhysterectomy,  has  been  modified  in 
various  ways.  It  has  been  practiced  as  an 
additional  step  in  the  operation  I  have  de- 
scribed, the  tumor  being  cut  away  from  the 
cervix,  the  cervix  seized  with  volsellum  for- 
ceps and  then  removed  in  its  entirety. 
Another  method  is  that  known  as  the  com- 
bined operation,  and  consists  of  a  preliminary 
vaginal  dissection  of  the  cervix,  followed  by 
abdominal  section  and  hysterectomy  as 
already  described.  A  third  method  and  one 
favored  by  many  surgeons  is  that  of  Doyen. 
In  this  operation  the  uterus  and  the  tumor 
are  brought  forward  and  over  the  pubes,  the 
posterior  vaginal  fornix  is  opened  through 
the  pouch  of  Douglas,  the  cervix  is  drawn 
through  the  posterior  vaginal  walls  laterally 
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and  in  front.  The  broad  ligaments  and 
uterine  vessels  are  clamped,  if  necessary,  and 
by  continuous  incision  the  fibroid  is  stripped 
out  of  its  attachments.  After  the  uterus 
has  been  removed,  the  adnexa  are  dealt  with 
as  indicated,  the  vagina  closed  with  sutures 
and  the  peritoneiun  united  over  it. 

Time  will  not  permit  bare  mention  of  the 
nmnerous  procedures  devised  by  surgeons 
of  all  countries  during  recent  years  to  cope 
with  a.typical  cases  and  special  complications 
in  operating  for  uterine  fibromata.  These 
tumors  grow  in  the  most  fantastic  way,  and 
dispose  themselves  with  relation  to  the 
peritoneum  and  adjacent  structures  in  great 
variety.  Among  the  numerous  methods  de- 
vised  for   atypical   cases  one   of   the   most 


valuable  is  that  of  bisection  as  practiced  by 
Kelly. 

With  these  various  procedures  the  modern 
surgeon  is  prepared  to  cope  successfully  with 
every  form  and  variety  of  uterine  fibroid 
tumors,  and  will  be  prompted  by  sound 
surgical  judgment  to  elect  the  procedure  best 
suited  to  the  case  in  hand.  As  a  result  the 
operation  has  become  in  the  hands  of  trained 
gynecological  surgeons  the  most  successful 
major  operation  known  to  surgery.  It  is 
not  the  purpose  of  this  paper  to  offer  any  new 
theory  in  pathology  or  to  present  any  unique 
operative  procedure,  but  rather,  by  going  over 
familiar  paths  which  those  here  assembled 
have  trod,  to  confirm  for  the  present  at  least 
the  faith  that  has  been  tried  and  proven. 
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By  ROBERT  L.  DICKINSON,  M.  D.,  F.  A.  C.  S.,  Brooklyn,  New  York 


THIS  paper  is  a  plea  for  systematic 
study  of  our  efficiency.  If  other 
handicraftsmen  are  employing  experts 
to  teach  them  how  to  eliminate 
waste  motions  and  how  to  standardize 
technique,  it  behooves  us  to  further  such 
mvestigations  in  operating  room,  in  ward, 
and  in  office.  For  beyond  any  other  craft 
the  surgeon's  work  demands  the  new  "scien- 
tific management."  It  is  not  only  that  on 
occasions  time  is  a  matter  of  life  and  death; 
it  is  not  only  that  speed  is  a  matter  of  les- 
sened shock  and  quicker  recovery;  it  is  mainly 
that  habits  of  hand  work  controlled  in  the 
ways  of  the  best  motions  by  the  automatic 
lower  centers  bring  about  freedom  of  the 
higher  brain  for  those  weighty  decisions, 
that  concentration  on  the  rest  of  the  problem, 
and  that  watchfulness  of  the  patient  which 
are  called  for  in  nearly  every  operation.  No 
item  is  too  small  to  think  of,  no  training  too 
laborious.  All  the  way  from  printed  direc- 
tions for  office  patients  up  to  dissection  in 
the  most  radical  cancer  operations  there  is 

iRead  before  the  Chicago  Gynecological  Society, 


hardly  a  detail  unworthy  of  consideration. 
The  present  question  is  how  to  attack  the 
problem.  It  must  first  be  defined,  its  parts 
allotted,  the  tentative  results  published  for 
test  by  a  number  of  operators,  and  a  clearing 
house  devised  for  combining  conclusions. 
Meanwhile  let  us  glance  at  some  aspects  of 
the  matter. 

Hospital  Standardization.  Toward  the 
standardization  of  medical  schools,  here  and 
abroad,  a  long  first  step  was  taken  by  disin- 
terested outside  study.*  Whether  we  agree  or 
disagree  with  the  premises  on  which  the 
estimates  were  made  it  is  evident  that  the 
scope  of  the  plan  and  the  publicity  cannot 
but  be  beneficial.  The  next  great  step  is 
inspection  and  standardization  of  hospitals. 
This  also  must  be  undertaken  in  a  large- 
minded  way.  In  the  October  number  of 
The  Modern  Hospital  the  editor.  Dr.  J.  A. 
Homsby,  author  of  the  recent  book  of  the 
same    name,'    takes    the   groimd    that    the 

*  Carnegie  Foundation  Reports  on  Medical  Educaticm,  Bulletin  4, 
19x0. 

*The  Modem  Hospital,  Saunders,  PhOa.,  xgxa. 

November  X5,  xgxj.    (See  discussion,  p.  649.) 
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physician  is  too  dose  to  the  problems  to 
solve  them  properly,  and  that  he  is  often 
handicapped  by  working  for  a  single  depart- 
ment of  his  science.  He  argues,  therefore, 
that  one  of  the  great  foundations  shoidd  make 
the  investigation. 

Does  part  of  this  investigation  and  stand- 
ardization belong  to  our  profession?  I 
should  say  that  the  general  surgeon  or  the 
special  surgeon  could  best  aid  tlus  work  by 
analyzing  a  number  of  every-day  procedures 
in  the  operating  room  or  the  ward,  leaving 
questions  of  administration,  of  nursing  organ- 
ization, of  feeding,  of  supplies,  and  the  like 
to  be  studied  by  the  efficiency  engineer.^ 
The  time  has  come  to  urge  that  the  national 
societies  combine  to  undertake  specific  work 
in  this  direction. 

In  hospital  management,  until  proper  plans 
have  been  worked  out,  perhaps  the  most 
effective  control  in  professional  matters  is 
by  the  clean-cut  responsibility  of  one  man 
committees.  For  example,  the  routine  of  the 
operating  room  is  to  be  figured  out,  reduced 
to  writing,  and  carried  through  by  one  of 
the  surgeons.  A  careful  consensus  of  opinion 
on  the  part  of  the  various  operators  is  sched- 
uled and  an  average  or  standard  technique 
agreed  upon.  Thus,  let  us  say,  two  lengths 
of  ligature  are  specified  as  regular,  and  three 
sizes  of  catgut,  and  nine  different  needles, 
which  must  always  be  ready.  A  routine  form 
of  skin  preparation  is  to  be  employed  unless  a 
different  one  is  specifically  ordered.  These 
are  only  examples.  The  individual  equation 
and  initiation  are  not  handicapped,  but 
departures  from  standard  are  recognized  as 
such  and  radical  alterations  are  matters  of 
conference  or  arrangement.  Thus  what  was 
haphazard  becomes  systematized,  well  under- 
stood, economical  of  time  and  material. 
Histories  are  placed  in  the  hands  of  one  man, 
who  enforces  a  standard  nomenclature  of 
diseases  and  operations  and  an  irreducible 
minimum  of  entries;  the  ward  routine  is  in 
charge  of  another,  who  sees  that  not  tradition 
but  typewritten  regulations  rule.  The  dis- 
pensary, in  professional  matters,  is  admin- 
istered by  a  third.    Subcommittees  or  sub- 

^  Reports  b^  the  Committee  on  Hospital  Efficiency  to  the  Philadelpbb 
County  Medical  Society.  June  17,  ana  Novemba  ah,  1913. 


stitutes  are  allowed,  but  authority  and 
responsibility  are  sharply  defined.*  Such 
men  might  be  called  the  functional  foremen 
of  the  health  factory,  bound  over  either  to 
make  good  or  to  make  way,  being  an  effective 
executive  committee,  presided  over  by  the 
man  who  appoints  them,  the  president  of  the 
staff,  and  reporting  to  the  staff,  which  is 
annually  named  by  the  trustees. 

Clinical  Travel. — Too  much  stress  cannot  be 
laid  on  the  astounding  stimulus  systematic 
visiting  provides  for  the  overhauling  and 
practical  review  of  one's  methods  and  re- 
sources. Not  sporadic  and  occasional  visiting, 
but  that  done  at  regular  intervals  with  every 
second  or  third  year  a  longer  trip  affording 
opportvmity  for  making  wide  generalizations 
and  time  in  which  to  do  steady  thinking.  Any 
small  group  of  men  may,  within  six  years,  in 
reasonable  vacations,  inspect  all  the  best 
dinics  in  their  own  line  in  this  country  and 
in  Europe.^ 

In  their  travels  selection  may  be  made  of 
those  clinics  whose  efficiency  will  best  repay 
an  analysis  looking  toward  the  standardiza- 
tion of  others.  The  example  that  springs 
first  to  mind  is  the  Rochester  clinic.  The 
definition  of  authority,  responsibility,  and 
system  in  certain  institutions;  the  remarkable 
teamwork  in  individual  operating  rooms;  the 
laboratory  equipment  of  some  surgical  de- 
partments, the  follow-up  methods  of  others ; 
the  impressive  teaching  devices  of  one  man, 
the  student's  participation  under  another; 
the  high  average  technique  of  a  whole  city — 
the  best  can  be  selected  for  study  and  emida- 
tion. 

Illumination. — ^As  an  instance  of  the  need 
of  scientific  studies  let  us  take  the  subject 
of  the  illumination  of  the  field  of  operation 
when  that  field  is  in  a  cavity  like  the  vaginal 
canal  or  the  laparotomy  well.  Hitherto  all 
stress  has  been  laid  upon  the  attempt  to  get 
light  as  briUiant  as  possible.  One  way  is  by 
large  skylights  and  windows,  another  by  elec- 
tric bulbs  with  reflectors,  a  third  by  the  beam 
from  an  arc  light  outside  the  room  reflected 
from  one  or  more  mirrors,  as  in  the  larger 
German  clinics.    As  far  as  I  know  no  study 

>  Dickinson.  A  Visit  to  Brooklyn  Hospital.  Long  Island  M.  J., 
zgxo,  November. 

•  Dickinson.    Clinical  Travel,  Brit.  M.  J.,  19x3.  Oct.  18. 
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Fig.  3- 

Fig.  I.  Simplified  method  of  closure  of  tlie  abdominal 
wound,  eliminating  needle  bolder,  several  clamps,  thumb 
toreeps,  and  retractors.  The  peritoneum  is  picked  up  by 
a  middle  tie  stitch;  operator  and  assistant  whip  over  to- 
ward the  angles  at  the  same  time. 

Fig.  3.  The  peritoneum  is  closed  and  the  same  stitch 
starts  to  close  the  muscle.  It  may  be  tied  at  each  angle 
if,f desired, 

,"  Fig.  3.  Longer  sweeps  approximate  the  muscle  and  the 
stitch  is  tied  in  the  center  of  the  wound. 

has  been  made  of  the  results  in  their  bearing 
on  the  surgeon's  retina.  One's  first  idea  would 
be  that  the  brighter  and  more  abundant 
the  Ught  the  better.  But  this  is  not  true. 
Indeed  the  paradox  is  truer  that  the  more 
brilliant  the  general  illumination  the  less 
will  the  eye  see  into  deep  caverns.  The  pupil 
contracts  from  the  strong  illumination  of  the 
entire  room  and  particularly  from  the  glare 
on  white  sheets  and  towels  encircling  the 
field.  The  eye  is  handicapped.  With  the 
beam  thrown  directly  into  the  cavity  the 
conditions  are  better  but  not  yet  right  so 
long  as  the  surroundings  are  all  white.  The 
most  desirable  arrangement  would  seem  to  be 
a  room  with  ample  light  to  enable  the  nurses 


Fig.  6. 

Fig.  4.  The  same  strand  goes  on  in  two  directions  to 
close  the  fascia,  beginning  at  the  center. 

Fig.  3.  The  fascial  layer  suture  ends  with  a  tic  at  each 
angle;  this  usually  completes  the  layer  suturing. 

Fig.  6.  Longitudinal  section  of  wound.  If  desired, 
the  same  stitch  may  be  used  as  a  subcuticular,  tying  in 
the  center  of  the  wound  with  (a  knot  that  hides  itself 
beneath  the  skin, 

to  find  instruments  and  thread  needles,  with 
a  beam  of  light  thrown  into  the  wound  from 
more  than  one  direction  and  the  covers 
about  the  wound  of  a  color  of  the  same 
actinic  value  as  the  pink  and  red  surfaces 
within.  Black  sheets  look  dingy.  Red 
rubber  (fortified  with  fabric)  is  an  example 
of  acolor  value  of  about  the  required  intensity. 
For  night  work  it  was  long  accepted  that 
the  ideal  conditions  for  reading  existed  when, 
in  a  dusky  room,  a  bright  light  was  centered 
on  the  page,  as  by  a  shaded  lamp,  and  in  an 
operating  room  when  a  group  of  hghts  was 
equipped  with  reflectors  to  focus  the  light 
rays  and  with  a  glass  screen  to  stop  the  heat 
rays.  The  eye  men,  however,  h^e  taught 
us  that  under  these  circumstances  the  pupil 
adjusts  itself  to  the  general  darkness  of  the 
room  and  opens  wide.  Hence  the  spot  of 
brightnras  hits  the  retina  a  blow.  If  this  be 
true,  then,  in  night  operating,  with  a  brightly 
lighted  field,  the  rest  of  the  room  should  show 
diffused  lighting,  and  the  environs  of  the 
wound  a  color  value  not  far  from  that  of  the 
area  on  which  work  is  being  done.  But  this 
whole  subject,  as  well  as  cross  lights,  sky- 
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tew. 


Figs.  7,  8,  g.  Stay  stitches  that  leave  no  stitcb-ho(e 
tcai,  the  test  tube  being  used  as  a  bolster  and  a  slanting 
grip  of  the  skin  edges  taken. 

light,  summer  glare,  and  so  on,  calls  for  the 
kind  of  study  for  which  we  plead.' 

Abdominal  Incision. — Suppose  we  select 
another  every-day  problem  for  time  study 
and  motion  study,  with  the  proviso  that  we 
all    deprecate   mere   operating    against    the 

1  Giobcr.  Du  Dniuche  Knnkinluus.  Fischer.  jFnn,  iqii.  pp.  i«g. 


^— '  a^tMaauy  t^o-,iei&A  rrpM_^ 


clock.  In  closing  the  abdominal  incision, 
what  is  the  swiftest  simplification  compatible 
with  good  workmanship?  Restriction  of  the 
number  of  assistants  and  tools  and  motions 
with  selection  of  the  best  of  these  in  the  best 
sequence — that  is  the  matter  for  study.  The 
irreducible  number  of  tools  would  be  a  needle 
and  a  suture.  Can  we  dispense  with  needle 
holder,  retractors,  the  several  clamps  used  to 
pick  up  peritoneum  and  fascia,  and  thumb 
forceps?  Can  some  knots  and  sutures  be 
eliminated?  Can  two  men  work  simulta- 
neously on  the  larger  incisions? 

Let  us,  then,  on  the  simplest  possible  scale 
undertake  various  trials.  Let  us  test  this, 
for  instance.    A  No.  i  plain  or  No.  o  chromic 


DICKINSON:    EFFICIENCY  ENGINEERING  IN  PELVIC   SURGERY 


catgut  (20  to  28  inches  long,  according  to  the 
length  of  the  incision)  is  2irmed  at  each  end 
with  a  needle  large  enough  to  be  manipulated 
without  a  needle  holder  and  sharp  enough  to 
cut  the  skin  but  not  to  slice  blood  vessels 
(e.  g.,  the  Mayo-pointed).  Two  fingers  pick 
up  the  peritoneum  at  the  middle  of  the  inci- 
sion, and  the  suture  is  passed  first  through 
one  side  and  then  through  the  opposite 
peritoneal  edge.  The  strand  is  tied  midway 
of  its  length.  After  tying,  traction  lifts  the 
peritoneum  out  of  the  wound  in  tent  shape, 
exposing  the  upper  and  lower  ends  of  the 
incision  in  this  membrane  (Fig.  i).  The 
operator,  in  a  continuous  whip-over,  closes 
the  gap  in  the  direction  of  the  pubes,  while 
at  the  same  time  his  assistant,  in  all  wounds 
but  small  ones,  does  the  same  in  the  direction 
of  the  navel.  Having  closed  the  peritoneum 
(Fig.  2),  the  same  strand  now  doubles  back, 
in  longer  sweeps,  to  approximate  the  muscle 
edges  (Fig.  3),  the  two  ends  meeting  in  the 
middle  of  the  wound,  to  tie  there.  Next  (if 
tJiought  desirable)  the  same  stitch  may 
whip  the  fascial  edges  together  (Fig.  4), 
tying  at  the  upper  and  lower  ends  of  the 
fascial  incision  (Fig.  5).     Indeed  one  could 


carry  the  scheme  still  further  and  use  the 
same  stitch  for  the  fat  layer  or  for  a  sub- 
cuticular, if  one  elected  to  indulge  his  fancy 
to  the  timit  (Fig.  6).  Naturally  if  plain 
catgut  is  used,  silkworm  stay  sutures  should 
supplement  the  support  of  the  fascia.  If  one 
prefers  plain  catgut  for  the  two  lower  layers 
and  chromic  for  the  fascia,  the  center-started 
stitch  saves  time  here  also,  with  incisions  five 
inches  or  over.  If  stay  sutures  are  employed, 
these  may  be  so  placed  as  to  leave  no  stitch 
hole  scar  by  crossing  them  at  their  exit  from 
the  skin  margins  of  the  wound  and  tying  them 
over  a  bolster,  which  may  be  an  ordinary  test 
tube  laid  along  the  wound  (Figs.  7  and  8), 

The  above  are  suggestions  for  trial.  Many 
data  there  are  to  be  worked  out  and  individ- 
uals will  give  very  different  answers.  The 
Michel  clips,  for  instance,  are  commonly 
used  in  Germany  for  closure  of  the  skin  be- 
cause of  the  speed  of  the  procedure,  and  a 
long  straight  cutting  needle,  like  the  Keith, 
fadUtates  the  placing  of  the  subcuticular 
sutiure.  The  end  results  as  to  suppuration, 
broad  and  tender  and  unsightly  scars  and 
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Fig.  14.  Hysterolomy  'of 
both  lips.  Direaion  in  which 
coDtiouous  sutures  should  \k 

Fig.  15.  Perineal  repuir 
by  diromic  gut.  Frequent 
pussy  appearajice   of  stitch- 


hernia— all  these  are  matters  for  such  study  as 
we  are  here  advocating. 

In  this  connection  one  might  propound 
yet  another  problem.  What  is  the  best 
method  of  shielding  the  abdominal  incision 
from  friction,  contusion,  and  infection?  Con- 
cerning this  I  have  long  taken  notes  and  have 
found  precautions  generally  ignored  or  aban- 
doned. I  believe  that  no  adeqtjate  solution 
has  been  worked  out.  Perhaps  my  shield  re- 
tractor of  rubber  fabric  with  two  springs  may 
prove  to  be  such  in  suitable  cases  (Fig.  21). 

As  a  single  example  of  the  standardization 
of  tools,  a  study  such  as  we  urge  would  make 
prominent  a  needle,  a  device  twenty  years  in 
use,  which  seems  to  have  escaped  the  notice 
of  most  surgeons,  possibly  because  it  was 
never  published.  A  tapering  eye  jams  the 
suture  and  prevents  that  not  infrequent  minor 
annoyance  and  delay,  the  slipping  of  the 
thread  from  the  needle.  When  well  made  it 
does  not  cut  the  suture.  It  would  seem  that 
this  MacRae  eye  should  become  standard, 
perhaps  ike  standard  (Fig.  10). 

One  more  example,  this  time  in  training  of 
right  habits  in  handling  instruments.  Which 
is  least  fatiguingP  The  great  German  op- 
erators keep  the  gaze  fixed  on  the  field,  reach- 
ing out  a  hand  and  calling  for  the  next  instru- 
ment. Thus  the  eye  does  not  have  to  find 
an  instrument  and  then  re-focus  on  the  exact 


Fig.  16.  Primary  perineorrhaphy  by  layer  suture, 
single  strand,  subcuticular.  A  anchora^  in  deepest 
poTtioQ  of  wound;  particularly  effective  in  irregular  forms 
of  tear.  Result  is  accurate  coaptation  (L)  almost  in- 
visible line  of  union  (K). 


point  selected  for  seizure  or  suture.  Again, 
Dr.  F.  F.  Simpson  does  not  have  to  look 
away  from  his  work  because  each  instrument, 
of  those  repeatedly  used,  lies  in  its  own  place, 
and  there  his  hand  finds  it  and  there  his  hand 
replaces  it.  The  commonalty  among  us 
sheds  an  instrument  somewhat  haphazard 
and  has  not  only  to  look,  but  to  search  and 
select  among  a  group,  in  recovering  it.  The 
new  analysis  studies  all  these  ways.  It 
might  even  consider  whether  a  hand  signal  for 
an  ordinary  instrument  might  not  save  that 
delay  or  that  mental  annoyance  of  the 
moment  when,  intent  on  a  grave  issue,  one 
must  withdraw  one's  mind  to  form  and  voice 
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Fig.  17.  Secondary  perineorrhaphy 
catgut  layer  and  siilM:uticula.r.  The  tesl  of  the  rectocele 
(i,  3,  3,)  and  the  guide  to  the  levator  (4)  being  made  by 
stick  sponge  in  the  rectum.  11  and  12  show  three  and 
Cour  layer  method  respectively. 


the  word  "clamp"  or  "scissors."  If  Dr. 
Cochem  is  trying  with  his  trained  crew  to 
develop  silent  operations  he  might  go  further 

and  develop  what  might  be  aptly  termed  "pan- 
tomime operating."  However  this  may  be, 
when  we  train  golfers,  boxers,  runners,  to 
standard  form  and  secure  loo  per  cent 
efficiency,  why  not  laparotomists? 

Repair  or  Amputation  of  tke  Cervix  by 
Continuous  Suture.  —  The  usual  cervix  opera- 
tion presents  a  tangle  of  multiple  ties,  say 
four  on  each  side.  Each  stitch  is  taken, 
clamped,  laid  aside,  until  all  are  in  place. 
Then  they  are  unraveled  from  the  bunch, 
right  and  left,  and  tied  one  by  one,  each  being 
again  laid  aside  after  tying.  Lastly  scissors 
are  taken  to  the  whole  group.  It  is  found 
that  the  same  result  may  be  attained  by  two 
continuous  sutures,  with  four  knots  instead 


Fig.  i8.  The  gauge  of  the  antount  of  denudation,  a- 
Kocher  damps  seize  remains  o{  hymen  and  draw  them 
over  two  fingers,  b-Another  grip,  with  another  pair  up 
lateral  vaginal  walls  makes  test  further  in.  Stick  sponge 
in  rectum  fadlilates  suture  of  levator. 


of  six,  eight,  or  ten.  Any  one  of  three  or  four 
adaptations  of  the  two-stitch  method  are 
available.  A  relatively  thin  cervix  may  be 
treated  with  a  buttonhole  suture  with  its 
crossings  on  the  vaginal  surface  of  the  cervix 
(Fig.  II,  "i"),  using  one  stitch  for  each  side  of 
a  bilateral  laceration.  When  the  cervix  is 
somewhat  voluminous  and  the  tear  long, 
Pomeroy  uses  two  layers.  The  first  turn  and 
tie  of  the  stitch  is  placed  high  in  the  cervical 
canal  laterally,  and  then  tlus  lateral  wall  of 
the  cervical  canal  is  built  down  to  the  external 
OS.    From  this  point  the  same  suture  may  be 
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t'ig.  19.  Primary  |>erincorrhaphy  with  identification 
of  torn  levator  and  continuous  Buture  of  the  Injury  by 
drawing  the  retracted  mmcle  from  the  gully  alongside  the 
rectum  forward  toward  the  pubic  arch. 

continued  outward  under  the  vaginal  surface 
of  the  cervix  to  the  cervicovaginal  junction 
(Fig.  II,  "2  to  5")-  As  a  rule,  however,  both 
sides  of  the  canal  are  built  before  the  external 
portion  is  added. 

In  amputation  of  the  cervix  the  sewing  may 
be  begun  at  the  outer  angle  and  run  inward 
(Fig.  12).  The  best  way,  however,  is  to 
start  the  stitching  by  a  center  sweep,  with 
one  end  for  the  posterior  and  one  for  the 
anterior  lip  (Fig.  12,  "8").  Each  end  serves  as 
tractor  and  as  a  guide  to  the  median  line. 
The  end  with  the  needle  is  then  run  as  a 
continuous  suture,  the  rear  stitch  toward  one 
side,  the  front  stitch  toward  the  opposite 
side  (Fig.  13). 

In  those  instances  when  pelvic  floor  repair 


is  postponed  to  some  lime  between  the  second 
and  tenth  day  post-paxtum  the  uterine 
injuries  should  be  mended  at  the  same  time. 
Continuous  suture  best  effects  this.  A  simple 
buttonhole  stitch  is  easiest.  If  with  two 
layers,  one  starts  at  the  inner  end  within  the 
cervical  canal,  grasps  almost  all  the  thickness 
of  the  cervix,  and  thus  works  down  to  the 
external  os.  Thence  a  submucous  stitch, 
more  or  less  exact,  runs  along  the  vaginal 
aspect  of  the  cervix  if  necessary  (13A).  Pom- 
eroy  begins  on  the  vaginal  surface  of  the 
cervix  at  the  rear  in  double  hysterotomies, 
by  running  or  buttonhole  suture;  next,  the 
canal  side;  then  with  the  second  stitch,  the 
opposite  canal  side;  last,  the  remaining  an- 
terior vaginal  aspect  of  tJie  cervical  lip  (Fig, 
14).  In  other  words,  the  far  side  is  done  be- 
fore the  near  side. 

As  skill  is  attained  in  all  these  procedures 
the  outer  layer  is  hidden  so  that  no  stitch 
and  no  knot  is  in  view,  but  only  a  line  of 
coated  incision. 

Perineorrhaphy. — For  saving  time  and  elab- 
oration in  perineal  repair  the  one-strand, 
two-knot  continuous  suture  has  been  found 
to  be  the  simplest  device.  In  most  opera- 
tions, whether  primary  or  secondary,  the 
center  of  a  long  suture  may  sweep  and  tie  in 
the  deepest  part  of  the  wound  (Fig.  16  A,  B), 
then  the  two  ends  whip  over,  one  upwanl  to 
close  the  vaginal  gap  (Fig.  16  E),  and  unite  the 
mucous  membrane  over  and  over,  or  by  a 
submucous  stitch  (Fig.  16  F),  the  other  down- 
ward toward  the  anus  (Fig.  16  H),  finishing  as 
a  subcuticular,  to  tie  to  the  first  part  (Figs. 
16  I  and  K  and  17  Fig.  17,  "9"  ).  We  are 
ready  to  declare  that  upon  buried  catgut  of 
small  size  entire  reliance  may  be  placed  for 
pelvic  floor  repair  after  labor.  It  is  even  more 
satisfactory  than  in  secondary  operation.  In 
our  58  fresh  injuries  of  various  degrees  primary 
union  resulted  in  all  but  one.  We  used  either 
interrupted  stitches  closed  over  by  running  in- 
tercutaneous  lacing,  or  tier  suture  with  several 
strands,  the  last  being  subsurface;  or  else,  as  I 
prefer,  a  single  strand  run  as  continuous  tier 
suturing,  with  two  ends  coming  together,  one 
submucous,  the  other  subcuticular,  the  whole 
secured  by  one  deep  knot  and  one  hidden 
surface  knot.     In  any  of  these  ways  the 
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wound  is  practicajly  invisible  from  the  first. 
Levator  laceration  found  immediately  after 
labor  particularly  demands  tier  suture,  and 
anterior  fascial  gaps  are  thus  best  united.' 

In  late  perineorrhaphy,  as  now  customarily 
done,  where  the  levator  muscle  and  fascia 
are  drawn  inward  from  the  lateral  sulci  to 
be  fastened  side  by  side  in  front  of  the  rectum 
(Noble)  the  single  strand  stitch  works  well. 
A  convenient  beginning  may  be  made  by 
placing  the  hrst  sweep  and  tie  at  a  point  about 
two-thirds  of  the  length  of  the  suture  and  at 
the  middle  of  the  lateral  bands  that  are  to 
make  the  reinforced  septum  (Fig.  18).  Trac- 
tion on  this  stitch  pulls  down, within  reach 
the  spreading  V  of  the  bands  higher  up  so 
that  a  sweep  may  be  carried  beyond  to  draw 
these  together  (Fig,  17,  "5")-    This  portion  of 


N.  v.  M.  J«  ig 


d  and  Subcuticuliir  Catsut  in  Primary  Feriacor. 


the  suture  is  thereafter  of  service  to  gather 
the  rectal  wall  and  to  close  the  upper  end  of 
a  Hegar  triangle  and  eventually  becomes  a 
mucous  membrane  stitch  or  submucous  lac- 
ing (Fig,  17,  "6  X  9").  The  end  then  hangs 
loose  to  wait  for  the  completion  of  the  opera- 
tion, when  it  ties  to  the  subcuticular  coming 
back  from  the  anal  region  {Fig.  17,  "9"), 

Let  us  now  return  to  the  knot  in  the 
levator(Fig.  17,  "7")-  Todraw  together  these 
bands  three  stitches  are  often  desirable.  Two 
have  been  placed.  The  third  is  now  swept 
about  the  edges,  and  best  from  left  to  right 
(Fig.  20,  "i"),  in  order  to  make  the  next  stitch 
effective.  It  then  takes  any  available  order. 
To  close  the  transversus  and  sphincter  vagi- 
nae muscles  and  then  the  superficial  fascia 
either  two  (Fig.  20,  "4")  or  three  more  layers 
(Fig,  17,  "11  and  12")  are  employed.  The 
aim  is  to  have  brought  together  everything 
but  the  skin  on  arrival  at  that  end  of  the 
wound  nearest  the  anus,  so  that  the  intercu- 
taneous  work  may  proceed  toward  the  hymen 
and  meet  the  first  end  there.  If  there  be  ten- 
sion a  stay  stitch  or  two  may  be  used. 

Such  one-stitch  repair  is  a  matter  of  prac- 
tice. On  small  injuries  it  is  easy.  On  the 
larger  it  works  well  in  properly  selected  cases. 

la  levator  lacerations,  primary  and  second- 
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FJRs.  11-26.  Steps  in  the  two  stitch  abdominal  hysterectomy.  Each  loop  is  drawn 
Laut  before  proceeding,  and  kept  taut,  serving  also  &s  a  tractor.  Into  the  deeply  coned 
cervix  —  or  vaginal  edges  —  the  round  ligaments  are  made  last. 


ary,  the  torn  end  of  the  pubo-coccygeus  drops 
b^::kward  alongside  of  the  rectal  wall  as,  in  a 
more  superficial  plane,  the  sphincter  with- 
draws into  a  pocket.  For  anatomical  replace- 
ment and  the  drawing  forward  of  the  ludden 
end  toward  the  ramus  the  continuous  suture 
is  found  to  work,  better  than  the  interrupted. 
(Fig.  19.) 

Hysterectomy. — The  elimination  of  waste 
motions  in  removal  of  the  uterus  led  to  com- 
binations of  Kgature,  suture,  and  tractor  in 
one,  intra-abdominal  work  I  owe  to  Dr.  F.  F. 
Simpson,  and  the  vaginal  procedure  is  my 
appHcation  to  the  operation  of  Dr.  J.  Riddle 
Goffe.    These  methods  are  for  the  expert,  and 


even  he  may,  perhaps,  at  the  first  trial,  com- 
bine the  hgature  with  this  suture.* 

In  simple  cases  two  sutures  suffice.  I 
sometimes  use  more.  It  is  spoken  of  as  a 
two-suture  method  because  the  work  usually 
can  be  done  thus.  There  has  been  no  slippii^, 
no  luemorrhage,  no  death,  in  a  series  of 
forty-two  cases. 

Abdominal  Byslereclomy. — The  first  bite 
of  the  suture  is  usually  that  which  circles  the 
round  ligament  (Fig.  21).  The  second  stops 
bleeding  from  the  ovarian  artery  (Fig.  22), 
In  each  case  care  is  taken  to  bite  into  and 
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lock  into  tissue  so  that  the  Ugature  does  not     ^^* 

slip  off  a  bared  vessel.    In  every  case  and  with     5irt^ 

every  bite  the  loop  must  be  snugly  nestled 

home  without  slack  or  jump  or  stretch  of  gut     Round 

between  the  bites,  except  as  noted  hereafter. 

RefliuE  being  checked  by  a  clamp  on  the 

uterine  side,  the  upper  vessels  are  cut  away  Fb-st, 

(Fig.  23).     The  thin  part  of  the  broad  hga- 

ment  is  scrutinized.    If  it  exhibits  a  bunch  of     q,^. 

varicose  veins,   sweep  number  three  should     pet™ 

encompass   them    (Fig,    27).      We   now   cut       «"°" 

away  down  toward  the  uterine,  shoving  back 

the  bladder  in  front  and  p>eritoneum  behind 

to  bare  or  nearly  bare  the  artery.    The  next 

sweep  circles  it  (Fig.   23)  and  locks  home 

(Figs.  34  and  28).     The  vessel  is  cut.     The     On  . 

last  sweep  of  the  stitch  as  a  ligature  circles     ArSIT. 

the  vessels  just  to  the  side  of  the  cervix  (Fig. 

24),  and  should  get  some  grip  In  cervical  or 

vaginal  tissue  for  traction  purposes.  R™nd.  ■ 

Now  one  may  with  advantage  repeat  the     Ligam^t 
procedure  from  the  opposite  side  (Fig.  25).  Fk.**- 

And  for  thi^  reason.     These  suture-ligatures     Brood 
make  convenient  cervix  tractors,  and  we  may     Lipnoem 
often   dispense   entirely   with   other   clamps     cy^i^no- 
than  those  used  to  prevent  reflux  bleeding.     f^^„, 
Next,  the  uterus  is  cut  away,  taking  care  to 
cone  the  cervix  in  such  fashion  as  to  leave     ^^ 
little  or  no  cervical  canal  (Fig.  24).    The  cer- 
vix   stump    swings    between    two    tractors, 
namely,    the   ligatures.      One  of   these  next 
approximates   the   two   faces   of   the  cervix 
crater,  taking  care  to  turn  into  this  raw  sur- 
face the  cut  ends  of  the  round  ligaments 
(Fig.  26),  and  it  is  then  tied  to  its  fellow  of 
the  opposite  side.    Finally,  the  second  suture 
becomes  the  peritoneal  suture  and  closes  in 
■  all  raw  areas  (Fig.  29).     At  any  step  in  the 
process  one  may  tie  the  strands,  then  go  on  fit- ' 

with  them.  When  the  cervix  is  to  be  removed 
the  same  procedure  holds  good,  substituting 
the  words  vaginal  edge  for  cervix  crater. 

The  same  principle  is  applied  to  large 
uterine  and  ovarian  tumors  and  pus-tub^, 
and  to  broad  ligaments  however  distorted, 
by  a  variation  in  the  procedure.     Whenever 

there  would  be,  between  one  artery  and  the  „.             .           ,r      ■  .        ■  ■        .-.  ■.     j 

,                      '              J  ...           ,j<                 ,  Figs.  31,  28,  sg.     Yiew  into  pelvis  —  sUtches  drawn 

next,  a  gap  or  space,  and  tniS  would  be  crossed  large  —  to  show  closure  of  broad  ligament  at  each  step  of 

by  a  span  of  suture  that  could  not  be  drawn  ligation,  and  effective  tractor  action.     Fig.  28,  double  bite. 

tfliit     earh    artcrv   ran    he  wnirplv    crasriwl  °^  '^"^  *"*■*■  "^^^  "''*°  *">'  ^'^  "^  ''"^  "*  delicate 

laui,    eacn    artery    can    Oe   securely    graspea  stitching   intervenes    between   ligatun;   acUon.      Fig.   29. 

without  altenng  the  pnnaple  of  this  method.  Peritoneal  apposition  over  stump. 
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The  vessel  is  to  be  caught  in  one  loop,  and 
afterward  by  a  second — the  second  locking 
the  first  by  the  familiar  clove  hitch  (Fig.  28). 

Thus  between  the  location  of  secure  lig- 
atures on  several  vessels,  there  can  be  lines 
or  areas  of  mere  suturing,  all  cared  for  by  the 
same  running  strands  (Fig.  28).  The  ad- 
vantage is  not  only  simplicity  and  speed,  but 
also  this:  one  does  away  with  the  curious  and 
general  practice  of  laying  open  wide  raw 
spaces  of  connective  tissue  and  then  covering 
them  in  later.  By  coapting  before  cutting — 
or  immediately  on  cutting — one  closes  the 
denuded  areas,  as  it  were,  before  creating 
them. 

Vaginal  Hysterectomy.  The  drawbacks  to 
the  lower  route  have  been  slowness  and 
fussiness;  occasional  shpping  of  ligatures; 
oozing  from  broad  ligament  bases  that  spread 
wide  open  and  retract  into  the  bloody  dark, 
and  wide  raw  areas  left  uncovered  by  peri- 
toneum. 

If,  by  means  of  a  long  suture- ligature- 
tractor  for  each  side — of  tine,  plain  catgut, 
doubled — one  sweeps  about  the  vessels  while 


drdes  uterine  anery  (UA).  Second  cut  of  ligament  baa 
been  made.  Tractor  action  shown.  Fig.  30  —  A  small 
fundus  may  be  extracted,  then  round  ligament,  then  tube 
and  ovarian  vessels  grasped  by  lock  stitch.  Ot  uterus 
may  first  be  bisected.  Or.  on  upper  section  of  broad 
ligament,  lock  atitch  may  follow  damp  and  cut. 

he  closes  together  and  climbs  and  pulls  down 
broad  ligament,  all  by  steps  in  the  same 
process,  then  cuts  the  uterus  out;  thereafter, 
with  one  of  the  same  stitches  sews  the  hg- 
ameot  masses  together,  closes  the  peritoneum 
of  the  cul-de-sac,  and  cares  for  the  posterior 
vaginal  gap;  with  the  other  unites  the  anterior 
peritoneum,  anchors  the  bladder,  and  cares 
for  the  longitudinal  vaginal  incision,  all  by 
running  continuous  suture, — he  has,  by  a 
succession  of  well- reasoned  movements, 
planned  for  the  four  requisites.  The  steps 
are  as  follows: 

After  the  bladder  is  pushed  back  and  the 
cul-de-sac  opened  and  the  base  of  broad  liga- 
ment seized,  cervix  and  stitch  are  pulled  in  dif- 
ferent directions  and  a  cut  made  between. 
This,  or  a  second  loop  and  cut,  takes  us  close 
to  the  uterine  artery.  This  sweep  bites  into 
tissue  to  anchor  it  and  then  circles  the  artery, 
is  looped  and  carefully  nestled  home,  and  kept 
taut  by  the  assistant  (Fig.  30).  Rarely  a  sec- 
ond, or  locking  loop,  is  applied.  Next,  the 
opposite  side  is  treated  in  the  same  way.  Now 
the  uterus  comes  down  so  that  the  anterior 
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Fig.  33-  tig.  34. 

tigs.  32,  33,  34.    Qmlted  broad  ligaments  ready  to  be  bridge.  Fig.  31.     Cul-de-sac  wlupped  over,  then  transverse 

sewed    together.    After    anterior    pentoneuin    is    dosed  and  longitudinal  vaginal  openings  approximated,  catching 

<not  sho^Tn),  bladder  is  sutured  to  top  or  rear  of  this  strong  the  vagina  up  to  the  ligaments  also, 

peritoneal  pouch  is  accessible  for  opening  and 
widening.  The  fundus  is  drawn  out.  The 
sutiure  either  takes  two  more  bites,  round  Uga- 
ment  in  one  (Fig.  31)  and  tube  and  ovarian 
ligament  in  the  other  before  one  side  of  the 
uterus  is  cut  free,  or  else  a  clamp  is  applied, 
and  after  the  uterus  is  out  these  sUtches  are 
taken.  One  must  be  careful  to  puncture  and 
grip  good  tissue  to  prevent  slipping, — for  ex- 
ample, in  the  ovarian  ligament.  The  upper 
end  is  now  tied,  shortening  the  broad  ligament. 
The  suture  is  not  cut,  however.  The  opposite 
side  is  treated  in  the  same  fashion.  Care  must 
be  taken  that  in  the  jump  between  the  ligat- 
ing  loops  safe-guarding  the  lower  portion  of 
the  broad  ligament  and  those  controlling  the 
ovarian  and  round  ligament  vessels,  there  be 
no  slack  or  span.  The  stitch  should  now  be 
tied,  and  then  continued  to  sew  broad  lig- 
aments together,  make  fast  the  bladder  and 
close  the  vaginal  incisions. 


CONCLUSION 
If  in  all  other  workshops  time,  study,  and 
analysis  have  resulted  in  doubling,  with  the 
same  expenditure  of  energy,  the  output  ol 
the  worker  or  cutting  in  half  the  time  required 
to  do  a  certain  piece  of  work,'  then  the  activ- 
ities of  all  concerned  in  operating  room  and 
ward  must  be  subjected  to  such  study. 
Otherwise  the  profession  is  neglecting  its 
plain  duty.  It  now  behooves  us  to  call  in  the 
expert  on  scientific  management  to  apply  in 
our  business  of  saving  life  and  health  what- 
ever may  be  transferred  from  his  experience 
in  other  fields.  Each  one  of  us  may  help  by 
recording  analysis  and  experiment  in  his  own 
particular  province,  in  those  matters,  such  as 
details  of  operation,  of  which  no  outsider 
could  be  expected  to  have  sufficient  under- 
standing. 

1 0ilbtcth,  Prima  ol  SdmUfic  MutEueeat,  igii. 
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PRELIMINARY    REPORT   OF    EXPERIMENTAL   WORK    IN 

BONE    TRANSPLANTATION^ 

By  E.  J.  LEWIS,  M.  D.,  Chicago 

Instructor  of  Surgery,  Rush  Medical  College.    From  the  Nelson  Morris  Research  Institute 


THE  question  of  bone  transplantation 
and  regeneration  is  one  that  has  been 
before  the  profession  for  many  years; 
in  spite  of  which  fact,  no  generally 
accepted  opinion  exists  as  to  how  or  from 
what  tissues  the  new  bone  is  produced. 

A  brief  review  of  the  literature  indicates 
how  unsettled  our  ideas  are  upon  this  interest- 
ing and  important  subject. 

Barth  (i),  in  the  Surgical  Congress  of 
1893,  stated  that  *^all  living  transplanted 
bone  died  immediately  whether  with  or  with- 
out periosteum  and  that  it  was  unimportant 
whether  living  or  dead  bone  was  used." 

Axhausen  (2)  says:  ** There  can  be  no 
doubt  that  fresh  bone  tissue  planted  in  a 
defect  dies  throughout  but  that  the  periosteum 
remains  aUve  and  capable  of  reproducing 
bony  tissue  and  it  is  probable  that  the  bone- 
marrow  retains  its  vitaUty." 

Beattie  (3),  in  his  textbook  of  pathology, 
published  in  1909,  says:  ''The  periosteum  is 
composed  of  two  layers,  the  inner  being  high- 
ly vascular  and  containing  numerous  osteo- 
blasts. In  operations  on  bone  it  is  important 
not  to  injure  this  osteogenetic  layer  of  the 
periosteum.  The  power  to  form  new  bone 
is  not,  however,  limited  to  the  periosteum,  but 
is  also  exhibited  by  the  tissue  in  the  cancellous 
spaces  and  the  medullary  cavity." 

Wieder  (4),  of  the  University  of  Pennsyl- 
vania, in  a  study  of  the  healing  of  fractures 
in  1907,  observed  that  "the  bone-cells  are 
confined  and  slow  to  react.  They  only  form 
bone  when  liberated.  The  periosteum  is 
early  and  free  of  reaction.  The  endosteum 
is  most  active.  Both  the  periosteum  and 
endosteum  produce  osteoblasts  and  osteo- 
clasts." 

Janeway  (5),  in  1910,  in  mentioning  the 
few  who  at  that  time  maintained  the  via- 
bility of  the  bone  graft,  stated  that  "all 
others  have  recognized  the  death  of  the  im- 
planted bone,  its  revascularization  and  pen- 
etration by  granulation  tissue,  and,  through 

^  Read  before  the  Chicago  Surgical  Society. 


this  means,  the  production  of  new  haversian 
canals,  the  lining  of  the  new  vessels  with 
osteoblasts  and  the  deposition  of  new  bone  in 
concentric  layers  around  the  newly  formed 
blood-vessels."  He  also  recognizes  that  ''these 
changes  are  solely  dependent  upon  the  living 
and  regenerative  powers  of  the  transplanted 
periosteum  and  marrow." 

John  B.  Murphy  (6),  in  191 2,  in  a  very  com- 
plete discussion  of  the  surgery  of  the  bones, 
joints,  and  tendons,  concludes  as  follows: 
"Bone  without  its  periosteum  transplanted 
into  muscle  and  cellular  tissue  always  dies 
and  is  ultimately  absorbed.  When  trans- 
planted as  above,  with  its  periosteum,  it 
practically  always  dies  except  in  infants  or 
very  young  children.  If  transplanted  with 
or  without  its  periosteum  in  the  same  in- 
dividual and  contacted  with  living  osteo- 
genetic bone  at  one  or  both  ends,  it  acts  as  a 
scaffolding  for  the  reproduction  of  new  bone 
of  the  same  size  and  shape  as  the  transplanted 
fragment.  The  transplanted  fragment,  no 
matter  how  large  or  how  small,  is  always 
ultimately  absorbed." 

Streissler  (7),  in  an  exhaustive  re\aew  of 
the  subject,  says  that  "the  best  material 
for  transplantation  is  living  periosteum- 
covered  human  bone  preferably  from  the 
patient  himself.  Bone  transplanted  without 
periosteum  undergoes  absorption  and,  there- 
fore, should  not  be  used  for  transplantation. 
Periosteum  can  be  transplanted  by  itself 
and  remain  alive.  It  grows  bone  even  when 
removed  100  hours  after  death  in  rabbits. 
(Bone-marrow  when  transplanted  alone  has 
osteogenic  powers.)" 

The  publication  of  Macewen's  book  on  the 
"Growth  of  Bone"  (8),  in  1912,  with  his 
many  convincing  experiments  has  resulted 
in  a  great  stimulation  to  the  experimental 
side  of  this  question.  His  conclusions,  briefly 
stated,  are  as  follows:  "The  periosteum  is 
not  osteogenetic.  The  osteoblast  has  in- 
dependent vitality  and  proliferative  powers 

March.  1014.    (See  discussion,  p.  645.) 
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in  the  bone  and  soft  tissues.  The  diaphyseal 
ends  of  the  epiphyseal  cartilages  have  great 
inherent  reproductive  power." 

Cotton  and  Loder  (9),  in  a  report  of  an 
experimental  study  of  the  fate  of  bone 
grafts,  report  "uniform  survival  and  heal- 
ing in  of  graft,  and,  microscopically,  a  rapid 
covering  of  the  graft  by  new  endosteal  bone 
laid  down  by  the  activity  of  the  endosteo- 
blasts  in  all  portions  of  the  graft,  center,  and 
periphery." 

In  contrast  with  these  conclusions,  Haas 
(10),  in  a  series  of  experiments  studying  the 
regeneration  of  bone  from  periosteum,  found 
that  in  working  on  the  ribs,  "Isolation  of  the 
rib  from  its  periosteal  bed  caused  atrophy 
with  never  any  evidence  of  proliferation,  nor 
was  any  evidence  of  union  found  in  fractures 
produced  in  periosteum  free  bone.  The 
severed  ends  of  the  denuded  ribs  inserted 
into  the  muscles  never  showed  evidence  of 


Fig.  3. 

regeneration.  New  bone,  forming  at  the  angle 
of  separation  of  the  raised  rib  and  periosteum 
seemed  to  follow  along  the  periosteum  and 
grow  better  in  blood-clot.  He  believes  that 
the  combined  action  of  the  periosteum  and 
blood-clot  was  responsible  for  the  formation 
of  the  new  bone," 

McWiiliams  (11),  who  has  been  one  of  the 
most  persistent  investigators  of  this  subject 
from  the  experimental  as  well  as  practical 
point  of  view,  concludes  in  an  article  published 
less  than  one  month  ago  that  "living  bone 
grafts  have  Ufe  inherent  in  themselves  and 
that  the  theory  that  contact  with  living  bone 
is  necessary  for  the  subsequent  life  of  grafts 
must  be  given  up."  He  goes  on  to  say  that 
"93  per  cent  of  periosteum  covered  grafts 
survive  while  48  per  cent  of  his  bone  grafts 
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without  periosteum  lived.  Also  that  in  a 
certain  number  of  cases  he  was  able  to  produce 
new  bone  from  [>eriosteum  transplanted  into 
the  soft  parts." 

The  fact  that  a  microscopic  examination  is 
necessary  to  determine  whether  a  transplant 
has  survived  or  merely  "grown  in"  makes  it 
impossible  except  in  rare  instances  to  draw 
conclusions  from  the  many  reports  of  success- 
ful bone  transplantation  in  the  human. 

The  contradictory  results  obtained  by 
careful  observers  in  the  work  or  even  by  the 
same  observer  in  a  series  of  experiments  can, 
I  believe,  be  explained  by  the  variations  in 
one  factor;  namely,  the amountof  blood  supply 
which  the  transplanted  bone  obtains.  If  we 
can  prove  that  the  bone-cells  in  a  transplant 
can  live  and  grow,  we  have  the  right  to  draw 
an  analogy  with  the  knowledge  which  we 
possess  concerning  the  rules  for  skin-grafting 
where  we  have  long  agreed  that,  at  any  rate 
in  autoplasts,  the  essential  factor  in  obtaining 
a  favorable  result  is  the  establishing  of  a 
su£Qcient  blood-supply.  I  see  no  reason  why 
the  physiologic  reaction  of  a  bone-cell  should 
in  any  essential  degree  differ  from  that  of  an 
epithelial-cell. 

We  have  all  known  of  failures  in  skin- 
grafting  because  the  transplant  failed  to 
"take,"  or  in  other  words  to  obtain  sufficient 
nourbhment  for  life  and  growth.  The  same 
explanation  can,  I  believe,  be  made  to  hold 
good  for  our  results  in  bone  work. 


It  has  been  with  this  idea  of  blood-supply 
in  mind  that  I  have  been  working  for  the 
past  year.  The  cases  cited  in  this  report 
have  been  limited  almost  entirely  to  the  one 
phase  of  the  problem  which  I  consider  es- 
sential as  a  basis  for  further  work;  namely, 
the  study  of  the  cortical  bone  itself  distinct 
from  its  periosteum  ajid  marrow  in  an  at- 
tempt to  prove  the  viability  and  prohferative 
powers  of  the  bone-cells  which  are  therein 
contained. 

This  work  has  been  done  at  the  Nelson 
Morris  Research  Institute  and  a  total  of 
twenty-seven  dogs  have  been  operated  upon 
thus  far,  of  which  reports  concerning  eight 
have  been  included  in  this  paper. 

Transplants  from  the  same  animal  were 
used  and  the  work  was  done  as  far  as  possible 
upon  young  dogs.  The  usual  technique  was 
to  resect  three  to  four  centimeters  of  the 
shaft  of  the  radius  or  ulna.  The  resected 
fragment  was  then  split  and  the  j)eriosteum, 
endosteum,  and  marrow  thoroughly  curetted 
away.  In  order  to  obtain  the  best  possible 
nourishment,  the  resected  bone  was  then 
divided  into  many  small  fragments  averaging 
three  millimeters  in  diameter  and  one  mil- 
limeter in  thickness.  The  opposite  leg  was 
used  as  a  control  in  some  of  the  cases  and  the 
same  technique  followed  here,  except  that 
the  bone-cells  in  the  fragments  were  killed 
by  boiling  for  five  minutes  before  use. 

The  many  fragments  of  bone  prepared  as 
above  were  replaced  in  the  cavity  left  by  the 
original  resection.  In  some  cases  the  adjacent 
cut  ends  of  the  shaft  were  allowed  to  remain 
open,  in  others  the  ends  were  closed  by 
periosteal  cuffs  or  fascia  and  muscle  ffaps. 
After  the  fragments  were  replaced,  the  over- 
lying muscles  and  skin  were  closed  with  cat- 
gut and  plaster  casts  were  applied  for  from 
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two  to  three  weeks.  The  drawing  (Fig.  i) 
shows  roughly  the  general  method  followed 
in  most  of  these  experiments. 

Experiment  No.  i.  Dog  No.  ii.  Gives  the 
findings  nine  weeks  after  operation  in  a  case  where 
the  bone  had  been  prepared  as  described  above  and 
had  been  replaced  in  the  original  cavity,  the  ad- 
jacent ends  of  the  shaft  being  left  open.  The 
X-ray  (Fig.  2)  and  the  post-mortem  examination 
established  the  fact  that  complete  bony  union  of 
the  many  small  fragments  had  occurred.  The  new- , 
formed  bone  was  irregular  in  outline  and  increased 
the  diameter  of  the  radius  about  one-half  at  this 
point.  There  appeared  to  be  no  interference  with 
the  interosseous  membrane  and  pronation  and 
supination  was  free. 

The  report  of  the  microscopic  examination 
(Fig.  3}  is  as  follows:  The  section  was  removed 
from  the  upper  end  of  the  irregular  mass  of  bone  so 
as  to  include  a  portion  of  the  old  bony  shaft  and  the 
new  bone.  Live,  actively  growing  new  bone  was 
to  be  seen  throughout  this  section  firmly  uniting 
the  original  transplants  to  one  another  and  to  the 
end  of  the  shaft.  No  evidence  of  "growing  in" 
from  the  end  of  the  shaft  was  observed.  Through- 
out the  entire  section  it  was  only  possible  to  find 
one  or  two  of  the  transplanted  fragments  which  had 
failed  to  survive.  The  rest  were  all  alive  and  ap- 
parently actively  engaged  in  the  production  of  new 


Experiment  No.  2.  Dog  No.  14.  This  dog  was 
posted  in  five  weeks,  the  fragments  having  been 
prepared  in  the  same  way  as  in  Experiment  No.  i, 
the  difference  being  that  the  left  leg  was  used  as  a 
control.  On  the  control  side  the  fragments  of  bone 
were  boiled  for  five  minutes  before  being  replaced. 
The  ends  of  the  shaft  were  left  open  on  both  sides. 
The  examination  at  post-mortem  shows  a  marked 
difference  between  the  two  sides.     On  the  left  side 


Fig.  8. 

where  the  fragments  were  boiled  before  replacing 
there  was  a  complete  failure  of  union,  the  transplants 
being  freely  movable  in  a  loose,  connective  tissue 
in  which  the  individual  pieces  of  bone  could  be 
felt.  On  the  right  side,  a  fairly  good  bony  union 
was  found  to  exist.  Ossification,  of  course,  was  not 
complete  and  the  new  bone  could  be  bent,  but  the 
fragments  were  all  united  in  one  mass  and  the 
surface  of  the  new  bone  showed  the  irregular  mark- 
ings of  inclusion  of  the  original  fragments  in  the 
growth. 

The  X-ray  (Fig.  4)  of  the  two  sides  bears  out 
these  post-mortem  findings  inasmuch  as  the  separate 
particles  of  dead  bone  on  the  left  side  can  be  readily 
made  out,  while  the  fragments  on  the  right  side  have 
grown  together  in  a  mass  with  a  loss  of  definition 
in  the  outline  of  the  original  transplants.  In  this 
experiment,  if  the  new  bone  were  derived  from  the 
adjacent  ends  of  the  shaft,  there  should  be  no  dif- 
ference in  the  findings  of  the  two  sides. 

The  microscopic  report  is  as  follows:  The  section 
was  taken  from  the  firm  mass  of  callus  in  the  right 
leg.  Throughout  the  section  can  be  seen  the 
original  transplants  of  bone.  Most  of  these  have 
lost  their  cellular  structure  at  the  center,  but  along 
their  periphery  the  bone-cells  persist  and  in  many 
areas  bone  trabeculse  consisting  of  osteoblasts  and 
capillaries  can  be  seen  growing  out  into  the  granula- 
tion tissue  or  extending  to  near-by  transplants 
uniting  the  grafts  in  one  bony  mass.  The  area 
included  in  the  microphotograph  (Fig.  5)  shows  one 
of  the  smaller  transplants  Lying  free  in  the  granula- 
tion tissue.  Along  its  entire  periphery  the  osteo- 
blasts can  be  seen  laying  down  new  bone  and  along 
one  border  a  network  of  bone  trabecule  is  seen  to  be 
growing  out.  There  can  be  no  doubt  that  this  new 
bone  is  derived  from  the  original  fragments  and  that 
the  growth  is  from  the  cortical  bone  and  is  indepen- 
dent of  periosteum,  endosteum,  or  marrow. 

Experiment  No.  3.     Dog  No.  r?.     In  this  case 
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the  bone  fragments  were  obtained  as  described  pre- 
viously, the  difference  in  the  eicperiment  being  that 
the  post-mortem  was  held  twenty-one  days  after 
the  operation.  The  X-ray  examination  (Fig.  6) 
failed  to  show  that  ossification  had  taken  place 
between  the  fragments,  but  it  also  indicated  that 
there  had  not  been  any  extensive  growth  from  the 
adjoining  ends  of  the  shaft  which  had  been  allowed 
to  remain  open.  The  transplanted  particles  could 
be  felt  in  the  callus  which  was  extensive  but  still 
quite  soft.  The  microscopic  specimen  was  made 
from  tissue  removed  only  twenty-one  days  after  the 
operation  and  failed  to  show  the  extensive  formation 
of  new  bone  trabecula:  that  was  to  be  observed  in 
the  older  sections.  Except  at  the  periphery  of  the 
grafts,  most  of  the  nuclei  in  the  transplants  have 
disappeared;  however,  along  the  matins  of  most 
of  the  bone-fragments  are  layers  of  actively  growing 
new  bone  (Fig.  7).  This  same  new  bone  layer  can 
be  seen  lining  the  haversian  systenis  and  the  spaces 
within  the  bone  substance,  probably  indicating  that 
on  these  surfaces  the  supply  of  nourishment  per- 
mitted the  bone  to  survive,  whereas  in  the  deeper 
and  more  solid  portions  the  cells  had  perished  from 
lack  of  nutrition. 

Experiment  No.  4.  Dog  No.  23.  Examination 
was  made  after  35  days.  In  this  case  the  fragments 
were  prepared  as  described,  but  the  adjacent  cut 
ends  of  the  shaft  were  sealed  oS  by  flaps  of  muscle 
and  fascia.  There  was,  of  course,  no  union  other 
than  fibrous  between  the  mass  of  transplants  and  the 


adjacent  bony  ends  of  the  shaft.  This  mass  was 
fairly  firm  but  bony  union  could  not  be  said  to  have 
occurred.  The  microscopic  section  was  made  to  in- 
clude the  sealed-off  portion  of  the  shaft  on  one  side. 
and  the  tissue  between,  containing  a  portion  of  the 
transplanted  fragments.  It  shows  very  beautifully 
the  effectiveness  of  the  fascia  and  muscle-flaps  in 
limiting  the  growth  of  the  shaft  into  the  open  space. 
Below  this  limiting  connective-tissue  mass  may  be 
seen  two  fairly  large  fragments  of  transplanted  bone 
(Fig.  8).  They  lie  a  short  distance  from  one 
another  and  have  grown  together  in  one  mass,  the 
new  material  being  actively  growing  bone  and 
cartilage.  From  the  appearance  of  this  section 
there  can  be  no  doubt  but  that  the  new  bone  and 
cartilage  tissue  are  derived  from  the  original  trans- 
planted fragments.  At  other  points  may  be  seen 
small  fragments  of  transplanted  bone  which  have 
survived  and  which  are  serving  as  centers  for  new  . 
bone  formation.  In  this  experiment  the  sealing 
off  of  the  cut  ends  of  the  shaft  has  prevented  (if 
such  a  thing  were  possible)  the  entrance  of  osteo- 
blasts into  this  area.  In  connection  with  this 
experiment  I  should  like  to  show  the  X-ray  (Fig.  9) 
of  a  case  where  the  same  technique  was  used  as  ia 
Experiment  4,  except  that  boiled  bone  was  used  in 
the  sealed-off  area  on  the  left  side  as  a  control. 
The  X-ray  (taken  thirty-two  days  after  operation) 
indicates  the  extensive  absorption  of  the  dead  bone 
that  has  taken  place,  the  amounts  of  bone  used 
originally  on  the  two  sides  being  approximately 
the  same. 

Experiment  No.  5.  Dog  No.  13,  This  dog  was 
posted  nine  weeks  after  the  head  and  about  three 
centimeters  of  the  shaft  of  one  radius  had  been  re- 
moved, the  articular  surface  scraped  off  and  the 
fragment  replaced  with  its  original  position  re- 
versed (Fig.  10}.  In  other  words  the  shaft  end  of 
the  bone  fragment  removed  was  now  adjacent  to 
the  elbow-joint.     The  periosteum  was  not  removed 
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in  this  experiment  nor  was  the  adjacent  end  of  the 
shaft  sealed.  No  attempt  was  made  to  close  the 
elbow- joint.  The  fascia  muscles  and  skin  were 
closed  with  catgut  and  a  plaster  cast  applied  for 
the  first  three  weeks.  No  complications  occurred, 
and  when  the  dog  was  observed  shortly  before 
post-mortem  he  appeared  to  be  using  both  forepaws 
equally  well.  On  cutting  down  on  the  elbow,  the 
joint  cavity  was  found  to  be  functionating  and  to 
have  been  restored  to  normal.  A  slightly  increased 
amount  of  joint  fluid  was  present.  The  end  of  the 
transplanted  fragment  adjacent  to  the  joint  had 
assumed  somewhat  the  contour  of  the  head  of  a 
radius  and  a  bed  of  cartilaginous-like  material  had 
formed  over  it.  Moreover,  the  capsule  had  become 
continuous  with  the  covering  of  the  transplant,  so 
that,  as  stated  above,  there  was  a  complete  res- 
toration of  the  anatomic  relations  in  the  joint  as 
well  as  physiologic  function.  The  distal  end  of  the 
transplant  was  found  to  be  firmly  associated  with 
the  shaft  of  the  radius.  There  was  no  evidence  of 
Atrophy  of  the  bone.  The  microscopic  report 
follows:  The  section  was  taken  from  the  original 
transplanted  bone  and  includes  both  epiphysis  and 
diaphysis,  with  the  epiphyseal  line  between.  Mi- 
croscopical examination  (Fig.  ii)  establishes  beyond 
any  doubt  the  complete  survival  of  this  transplant. 
The  cellular  structure  of  the  epiphyseal  line  can  be 
readily  made  out  and  the  columnar  arrangement  of 
the  cartilage  cells  on  the  dia  physeal  side  is  retained. 
The  cell-nuclei  retain  their  full  staining  powers 
throughout  the  entire  specimen. 

I  do  not  think  that  any  one  will  deny  that 
this  transplant  lived  and  was  not  merely 
grown  into  by  the  adjacent  bony  shaft.  If 
such  had  been  the  case,  we  would  certainly 
not  expect  the  survival  of  such  a  definite 
anatomic  structure  as  an  epiphyseal  line,  or 
the  differences  which  we  recognize  in  the 
appearance  of  epiphyseal  and  diaph3rseal 
bone.  The  question  of  the  possibility  of 
transplanting  the  epiphyseal  cartilage,  with 
retention  of  its  fxmction  of  producing  lon- 
gitudinal growth,  is  a  fascinating  one  that 
deserves  careful  investigation. 

Incidental  to  this  work  I  wish  to  report  an 
observation  of  a  case  where  a  portion  of  bony 
shaft  3  centimeters  in  length  was  removed 
and  the  adjacent  periosteum  of  the  ends  of 
the  shaft  thoroughly  scraped  away.  The 
interval  between  the  ends  was  then  surround- 
ed by  a  transplant  of  fascia  which  was  made 
to  extend  up  and  down  along  the  shaft  for 
some  distance.  At  the  post-mortem  nine 
weeks  later  complete  bony  filling  in  of  the 
space  with  excessive  callus  formation  had 


occurred.  The  fascia  transplant  had  fused 
above  and  below  with  the  periosteum  and 
could  not  be  differentiated  from  it. 

In  another  experiment  (Dog  No.  13)  the 
same  method  was  followed  except  that  no 
fascia  transplant  was  used,  the  space  between 
the  ends  of  the  shaft  being  allowed  to  fill  with 
blood-clot.  In  this  case  no  periosteal  or  bony 
bridge  was  allowed  to  remain,  in  spite  of 
which  fact,  at  post-mortem  nine  weeks  later, 
a  good  bony  filling  in  of  the  space  was  found 
to  have  occurred. 

I  wish  to  submit  the  following  conclusions 
based  on  the  experiments  reported  on: 

1 .  That  cortical  bone,  free  of  its  periosteum, 
endosteimi,  and  marrow  will  retain  its  vitality 
and  proliferative  powers  when  subdivided  into 
small  fragments  and  replaced  in  the  tissues. 
Also  that  contact  with  living  bone  is  un- 
necessary for  the  growth  of  these  transplants. 

2.  That  larger  pieces  of  bone  may  be 
transplanted  and  remain  alive — not  being 
merely  grown  into  by  the  bone  in  which  they 
come  in  contact. 

3.  That  bones  may  unite  after  fracture  or 
a  space  fill  in  after  resection  without  the  aid 
of  any  periosteal  or  bony  bridge,  and  that 
transplanted  fascia  may  be  made  to  take  up 
the  nutritional  and  limiting  functions  of  the 
periosteum. 

The  matter  of  the  survival  of  a  transplanted 
epiphyseal  cartilage  cannot  be  said  to  have 
been  proven  but  suggests  the  value  of  ad- 
ditional careful  experiment. 

I  wish  to  extend  my  thanks  to  Dr.  J.  W. 
Jobling  and  Dr.  D.  N.  Eisendrath  for  many 
helpful  sugestions  and  to  Dr.  H.  G.  Wells  for 
looking  over  the  microscopic  slides.  Also  to 
the  internes  of  Michael  Reese  Hospital  for  as- 
sistance at  the  operations. 
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THE   TRANSPLANTATION   OF   BONE   IN   POTT'S   DISEASE 

Exhibition  of  Cases  Operated  by  Albee's  Method 
By  EDWIN  W.  RYERSON,  M.  D.,  Chicago 


I  HAVE  no  evidence  to  bear  out  any  of 
the  various  theories  which  Dr.  Lweis 
has  advanced,  many  of  which  are  familiar 
to  me.  It  is  difficult  to  believe  in  view 
of  the  experience  which  I  have  had  in  thirty 
cases  of  bone  transplantation  that  the  bone 
dies.  If  it  dies,  it  does  remarkably  good  work 
after  it  is  dead.  It  is  hard  for  me  to  com- 
prehend the  actual  death  of  the  bone,  be- 
cause in  cases  of  death  the  bone  should  lose 
its  function,  but  in  the  cases  which  I  am 
about  to  discuss  the  bone  does  perform  the 
function  which  we  most  desire  it  to  perform. 
I  have  in  thirty  cases  resorted  to  bone 
transplantation;  twenty-eight  of  these  were 
for  Pott's  disease,  in  which  the  operation  of 
Albee  was  performed.  Albee  himself  op- 
erated in  my  cUnic  four  of  them,  at  which  I 
assisted,  and  the  other  twenty-four  were 
done  by  me.  Two  years  ago  in  December, 
the  first  three  operations  of  this  kind  were 
done  in  my  clinic,  and  two  of  the  cases  done 
at  that  time  are  here  to-night. 

In  November,  191 1,  this  boy  had  a  large  sized 
kyphosis  in  his  upper  dorsal  region;  he  was  in  bad 
condition;  he  seemed  to  be  a  bad  surgical  risk. 
He  was  growing  worse  so  rapidly,  however,  that  we 
were  glad  to  accept  the  risk,  and  I  accordingly 
performed  Albee's  operation,  January  12,  191 2. 
Two  other  boys  had  been  operated  by  me,  both  in 
November,  191 1,  with  apparently  good  results. 
The  technique  of  the  operation  is  well  known,  so 
there  is  no  need  to  go  into  it. 

In  the  first  three  cases  I  mentioned  the  bone 
grafts  were  cut  out  with  a  chisel  and  mallet,  a 
method  vastly  inferior  to  the  motor  saw.  The  bone- 
splint  in  these  first  cases  was  small;  it  was  Ught;  it 
was  bent  around  the  large  kyphosis  which  you  see 
here,  and  in  a  couple  of  months  the  boy  was  allowed 
to  be  up  and  about  without  a  plaster  jacket  because 
the  disease  was  so  high  up  that  the  plaster  jacket 
would  do  him  no  good.  The  symptoms  of  tuber- 
culosis of  the  spine  had  disappeared  at  the  time 
he  began  to  walk  around;  that  is,  he  no  longer  had 
pain;  he  no  longer  had  disability;  he  no  longer  had 
rigidity  of  the  muscles  up  and  down  the  spine — the 
erector  muscles.  I  have  not  seen  him  for  a  long 
time,  and  his  deformity  seems  to  have  increased 
slightly,  but  that  is  partly  due  to  the  compensatory 
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curves  which  have  increased  below  and  above  the 
seat  of  deformity.  I  cannot  distinctly  feel  the  bone 
splints.     We  have  no  X-rays  of  these  two  cases. 

In  my  second  case,  the  Uttle  boy's  kyphosis  is 
slightly  evident.  This  was  the  apex  of  it.  As  he 
bends,  the  apex  of  his  kyphos  shows  up,  but  he  has 
no  difficulty  in  doing  it.  He  is  in  good  condition 
and  there  is  every  evidence  that  he  is  entirely 
cured.  This  boy  was  operated  more  than  two 
years  ago,  November  23,  191 1.  The  first  boy  is 
thin  and  pale  and  weak.  His  result  does  not  seem 
to  be  quite  as  brilliant  as  the  others.  He  also  has 
tuberculosis  of  the  hip-joint,  which  has  probably 
delayed  his  recovery.  The  second  boy  is  a  remark- 
ably good  result.  The  third  case  operated  on  over 
two  years  ago  seems  perfectly  well  although  the  size 
of  his  kyphos  was  not  diminished  by  operation. 

Case  4.  A  young  lady  who  was  operated  after 
the  results  of  the  original  three  cases  were  seen  to 
be  satisfactory.  In  December,  191 2,  that  is,  about 
fourteen  months  ago,  she  was  operated  at  St.  Luke's 
Hospital  during  a  meeting  of  the  Central  States 
Orthopedic  Association. 

I  had  treated  her  for  one  year  previous  to  the 
operation.  It  was  difficult  to  keep  her  quiet  enough ; 
she  was  getting  worse.  She  was  operated  upon  a 
year  before  at  the  Michael  Reese  Hospital  by  one 
of  the  surgeons  there  for  appendicitis.  She  had 
recovered  from  that,  and  at  the  time  I  decided 
that  an  operation  was  necessary  she  had  developed 
an  enormous  psoas  abscess.  The  abscess  was 
aspirated  at  St.  Luke's  Hospital  and  a  pint  of  pus 
removed.  Not  all  of  the  pus  was  removed,  but  all 
I  could  readily  remove  with  the  aspirator,  and  two 
weeks  later,  the  aspiration  hole  having  healed,  she 
was  operated  by  the  Albee  method.  We  put  in  a 
large  splint  cut  with  the  motor  saw.  Here  was  the 
apex  of  the  deformity.  I  made  no  attempt  to  remove 
the  projecting  spinous  process.  She  has  been  well 
since  three  months  after  operation,  and  almost 
immediately  after  operation  the  severe  girdle  pains 
disappeared.  She  has  since  gained  in  weight  and 
is  apparently  perfectly  normal.  Bending  makes 
the  apex  of  the  knuckle  rise  up  a  little  bit,  but  the 
bone-splint,  which  was  at  first  not  securely  an- 
chored at  the  top,  has  solidified  within  the  last 
six  months.  She  feels  weak  without  corsets,  but 
seems  to  be  doing  very  well.  The  abscess  has 
entirely  disappeared. 

Case  5.  The  boy  exhibited  had  a  complete 
paraplegia,  so  that  he  was  unable  to  move  his  legs 
at  all.  Six  years  ago  I  began  to  treat  this  boy  for 
Pott's  disease  in  the  orthopedic  clinic  we  had  at 
Rush  Medical  College.  He  went  from  bad  to 
worse;  he  became  extremely  emaciated,  until  he  was 
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nothing  but  a  skeleton.  Then  he  developed  para- 
plegia and  seemed  as  hopeless  a  case  as  I  have  ever 
seen.  With  the  consent  of  the  parents  we  put  in  a 
strong  Albee  splint,  scored  underneath  so  it  would 
bend  more  readily,  and  within  two  weeks  the  para- 
plegia improved,  and  within  a  couple  of  months 
he  was  walking  around  the  ward.  He  had  the 
same  condition  of  kypohosis  that  he  had  when  I 
operated  on  him.  We  did  not  succeed  in  straighten- 
ing him,  but  he  has  made  a  gratifying  recovery. 

Case  6.  The  next  patient,  a  boy,  was  treated  for 
two  years  at  the  Children's  Memorial  Hospital  by 
extension  and  rest  upon  a  Bradford  frame,  and  he 
grew  worse.  Every  time  we  got  him  up  in  a  plaster 
jacket  he  began  to  go  down  hill  again,  and  it  was 
at  last  decided  to  do  the  Albee  operation.  He  had 
a  sharp  knuckle  at  the  time  the  operation  was  done, 
and  I  did  not  succeed  in  straightening  it  as  much 
as  we  have  been  able  to  do  in  some  cases.  But  he 
has  improved  rapidly  and  has  gained  in  weight. 

Case  7 .  Another  boy  treated  by  me  for  two  years 
for  Pott's  disease  had  several  sinuses,  some  on  the 
thigh,  and  one  in  the  groin.  He  was  operated  upon 
about  six  or  eight  months  ago  and  has  been  running 
around  the  wards  without  apparently  any  signs 
of  a  sensitive  spine. 

Case  8.  Was  operated  three  months  ago, 
and  to-day  he  had  his  cast  removed.  One  stitch 
came  out  at  this  point,  but  otherwise  the  wound 
healed  uneventfully;  the  back  has  become  much 
straighter  than  it  was  although  the  cast  was  only 
removed  this  afternoon. 

Case  9.  This  case,  a  girl ,  had  a  severe  psoas  contrac- 
tion from  a  psoas  abscess,  the  disease  being  in  the  lum- 
bar region.  The  bone-splint  had  to  be  inserted  into 
the  two  upper  sacral  spinous  processes  as  well  as  in 
the  lumbar.  The  spUnt  did  not  attach  itself  firmly 
at  first,  and  apparently  is  not  set  in  as  deeply  as  it 
should  be,  but  it  does  not  separate  either  at  top  or 
bottom  as  she  bends  over,  and  she  says  that  her 
back  feels  perfectly  strong  and  well.  She  was 
operated  on  March  17,  19 13. 

Case  10.  Was  a  girl  who  had  a  large  angular  de- 
formity which  was  operated  upon  the  thirteenth  of 
November,  1913.  She  has  a  tuberculous  left  elbow  be- 
sides the  trouble  in  the  spine.    The  result  is  very  good . 

Case  ii.  This  boy,  who  was  operated  last  De- 
cember, seems  to  have  a  pretty  straight  back.  He 
had  had  a  sinus  on  the  side,  which  has  closed,  and 
he  seems  to  be  free  from  symptoms. 


Case  12.  Here  was  a  severe  case  operated  by 
Dr.  Albee  at  my  clinic.  She  was  one  of  the  cases 
treated  I  think  for  three  or  four  years  with  a  rapidly 
progressing  deformity,  which  was  more  severe  at  the 
time  operated  on  than  now.  Her  back  has  straight- 
ened up  to  some  extent.  She  had  a  splint  put  in 
four  or  five  inches  long  and  she  has  done  remark- 
ably well. 

Case  13.  Here  is  another  case  which  shows  a  good 
result.  This  was  a  sharp  projecting  knuckle  like  the 
knuckle  of  a  bent  forefinger,  and  it  was  possible  to 
straighten  it  up  considerably. 

A  number  of  these  children  have  been 
defiinitely  straightened  and  some  have  not. 
We  took  a  series  of  X-ray  pictures  of  the 
large  girl's  back  at  different  times.  They 
show  in  the  negative  better  than  in  the  print, 
and  demonstrate  that  the  bone-splint  is 
spliced  in  there  solidly,  although  the  union  at 
tie  upper  end  is  not  clearly  shown. 

These  cases,  with  the  exception  of  the 
large  girl,  all  came  from  my  clinic  at  the 
Home  for  Destitute  Crippled  Children,  no 
attempt  being  made  to  bring  those  from  the 
Policlinic  and  the  Children's  Memorial  Hos- 
pital. 

In  my  opinion,  Albee's  operation  is  a  very 
important  addition  to  the  treatment  of  Pott's 
disease.  Practically  every  case  can  be  bene- 
fited by  it,  for  a  great  many  of  the  cases 
apparently  cured  by  conservative  mechanical 
treatment  are  later  seen  to  relapse.  The 
operation  certainly  gives  rapid  relief  to  the 
subjective  symptoms  in  all  successful  cases, 
and  while  we  cannot  believe  that  the  actual 
tuberculosis  disappears  as  rapidly  as  do  its 
symptoms,  we  can  nevertheless  be  sure  that 
it  will  disappear  more  rapidly  in  those  cases 
where  more  perfect  fixation  of  the  diseased 
portion  of  the  spine  is  obtained.  The  opera- 
tion of  Russell  A.  Hibbs  is  essentially  as 
sound  in  principle  as  that  of  Albee,  but  I 
have  so  far  had  no  experience  with  it. 
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BONE   TRANSPLANT  1 

By  henry  BASCOM  THOMAS,  M.  D.,  Chicago 

Attending  Orthopedic  Surgeon,  St.  Luke's  and  County  Hospitals 


FOR  many  years  efforts  have  been  re- 
peatedly made  to  improve  upon  the 
method  of  mechanical  aid  which  is 
used  in  the  correction  and  treatment 
of  certain  types  of  deformity,  the  predomi- 
nating inclination  being  to  get  support  under 
the  skin.  Prof.  Lange  *  of  Munich  four  years 
ago  at  Washington  called  attention  to  the 
classic  work  of  Carrel,  who  opened  the  prospect 
of  supplying  diseased  or  lost  parts  of  the  body 
by  transplantation  of  parts  of  other  men. 
Twelve  years  ago  Lange  was  hard  at  work  on 
the  problem  of  tuberculous  spondylitis,  trying 
to  devise  some  means  of  giving  support  to 
the  spine  and  relieving  the  pressure  from  the 
vertebral  body  by  means  other  than  recum- 
bency, cast,  or  visible  brace,  and  in  i9io,in  an 
article  entitled,  "Support  for  the  Spondylitic 
Spine  by  Means  of  Buried  Steel  Bars  At- 
tached to  the  Vertebrae,"  *  made  a  plea  for 
what  he  called  heteroplastic.  He  asserted  we 
should  further  develop  it,  because  we  always 
have  inorganic  material  at  hand  in  any 
quantity  as  a  substance.  At  this  time  he 
reported  a  case  of  tuberculous  spondylitis 
treated  with  the  insertion  of  two  steel  wires, 
tin  plated,  which  were  placed  along  either 
side  of  the  spinous  processes.  This  idea  of 
a  metal  support  beneath  the  skm  is  not  indeed 
successful,  but  is  interesting  as  the  forerunner 
of  the  bone  support,  which  must  now  be 
regarded  as  successful. 

The  development  of  under-the-skin  bone 
supp)ort  by  Albee  in  tuberculous  spondylitis 
in  New  York,  and  its  successful  repetition  in 
Chicago  and  elsewhere,  is  so  gratifying  in 
selected  cases  of  this  disease  and  of  fractured 
vertebrae  as  to  mg^ke  it  a  popular  treatment 
growing  in  favor  and  tending  to  replace  other 
methods  of  operative  support  for  these  de- 
formities. 

A  few  of  the  additional  possibilities  of  the 
bone  transplant  are: 

I .    To  plate  fractures  .in  long  bones,  thereby 
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diminishing  the  possibiUty  of  suppuration  and 
of  a  second  operation,  in  comparison  with  the 
Lane  plate. 

2.  To  supply  congenital  deficiency  in  long 
bones. 

3.  To  retain  corrected  or  near-corrected 
position  in  scoliotic  spines. 

4.  To  replace  resected  tuberculous  joints. 

5.  To  hold  the  over-corrected  talipes 
equino  varus  foot  in  position  by  placing  a 
wedge  of  bone  taken  from  the  tibia  in  the 
groove  made  by  tlie  over-correction  and  in 
hip  pegging,  as  suggested  by  Albee. 

6.  To  supply  loss  of  bone  following  osteo- 
myelitis. 

7.  To  replace  joints  resected  for  cyst  or 
malignancy,  using  strips  of  tibia  taken  from 
the  same  patient,  as  in  A.  E.  Halstead's 
shoulder  case,  not  yet  reported.  At  this  time 
I  will  consider  only  cases  covered  by  head- 
ings I  to  4. 

I.  Fractures  in  long  bones  and  bone  trans- 
plant. As  suggested  above,  the  use  of  metal 
in  general  is  unsatisfactory.  This  method  as 
represented  by  the  Lane  plate  seems  from 
careful  study  of  the  statistics  of  a  number  of 
cases  to  be  used  frequently  when  simple 
methods  should  sufiice,  and  when  used  it  is 
more  or  less  inclined  to  aid  the  tendency 
toward  suppuration.  In  about  forty-eight 
per  cent  of  one  series  of  cases  studied  there 
was  suppuration  or  a  second  operation  re- 
quired to  remove  the  plates. .  The  suppura- 
tion is  to  my  mind  caused  by  the  Lane  plate, 
and  by  nothing  else.  The  Lane  technique  is 
known  to  be  superlatively  careful,  and  it 
must,  therefore,  be  the  irritation  from  the 
Lane  plate  which  causes  the  trouble.  Li 
coming  to  this  conclusion  I  have  had  in  mind 
that  in  my  orthopedic  services  involving  a 
considerable  amount  of  open  operative  work 
on  the  long  bones  of  children  and  adults,  in 
operations  on  congenital  and  rachitic  de- 
formities, before  and  after  complete  eboniza- 
tion  and  on  old  ununited  and  malunited 
fractures,  I  have  had  practically  no  suppura- 
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tion.  In  a  series  of  thirty-four  transplants 
removed  from  the  tibia,  some  of  them  ten 
inches  long,  there  was  no  infection;  there  was, 
however,  slight  infection  in  the  wound  where 
the  transplant  was  placed  in  four  of  the  cases. 
In  one  of  these  the  trouble  was  believed  to 
be  caused  by  the  heavy  silk  used  to  anchor  the 
transplant;  one  was  a  stitch  abscess  which 
readily  healed,  and  the  other  two  gave 
evidence  of  being  in  the  soft  tissue,  nearer 
the  skin  than  the  transplant.  In  none  of 
these  cases  have  the  transplants  been  re- 
moved or  been  in  such  a  condition  as  to  indi- 
cate removal.  A  number  of  very  extreme 
anterior  bows  of  the  tibia  were  openly 
worked  on,  often  with  marked  tramna  to 
surrounding  parts,  and  handled  with  sev- 
eral sets  of  hands;  also  wedges  of  bone  and 
strips  of  bone  were  cut  away  from  the  crest 
of  the  tibia  for  aesthetic  effect  only.  In 
none  of  these  cases  here  referred  to,  in 
which  there  was  so  .much  handling  of  the 
bone,  was  a  second  operation  or  anaesthetic 
necessary,  as  was  the  case  in  the  series  of 
cases  before  referred  to,  in  which  the  Lane 
plate  was  placed.  The  Lane  plate,  and  it 
alone,  makes  the  Lane  technique  necessary, 
and  this  most  careful  technique,  as  shown  by 
the  results,  seems  to  indicate  the  substitution 
of  some  other  method  where  possible. 

One  case  presented  itself  in  which  I  had  the 
opportunity  to  use  a  bone-plate  precisely  as  a 
Lane  plate  is  used.  I  am  not  at  liberty  to 
report  on  this  case  in  detail,  as  it  is  soon  to  be 
published,  but  I  may  say  that  the  result  was 
satisfactory,  and  justifies  a  careful  study  of 
the  application  of  the  bone-plate  in  selected 
cases  of  fractures,  if  plates  are  necessary, 
instead  of  plating  with  fdreign  material. 

2.  Congenital  deficiency  in  long  bones  and 
bone  transplant.  Cases  having  a  congenital 
absence  of  some  part  of  a  long  bone  lend 
themselves  most  favorably  to  bone  trans- 
plant, and  those  where  the  entire  bone  is 
absent  should  be  considered  as  possible  sub- 
jects for  benefits  from  this  kind  of  surgery. 
As  illustrative  of  congenital  total  absence  of 
a  bone,  as  far  as  rontgen  ray  aid  gives  evidence, 
is  a  child  two  years  old,  in  whom  the  fifth 
metacarpal  bone  of  the  right  hand  was 
absent;  the  little  finger  and  its  phalanges  were, 


however,  present.  Fair  moUon  in  the  Uttle 
finger  discouraged  its  sacrifice  by  amputation. 
The  possibility  of  bone  transplant  was  now 
considered.  In  a  child  two  and  one  quarter 
years  old,  Rotch,^  by  rontgen  ray,  shows  the  os 
magnum,  unciform,  lower  epiphysis  of  the 
radius,  cuniform,  and  semilunar  present.  The 
proximal  epiphysis  of  the  first  phalanx  of  the 
little  finger  is  faintly  present;  distal  and 
proximal  epiphyses  of  the  fifth  metacarpal 
are  also  faintly  present.  In  the  case  here 
mentioned,  there  was  total  absence  at  two 
years  of  the  fifth  metacarpal,  and  no  shadow 
of  the  distal  or  proximal  epiphysis  was 
present.  There  was  present,  however,  the 
proximal  epiphysis  of  the  first  phalanx  of  the 
fifth  finger  and  the  unciform  bone.  There 
was  no  attachment  for  the  proposed  bone 
transplant  which  was  intended  to  replace  the 
fifth  metacarpal.  The  transplant,  however, 
was  placed  for  the  following  reasons; 

(a)  Although  the  rontgen  ray  picture 
showed  no  distal  and  no  proximal  epiphyses  of 
the  fifth  metacarpal  bone,  normsdly  they 
should  be  there  but  would  give  no  shadow  at 
two  years  of  age. 

(b)  If  they  were  congenitally  absent,  the 
proximal  epiphysis  of  the  first  phalanx  of 
the  fifth  metacarpal  and  unciform  bones 
which  were  present  were  the  goals  for  con- 
tacting the  ends  of  the  transplant. 

(c)  It  was  either  amputation  or  a  trial  at 
bone  transplant.  This  case  was  operated  a 
week  ago. 

3.  Retention  of  position  in  scoliotic  spines 
and  bone  transplants.  The  retention  of  the 
scoliotic  spine  in  a  corrected  or  over-corrected 
position  is  a  problem  which  many  who  are 
vexed  with  the  question  of  the  treatment  of 
these  cases  are  concerned.  Some  think  that 
probably  the  bone  transplant  along  the  spinal 
column  into  the  spinous  processes,  as  is  done 
for  the  support  of  the  tuberculous  spine,  would 
prove  successful.  The  diflSculties  which 
present  themselves  in  this  work  are: 

(a)  The  correction  of  the  curve,  in  the 
severe  cases,  into  a  position  for  the  transplant. 
In  the  mild,  flexible  cases  such  satisfactory 
results  are  obtained  by  corrective  corsets  and 
exercises  that  operative  fixation  is  needless. 

^  Rotch,  ROntgen  Ray  in  Pediatrics,  Plate  31. 
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(6)  Even  when  partially  corrected  (and 
this  is  probably  aU  one  may  confidently 
expect  in  the  stiff  cases),  the  spinous  processes 
of  the  rotated  vertebrae  are  not,  as  in  Pott's 
cases,  lined  up  evenly,  but  the  entire  verte- 
brae are  bent  to  the  side,  and  each  spinous 
process  twisted  out  of  line  in  such  a  manner 
as  to  make  the  placing  of  the  transplant 
between  the  split  surfaces  of  the  posterior 
spines  extremely  difficult.  Yet  animal  ex- 
perimentation encourages  more  work  along 
this  line  with  hope  of  better  results  from 
operative  methods  than  those  obtained  by 
Hoke  ^  or  Le  Breton.^  The  latter  made 
sections  of  some  of  the  ribs  close  to  the 
spine,  and  of  a  part  of  the  erector  spinal  group 
in  the  apex  of  the  curve,  and  division  of 
several  of  the  ligaments,  but  with  doubtful 
results. 

4.  Replacing  resected  tuberculous  joints 
with  bone  transplant.  Replacement  of  re- 
sected tuberculous  joints  with  bone  taken 
from  the  patient's  tibia  often  becomes  a 
procedure  forced  upon  the  operator  with  only 
one  alternative,  amputation  of  the  limb. 
Experience  shows  that  in  resection  of  the 
knee-joint,  for  instance,  the  case  is  often  too 
far  advanced,  the  bone  of  the  femur  and  of 
the  tibia  too  extensively  destroyed  to  allow 
apposition  of  healthy,  firm  bone  with  a  fair 
possibility  of  ankylosis  strong  enough  to  give 
substantial  support.  Frequently  several 
inches  of  both  the  femur  and  the  tibia  must 
be  resected  before  the  tuberculous  material  is 
thoroughly  cleansed  away,  and  many  cases 
present  themselves  for  treatment  so  late  in 
the  disease  that  the  eradication  of  tuberculous 
material  without  amputation  is  never  accom- 
plished. Stiles  '  found  that  between  1901  and 
191 1  in  the  Royal  Edinburgh  Hospital  for 
sick  children  there  were  sixty-three  excisions 
of  the  knee  in  which  twelve  required  subse- 
quent amputation.  Without  opening  up  the 
question  of  earlier  operative  interference  in 
selected  cases  of  tuberculous  joints,  it  seems 
only  fair  to  call  attention  to  the  large  number 
of  neglected  cases  complicated  with  extensive 
involvement    of    the    para-articular    tissue, 

^  Hoke,  Tr.  Am.  Orth.  Ass.,  xgo3,  xiv. 

'  Le  Breton,  Am.  J.  Orth.  Surg.,  1907,  iv,  315. 

'  Stiles,  Harold  S.    After-ResuU^  of  Major  Operations  for  Tuber- 
culous  Disease  of  Joints.     Brit.  M.  J.,  19x2,  1364. 


amalgoid  disease,  and  advanced  anaemia,  with 
three  possibilities,  (a)  Resection  with  doubt- 
ful results.  (6)  Resection  with  transplant. 
{c)  Death  from  complications. 

The  literature  gives  an  account  of  a  case 
in  which  Streissler  *  transplanted  two  sections 
of  bone  to  take  the  place  of  a  knee-joint 
resected  for  tuberculosis.  The  case  was  one 
in  which  it  was  possible  to  cut  away  all  the 
affected  bone.  There  seems  to  be  no  case 
reported  in  which  the  transplant  was  placed 
in  tuberculous  material.  As  an  example  of  a 
knee  transplant  in  which  the  object  was: 

(i)  To  eradicate  the  disease  if  possible 
without  amputation,  and  place  the  trans- 
plant in  sound  bone;  but,  (2)  if  impossible, 
to  clean  away  all  the  diseased  bone,  then  to 
transplant  in  the  diseased  bone,  attempting  to 
give  a  stiff  leg,  strong  enough  to  bear  the 
weight  of  the  body,  thus  preventing  ampu- 
tation. 

I  report  the  following  case: 

A  girl  16  years  old,  Austrian  by  birth,  had  been  an 
invalid  for  four  years,  suffering  pain  and  inability 
to  go  to  work  or  school  on  account  of  a  tuberculous 
left  knee.  She  was  a  neglected  case,  and  her  only 
chance  for  comfort  and  working  ability  lay  in 
extreme  operative  interference.  E.  Wyllys  Anc&ews 
advised  against  amputation;  he,  however,  agreed  to 
resection,  which  was  done,  removing  about  three 
inches  of  the  femur  and  about  two  inches  of  the 
tibia.  The  involvement,  however,  was  so  extensive 
that  eradication  of  all  the  tuberculous  material  was 
impossible  without  amputation.  This  I  refused 
to  do  for  two  reasons.  First,  the  condition  of  the 
patient  was  now  not  favorable.  Second,  the  pros- 
pect for  transplanting  later  was  promising  for  a  good 
stiff  leg  instead  of  an  artificial  one.  The  wound, 
therefore,  was  closed,  extension  was  applied,  while 
a  cast  was  placed  to  give  proper  support  and 
maintain  extension.  This  resection  gave  the  pa- 
tient great  relief  and  her  general  condition  began  to 
improve.  Three  months  after  the  resection,  when 
her  blood  had  improved,  a  second  operation  was 
performed,  transplanting  a  large  piece  of  the  tibia 
from  the  opposite  leg  and  implanting  it  so  as  to 
span  the  space  between  the  tibia  and  the  femur  and 
firmly  fixing  it  to  these  bones  and  to  the  patella. 

The  technique  was  as  follows: 

A  longitudinal  incision,  fourteen  inches  long,  was 
made  in  the  midline  of  the  anterior  surface  of  the 
left  thigh  and  leg,  above  and  below  the  knee.  The 
patellar  ligaments  were  cut  at  the  outer  side  and 
below,  and  the  patella  pulled  to  the  inner  side.  The 
incision  was  carried  down  to  the  suriace  of  the  tibia 
and  the  femur.    Two  inches  of  the  upper  end  of  the 
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tibia  were  sawed  off,  leaving  a  fairly  healthy  tibial 
surface.  A  wedge-shaped  piece  of  the  anterior 
surface  of  the  tibia,  one  inch  long,  was  now  chiseled 
out  to  permit  the  graft,  ten  inches  long,  taken  from 
the  right  tibia,  to  fit  in  and  lock.  A  wedge-shaped 
piece  of  the  lower  end  of  the  femur  was  also  removed 
and  some  newly-formed  bony  tissue  chiseled  out  to 
receive  the  upper  end  of  the  graft,  but  the  bone  here 
was  soft,  tuberculous,  and  unpromising  for  a  trans- 
plant bed.  Transverse  drill  holes  were  now  made 
in  one  side  of  the  lower  end  of  the  femur,  in  the 
upper  end  of  the  tibia,  and  through  the  ends  of  the 
graft  to  correspond.  The  bone  graft  was  now  fitted 
in  place  between  the  femur  and  the  tibia  and  fixed 
by  kangaroo  tendon  through  the  drill  holes  made  in 
the  femur,  patella,  and  the  tibia.  All  periosteum 
which  was  saved  was  sutured  about  the  bone.  The 
muscles  were  sutured  together  over  the  graft  with 
catgut  and  the  wound  closed  with  silkworm  sutures 
and  dressed  with  dry  gauze,  pads,  and  sterile  band- 
age. A  plaster  of  Paris  cast  was  now  applied  from 
the  thigh  to  the  toes. 

For  the  removal  of  the  transplant  from  the  tibia 
a  longitudinal  incision  was  made  over  the  crest  of 
the  right  tibia,  twelve  inches  long,  down  to  the 
bone.  For  this  part  of  the  operation  a  fresh  set  of 
instruments  was  used.  The  muscles  were  separated 
from  the  bone  at  its  outer  surface  and  a  triangular 
graft  from  the  crest  of  the  tibia,  ten  inches  long,  was 
removed  with  its  periosteum  and  the  muscles  were 
pulled  over  the  denuded  bone  with  catgut  sutures, 
and  the  wound  closed  with  silkworm.  A  plaster  of 
Paris  cast  was  applied  from  the  knee  down,  enclosing  . 
the  foot. 

The  progress  of  this  case  since  the  transplant  was 
placed  has  been  satisfactory.  The  patient  improved 
in  general  condition.  The  wound  healed  by  first 
intention,  but  later  gave  evidence  of  a  slight  dis- 
charge of  serum,  containing  a  few  pol3miorphyler 
leucocytes  and  some  scattered  cocci.  This  soon 
cleared  up  and  both  wounds  are  closed  and  look 
resistant  and  healthy.  The  patient  is  up  and  about 
with  crutdies,  forbidden,  however,  to  bear  weight 
on  the  leg.  R5ntgen  ray  pictures  show  the  bed  in 
the  right  tibia  from  which  the  transplant  was  taken 
is  fast  filling  in,  as  is  the  case  in  a  series  of  twenty- 
seven  legs  from  which  large  grafts  were  taken  for 
tuberculous  spines,  as  reported  in  a  paper  entitled, 
''Spinal  Transplant,"  read  last  month  before  the 
Chicago  Medical  Society. 

The  pictures  of  the  transplant,  placed  with 


its  upper  end  in  the  remains  of  a  tuberculous 
femur,  one  side  of  which  was  too  soft  to  hold 
a  drill  hole,  and  the  lower  end  also  lying  in 
tuberculous  material,  show  regeneration  of 
bone  taking  place,  with  the  lower  end  of  the 
transplant  well  interlocked  with  the  tibia 
and  the  upper  end  in  good  condition  but 
somewhat  atrophied.  This  bone  support 
looks  better  at  tiiis  time,  six  months  after  the 
operation,  than  I  had  anticipated,  in  view  of 
the  decayed  condition  of  the  femur  at  the 
time  of  the  operation. 

An  interpretation  by  Adolph  Hartung,  of 
the  rontgen  ray  lantern  slide,  is  as  follows: 

"The  anteroposterior  view  of  the  plate 
shows  an  absent  area  about  the  knee  joint  at 
the  lower  portion  of  the  femur  and  the  upper 
part  of  the  tibia.  Extending  between  the 
ends  of  these  two  bones  and  into  their  medul- 
lary canal  for  a  distance  of  about  one  inch  is 
a  splint  having  the  consistency  of  soUd  bone 
and  tapering  somewhat  at  its  upper  end. 
Around  this  upper  end  some  rarefaction  has 
occurred  in  the  femur,  uniform  on  its  outer 
but  irregular  on  its  inner  aspect.  Well 
defined  calcareous  deposits  extend  from  the 
margins  of  the  resected  femur  and  tibia. 
Along  the  lower  end  of  the  splint  they  seem 
to  encircle  it  fairly  uniformly  up  to  the  head 
of  the  fibula.  The  fibula  is  entirely  intact 
and  normal  in  appearance.  The  patella  is 
indistinctiy  outlined  and  apparentiy  covered 
by  overlying  shadows  of  calcareous  material, 
of  which  there  is  a  good  deal  to  be  seen 
throughout  the  joint  area. 

"The  lateral  view  shows  much  the  same 
picture  except  that  here  the  patella  seems 
intact  and  directiy  in  contact  with  the  bone 
splint.  The  upper  end  of  the  splint  is  very 
near  the  anterior  aspect  of  the  femur.^  Con- 
siderable calcareous  deposit  is  seen  behind  the 
splint  and  also  around  its  lower  end." 
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SUPERNUMERARY   URETER  OPENING   EXTRAVESICALLY 

By  henry  DAWSON  FURNISS,  M.  D.,  F.  A.  C.  S.,  New  York  City 


SUPERNUMERARY  ureters  emptying 
into  the  bladder  are  often  seen,  but  a 
supernumerary  ureter  opening  extra- 
vesically  is  a  rarity,  and  because  of 
this,  its  clinical  importance,  and  the  fact  that 
there  is  generally  a  failure  to  properly  diagnose 
the  condition,  I  report  my  case. 

N.  M.,  a  girl  of  twenty  years,  referred  by  Dr.  A.  R. 
Stem.  Her  menstrual  history  was  negative,  and 
she  had  never  been  pregnant.  As  long  as  she  can 
remember  she  had  been  wet  with  urine,  day  and 
night,  and  yet  voids  normaUy  once  or  twice  a  day. 
Neither  exertion  nor  rest  has  any  effect  upon  this 
condition.  The  patient  is  well  formed,  shows  no 
stigmata  of  degeneration,  nor  abnormalities  of  the 
genital  organs. 

The  condition  was  suspected  from  her  history, 
which  was  characteristic; i.  e.,  constant  discharge  of 
urine  since  birth  in  addition  to  normal  voiding. 

The  examination  was  made  with  the  idea  of 
finding  an  abnormally  opening  ureter  and  was 
conducted  as  follows : 

Ten  ccm.  of  three-tenths  of  one  per  cent 
solution  of  indigo-carmin  was  injected  intra- 
venously and  the  patient  then  cystoscoped.  A 
normally  situated  ureter  excreting  urine  in  a 
normal  manner  was  found  on  ei^er  side;  no 
vesical  lesions  nor  malformations  were  noted 
in  the  external  orifice  of  the  urethra.  The 
whole  urethra  (with  the  Kelly  speculum)  and 
the  entire  vagina,  with  the  patient  in  the  knee- 
breast  posture,  was  then  inspected  without 
discovering  the  source  of  the  leakage. 

Still  being  convinced  that  the  condition  was 
as  at  first  suspected,  I  plugged  the  vagina  with 
wet  cotton  tampons,  put  wet  cotton  appUca- 
tors  in  the  urethra  extending  just  to  the  vesical 
sphincter  of  the  urethra,  and  a  pledget  of  wet 
cotton  over  the  vestibule  of  the  vagina.  After 
waiting  fifteen  minutes  these  were  removed, 
and  it  was  found  that  the  cotton  over  the 
urethral  orifice  was  stained  faintly  blue  while 
the  ones  from  the  urethra  and  vagina  showed 
no  discoloration. 

Close  inspection  failed  to  show  the  ureter 
until  the  patient  strained  in  moving,  when 
there  was  a  discharge  of  a  few  drops  of  fluid 
from  a  minute  orifice  in  the  median  line  just 


at  the  lower  edge  of  the  urethral  opening. 
A  No.  6  ureteral  catheter  could  be  introduced 
only  two  inches,  running  slightly  to  the  left. 
From  this  was  obtained  in  ten  minutes  3ii  of  a 
faintly  bluish  colored  fluid  of  a  low  specific 
gravity.  The  specific  gravity  was  not  taken, 
nor  was  an  estimate  of  the  urea  percentage 
made. 

It  would  have  been  interesting  to  have 
injected  all  three  ureters  with  coUargol  and 
to  have  radiographed  the  patient  to  see 
their  relations  to  each  other  and  to  the  kid- 
ney pelves,  but  this  was  abstained  from,  as 
it  would  have  been  of  no  benefit  to  the 
patient,  and  we  ran  the  danger  of  causing 
infection,  ureters  opening  extravesically  being 
especially  susceptible. 

Operation.  On  June  28,  1913,  in  the  Post- 
Graduate  Hospital,  imder  ether  anaesthesia, 
the  supernumerary  ureter  was  catheterized  for 
four  inches  with  a  ureteral  catheter.  Using 
this  as  a  guide,  an  incision  was  made  over  it 
on  the  under  surface  of  the  urethra,  but  unfor- 
timately  the  incision  went  into  the  ureter  itself, 
which  was  thin-walled  and  dilated  to  the  size  of 
a  large  lead  pencil.  This  dilatation  involved 
only  the  distal  one  inch  of  the  ureter.  Think- 
ing that  the  whole  xureter  would  possibly  be 
dilated,  and  that  I  would  have  great  diflSculty 
in  dissecting  it  out,  I  then  put  through  the 
urethra  a  uterine  soimd' which  was  made  to 
bulge  the  bladder  just  over  this  ureteral  sac. 
An  opening  between  this  sac  and  the  bladder 
was  made,  and  the  mucosa  of  the  ureteral  sac 
and  the  mucosa  of  the  bladder  sutured  to- 
gether. Next  the  floor  of  the  ureteral  sac  and 
the  external  orifice  of  the  ureter  were  closed 
with  fine  catgut,  thus  producing  a  fistula 
between  the  bladder  and  the  ureteral  sac  into 
which  the  ureter  emptied. 

The  vagina  was  closed  over  this  with 
sutures  of  silkworm  gut.  A  retention  catheter 
was  put  into  the  bladder,  and  removed  on  the 
fourth  day;  up  to  this  time  there  had  been  no 
leakage,  but  following  the  removal  of  the 
catheter,  the  patient  had  the  same  leakage  as 
before  the  operation. 
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Because  of  this  failure  the  patient  was 
operated  upon  again  on  July  nth.  The  silk- 
worm gut  sutures  were  removed  and  it  was 
found  that  the  leakage  occurred  from  the 
posterior  end  of  the  incision.  To  gain  better 
access  to  the  ureter  a  pararectal  incision  was 
made  through  the  left  sulcus  of  the  vagina;  a 
catheter  was  then  passed  into  the  ureter  and 
the  ureter  dissected  out  for  an  inch  and  a  half. 
I  was  surprised  to  find  how  easily  this  was 
done  and  to  see  how  thick  the  ureter  really 
was,  being  here  the  size  of  a  goose  quill, 
A  uterine  sound  was  then  passed  through  the 
urethra  and  made  to  bulge  the  bladder  just 
behind  and  to  the  inner  side  of  the  normal 
opening  of  the  left  ureter.  A  small  incision 
was  made  on  the  point  of  the  sound  which 
was  then  pushed  into  the  vagina.  A  suture 
was  passed  through  one  lip  of  the  ureter,  tied 
to  the  sound,  and  in  this  way  the  ureter  was 
pulled  into  the  bladder  for  a  distance  of 
three  quarters  of  an  inch.  This  suture  was 
withdrawn  through  the  urethra  and  with  a 
needle  was  anchored  just  outside  of  the 
ditoris.  One  fine  suture  of  plain  catgut  was 
passed  through  a  portion  of  the  muscular  wall 
of  the  ureter  and  tiie  opening  into  the  bladder, 
and  the  vagina  closed  over  this  with  inter- 
rupted sutures  of  catgut.  A  retention  cathe- 
ter was  put  into  the  bladder  for  four  days. 

Following  this  operation  there  was  not  a 
bit  of  leakage,  but  the  patient  experienced 
frequent  and  painful  urination  due  to  a  rather 
severe  cystitis,  which  lasted  ten  days,  but  was 
cleared  up  by  irrigations  with  nitrate  of  silver 
solution. 

Two  days  following  the  second  operation 
the  patient  had  a  rise  of  temperature  and  pain 
in  the  region  of  the  left  kidney.  The  temper- 
ature quickly  subsided,  but  since  then  there 
has  been  more  or  less  pain  in  the  renal  region. 

An  examination  on  August  ist  with  the 
cystoscope  shows  the  ureter  that  was  implant- 
ed as  a  small  round  opening  just  behind,  and 
to  the  inner  side  of,  the  normal  ureter.  I  have 
been  unable  to  catheterize  this  on  account  of 
its  minuteness;  and  after  an  intravenous 
injection  of  indigo-carmin  I  have  seen  no 
elimination  of  the  dye  from  it.  There  seems 
to  be  a  periodical  discharge  of  small  amounts 
of  clear  fluid,  though  of  this  I  am  not  certain. 


In  most  of  the  reported  cases,  as  in  mine, 
the  following  conditions  were  noted: 

Minute  orifices:  In  ureters  opening  just 
below  the  urethra  this  has  been  described  by 
all  except  Olshausen  as  a  very  minute  round 
orifice,  and  generally  the  location  has  been 
just  on  the  margin  of  the  external  orifice  of 
the  urethra. 

In  Olshausen's  case  this  orifice  was  de- 
scribed as  '* slit-formed."  These  orifices  are 
very  difficult  to  discover,  even  when  directiy 
under  the  eye,  and  are  best  seen  after  giving 
the  patient  methylene-blue  or  indigo-carmin 
to  render  the  urine  blue. 

Sac  formation;  In  most  of  the  cases  this  has 
been  noted  just  back  of  the  contracted  orifice, 
but  this  as  a  rule  involves  only  the  terminal 
portion  of  the  ureter.  The  difficulty  in  cathe- 
terization is  due  to  the  trouble  in  making  the 
catheter  enter  the  ureter  at  the  kidney  end  of 
the  sac. 

Impaired  function;  This  is  most  probably 
due  to  the  back  pressure  atrophy  caused  by 
the  contracted  orifice  of  the  ureter.  This  has 
been  noted  in  most  of  the  cases  as  evidenced 
by  the  light  color,  low  specific  gravity  of 
urine  with  small  urea  content,  and  deficient 
elimination  of  phenolsulphonephthalein  and 
indigo-carmin. 

Tendency  to  Complications;  This  is  noted  in 
many  cases  of  supernumerary  ureter,  and 
when  they  open  extravesically  it  is  increased. 
Infection  after  instrumentation  because  of 
the  poor  drainage  due  to  the  contracted 
orifice  is  the  most  usual  complication.  Cessa- 
tion of  function  was  apparent  in  my  case,  but 
not  noted  in  those  reported  by  the  authorities 
mentioned  below.  This  cessation  probably 
came  from  the  contraction  of  the  vesical 
orifice  of  the  ureter. 

Diagnosis,  From  the  history  of  inconti- 
nence since  birth  with  normal  voiding  of 
urine,  an  abnormal  opening  of  tiie  ureter 
should  be  suspected. 

If  by  inspection  the  orifice  of  the  ureter  is 
not  seen,  indigo-carmin,  methylene-blue  or 
phenolsulphonephthalein  should  be  given,  and 
the  vagina  and  vulva  packed  witii  cotton. 
If  phenolsulphonephthalein  is  used  the  cotton 
should  be  wet  with  an  alkaline  solution  to 
bring  out  the  color;  after  fifteen  to  twenty 
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minutes  the  cotton  is  removed  and  the  stained 
portion  will  give  a  clue  to  the  point  of  the 
opening  of  the  ureter. 

Cystoscopy  will  show  whether  the  extra- 
vesical  ureter  is  supernumerary,  or  the  only 
one  from  the  kidney. 

Many  operations  have  been  proposed  for 
this  condition,  such  as  ligation  of  the  ureter, 
establishment  of  a  fistula  between  the  sac-like 
portion  of  the  ureter  and  bladder,  implanta- 
tion of  the  ureter  into  the  bladder  either 
through  the  vagina  or  abdominally,  both 
intra-  and  extra-peritoneally,  partial  ne- 
phrectomy, removing  the  portion  of  the  kidney 
drained  by  the  supernumerary  ureter. 

From  a  study  of  my  case  and  those  reported 
in  the  literature,  I  believe  the  vaginal  im- 
plantation the  procedure  of  choice. 

To  determine  just  how  this  should  be  best 
done,  I  shall  in  the  future  attempt  to  cathe- 
terize  the  two  ureters  on  the  side  affected 
with  different  kinds  of  X-ray  bougies  and  have 
stereoradiographs  made.  By  determining  the 
relation  of  one  to  the  other,  the  operation  can 
be  so  planned  that  they  will  not  be  twisted 
aroimd  each  other. 

For  those  desiring  to  review  the  literature 
of  the  subject,  I  refer  them  to: 

Adrian  &  A.  V.  Lichtenberg,  Ztschr.  f.  Urol.  Chir., 
1913,  i,  Nos.  2  and  3.  Die  KHnische  Bedeutung  der 
Missbildungen  der  Niere,  des  Nierenbeckens  und 
Harleiters. 


Job.  Hartman  ^  of  Leipzig,  reports  from  the 
literature: 

Sixteen  certain  cases  of  superntunerary  extra- 
vesical  ureters,  twelve  uncertain  cases  of  super- 
numerary extravesical  ureters  and  seven  cases  of 
single  ureter  opening  extravesically. 

J.  P.  Hartman,  of  Copenhagen,^  reports  nineteen 
cases  of  supernumerary  ureters  opening  extravesical- 
ly, operated  upon  by  various  surgeons  after  the  fol- 
lowing methods: 


No. 

Ligation i 

Ureterocystotomy 

Intravesical 2 

Vaginal 5 

Implantation 

Laparotomy 3 

Abdominal  extraperi- 
toneal    I 

Vaginal 6 

Resection  of  Kidney. ...  i 


Success-     Unsuccess- 
ful ful 


2 
O 


O 


19 


I 

4 
I 

10 


o 
2 
o 


He  also  gives  the  following  analysis  of  thirty - 
seven  cases  of  ureter  opening  extravesically,  four- 
teen of  which  are  supernumerary  ureters: 


Opening  in  the  No.  Single  Super> 

ureter         numcraiy 

Urethra 6  3  3 

Vagina 853 

Vestibule 21  11  8  (2?) 

Gartner's  Duct 2  ?  ? 

>  Ztsdur.  f.  UroL,  Z013,  viL  439,  Zur  Casuistick  und  Operative  Be- 
handlnng  Uberzalige  aberanter  Ureteren. 

*  Ztschr.  f.  Gynilk.  Urol.,  zgxa,  iv.  69. 
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THE   INFLUENCE   OF  ECTOPIC  PREGNANCY  ON  THE  UTERUS,  WITH 
SPECIAL   REFERENCE   TO   CHANGES   IN   ITS   BLOOD 
SUPPLY  AND   UTERINE   BLEEDING^ 

Based  on  the  Study  of  25  Injected  Uteri  Associated  with  Ectopic  Pregnancy 

By  JOHN  A.  SAMPSON,  M.  D.,  Albany,  N.  Y. 


THE  purpose  of  the  present  article  is 
to  show  the  influence  of  ectopic 
pregnancy  on  the  uterus,  with  special 
reference  to  the  changes  in  its  blood 
supply  and  the  etiology  of  the  uterine  bleed- 
ing due  to  this  condition.  The  latter  is  an 
important  symptom,  which  is  usually  present 
in  these  cases  when  the  physician  is  first 
called  to  see  the  patient. 

The  material  for  this  study  consisted  of 
twenty-five  uteri  associated  with  ectopic 
pregnancy  which  were  removed  at  operation, 
and  as  a  matter  of  routine  injected  soon 
afterwards. 

Dr.  Richard  R.  Smith,  in  191 1,  presented 
before  the  American  Gynecological  Society 
a  paper  entitled  '^Repeated  Ectopic  Preg- 
nancy, with  a  Report  of  Four  Cases  and  a 
Statistical  Review  of  the  Literature.'**  He 
concludes  that  "normal  pregnancies  following 
ectopic  pregnancy  are  not  as  frequent  as  one 
might  hopefully  suggest,  and  that  the 
practical  lesson  to  be  drawn  from  this  dis- 
cussion of  repeated  ectopics  relates  to  the 
disposition  of  the  opposite  tube  at  the  time 
of  the  operation.  The  strong  tendency  of 
the  last  decade  toward  conservation  of  the 
pelvic  organs  has  resulted  in  the  saving  of  the 
opposite  tube  with  most  surgeons  unless  it  is 
diseased.  Is  this  conservation  based  on 
logical  groimds?  It  is  my  opinion  that  we 
must  modify  it.  The  common  basis  for 
decision  has  been  the  condition  of  the  tube 
under  judgment,  and  a  Uttle  thought  will 
show  this  to  be  unreliable.  In  very  many  of 
the  reports  in  which  its  condition  is  men- 
tioned it  is  spoken  of  as  normal.  It  must  be 
frankly  acknowledged  that  we  are  unable  to 
judge  of  the  capabilities  of  a  tube  from  its 
appearance.  Shall  we  not  rather  consider 
the  woman's  condition  relative  to  age,  previ- 


*Tr.  Am.  Gjnec.  Soc,  igii,  zzxvu 


ous  child  bearings,  her  health,  her  wishes,  and 
the  danger  lurking  in  the  tube  that  is  left, 
whatever  its  appearance.  I  would  suggest 
that  the  matter  of  future  possibilities  be 
freely  discussed,  so  far  as  practicable,  with 
each  patient  before  the  abdomen  is  opened, 
and  would  suggest  the  following  outhne  of 
procedure: 

"i.  If  a  woman  has  had  no  children  and 
is  young,  or,  being  older,  is  desirous  of  having 
children,  we  should  conserve  the  opposite 
tube  unless  it  is  hopelessly  closed.  We  do 
this  deliberately,  with  the  full  knowledge  that 
further  pregnancies  may  not  occur  and  that 
she  may  have,  in  spite  of  the  normal  ap- 
pearance of  the  tube,  a  further  ectopic. 

'^2.  In  women  who  have  borne  children, 
we  may  be  governed  by  her  desire  to  have 
more,  and  may  leave  it  unless  it  is  absolutely 
closed. 

''3.  In  women  who  have  had  children  and 
have  borne  as  many  as  they  desire,  we  should 
imhesitatingly  remove,  the  opposite  tube  and 
preclude  the  possibility  of  further  accident, 
whether  the  tube  appears  normal  or  not. 

"By  following  this  course  we  should  at 
least  have  a  good  excuse  for  submitting  a 
woman  to  the  distressing  possibility  of  a 
second  ectopic  pregnancy." 

For  the  last  four  years  I  have  been  follow- 
ing a  procedure  similar  to  the  one  outlined 
by  Smith,  and  my  own  experience  has 
justified  this  procedure.  Previous  to  1905  I 
had  operated  upon  eleven  cases  of  ectopic 
pregnancy  in  the  service  of  Dr.  Howard  A. 
Kelly,  of  Baltimore,  and  know  nothing  of  the 
future  of  these  cases,  but  in  only  five  was  a 
subsequent  pregnancy  possible,  both  tubes 
or  the  uterus  and  tubes  having  been  removed 
in  the  other  six. 

Since  coming  to  Albany,  in  1905,  I  have 
operated  upon  forty  cases  of  ectopic  preg- 


^  Read  before  the  American  Gynecological  Society,  May,  igii* 
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nancy.  In  only  eleven  was  a  future  preg- 
nancy possible,  the  uterus  having  been  re- 
moved in  twenty-six,  and  future  conception 
made  impossible  by  the  removal  of  both 
tubes  in  one,  the  only  remaining  tube  in 
another,  and  one  having  died  soon  after  the 
operation.  The  subsequent  history  of  these 
eleven  patients  is  of  interest,  especially  as  the 
opposite  tube  was  carefully  examined  in 
nine  of  them  and  was  apparently  normal; 
and  was  saved  with  the  hope  of  subsequent 
uterine  pregnancy.  In  two  the  condition  of 
the  patients  was  so  grave  at  the  time  of  the 
operation  that  the  opposite  tube  was  not 
examined.  Five  of  the  eleven  patients  have 
not  conceived  since  the  operation  (less  than 
six  months  has  elapsed  since  the  operation  in 
two  of  them).  Of  the  other  six  patients  two 
have  borne  children;  one  has  had  two  children 
since  her  operation,  and  another  has  had  one; 
the  latter  has  subsequently  had  a  tubal  preg- 
nancy in  the  remaining  tube.  Three  have  had 
miscarriages,  one  has  had  four,  and  two  have 
had  one  each.  The  sixth  has  had  a  tubal 
pregnancy  in  the  opposite  tube.  Therefore, 
two  of  the  six  have  had  a  tubal  pregnancy 
in  the  opposite  tube;  one,  as  already  stated, 
was  preceded  by  a  uterine  pregnancy.  In 
addition  I  have  encountered  two  other  cases 
of  tubal  pregnancy  in  which  the  opposite  tube 
had  been  removed  for  a  similar  condition  by 
another  surgeon. 

My  own  experience  conclusively  proves  that 
when  we  do  not  remove  the  opposite  tube, 
even  though  it  appears  normal,  when  operat- 
ing for  tubal  pregnancy,  the  patient  may 
subsequently  have  a  pregnancy  in  that  tube. 

In  spite  of  the  dangers  of  repeated  ectopic 
pregnancy,  I  believe  that  the  chance  of  sub- 
sequent pregnancy  should,  if  possible,  be  pre- 
served in  women  who  are  desirous  of  having 
children  or  should  have  them  irrespective  of 
their  own  wishes.  While  the  discussion  of 
future  possibilities  with  patients  before  operat- 
ing has  certain  drawbacks,  it  also  has  certain 
advantages,  and  I  believe  the  latter  outweigh 
the  former.  It  is  true  that  the  patient  may 
live  in  fear  of  a  subsequent  tubal  pregnancy 
and  at  times  become  very  apprehensive. 
There  is  the  decided  advantage,  however, 
that  if  it  does  take  place  the  patient  immedi- 


ately consults  a  physician  and,  in  fact,  may 
herself  make  the  correct  diagnosis,  as  occurred 
in  two  of  the  four  cases  of  repeated  tubal  preg- 
nancy I  have  seen.  But  why  remove  the 
uterus?  I  do  not  consider  that  it  is  usually 
good  surgical  judgment  to  remove  both  tubes 
and  leave  the  uterus  in  a  patient  who  may 
previously  have  had  a  pelvic  infection  or  may 
have  pelvic  adhesions  after  the  operation. 
The  possibilities  of  trouble  subsequent  to  a 
hysterectomy  are  less  than  after  a  bilateral 
salpingectomy,  and  the  added  danger  in  nine- 
tenths  of  the  cases  is  not  appreciable.  There 
was  only  one  operative  mortality  in  the  fifty- 
one  cases  and  that  followed  a  unilateral 
salpingo-oophorectomy. 

Methods  of  preserving  and  studying  the 
material. — The  injection  mass  used  was  fifteen 
per  cent  gelatin,  which  contained  in  suspen- 
sion either  a  pigment  or  some  material 
(usually  bismuth  subcarbonate)  which  is  im- 
pervious to  the  X-ray.  The  methods  of  in- 
jecting, preserving,  and  studjdng  the  speci- 
mens were  similar  to  those  described  in  my 
paper  "The  Blood  Supply  of  Uterine  Myo- 
mata."^ 

Photographs  were  made  of  cross  or  sagittal 
sections  of  the  more  interesting  uteri  where 
pigment  was  used  in  the  injection  mass  and 
radiographs  were  made  of  cross  "slices"  of 
the  uteri  injected  with  bismuth.  The  con- 
tents of  all  the  tubes,  the  seat  of  an  ectopic 
pregnancy,  were  examined  microscopically. 
From  three  to  six  "blocks"  were  taken  from 
different  parts  of  the  uterine  wall,  including 
the  mucosa,  and  examined  microscopically 
in  order  to  ascertain  the  exact  condition  of  the 
myometrium  and  endometrium  in  different 
parts  of  the  uterus,  and  microphotographs 
were  made  of  many  of  these. 

The  pregnancy  in  all  the  twenty-five  cases 
was  situated  in  the  tube,  the  right  tube  being 
involved  in  nineteen  and  the  left  in  six.  Only 
one  was  of  the  interstitial  variety.  Ten 
definitely  arose  in  the  ampulla  of  the  tube  and 
foiu:  in  the  isthmus.  In  the  remaining  ten  it 
was  difficult  to  determine  the  exact  part  of 
the  tube  in  which  the  pregnancy  first  devel- 
oped, on  account  of  the  general  distention  of 
the  greater  portion  of  the  tube.     From  their 

^  Suxg.,  Gynec  &  ObsL.  zgia,  xiv,  2x5. 
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appearance  it  would  seem  that  in  the  major- 
ity, if  not  in  all  of  these  ten,  the  pregnancy 
first  developed  in  the  ampulla.  Tubal  abor- 
tion was  present  in  sixteen  and  rupture  in 
eight,  and  in  one  (the  one  arising  in  the 
interstitial  portion  of  the  tube)  the  comu  of 
the  uterus  was  about  to  rupture. 

I  regret  that  I  am  unable  to  present  a  com- 
plete study  of  this  problem,  as  all  the  stages 
of  ectopic  pregnancy  were  not  encountered 
in  this  series,  and  some  of  the  most  important 
ones  were  absent.  In  all  of  my  cases  the 
termination  of  the  pregnancy  had  begun 
before  I  saw  the  patient,  and  the  shortest 
time  that  had  elapsed,  from  the  onset  of  these 
symptoms  imtil  the  day  of  the  operation,  was 
three  days,  and  the  largest  foetus  found  was 
only  6  cm.  long. 

All  of  the  uteri  in  this  series  were  studied 
with  a  knowledge  of  the  clinical  history  of  the 
case  (not  complete  in  every  case). 

The  most  important  data  in  studying  the 
injBuence  of  ectopic  pregnancy  on  the  uterus 
are:  first,  the  age  of  the  ectopic  gestation 
when  the  termination  of  the  pregnancy  be- 
gan; second,  the  time  that  had  elapsed  from 
the  onset  of  the  termination  of  the  pregnancy 
until  the  operation,  and,  if  completely  ter- 
minated, the  date  of  the  last  severe  attack  of 
pain;  third,  the  condition  found  within  the 
pregnant  tube,  and  especially  whether  the 
products  of  conception  were  still  present  or 
not,  and,  if  present,  what  they  were;  fourth, 
whether  or  not  uterine  bleeding  had  been 
present,  and  especially,  if  present  the  day  of 
the  operation.  Other  data  are  of  interest, 
such  as  the  age  of  the  patient,  her  menstrual 
and  marital  history,  the  situation  of  the 
ectopic  pregnancy,  and  the  method  of  termina- 
tion (whether  by  tubal  abortion  or  rupture) 
and  associated  conditions,  but  all  these  are  of 
secondary  importance  to  those  just  men- 
tioned. 

The  age  of  the  ectopic  gestation  is  difficult 
to  determine  even  when  the  embryo  or  foetus 
is  foimd  if  several  days  have  elapsed  since  the 
begmning  termmation  of  the  pregnancy, 
because  its  growth  might  cease  at  that  time, 
or  it  may  even  become  smaller  (some  are 
apparently  entirely  absorbed),  or  if  it  con- 
tinued to  grow  its  rate  would  probably  be 


retarded.  The  menstrual  history  is  often  of 
very  little  value  in  deciding  this  point,  as  in 
many  instances  the  patient  had  not  missed 
her  menstrual  period.  The  size  of  the  tube 
may  be  misleading  as  an  index  of  the  age  of 
gestation,  as  it  depends  upon  several  factors, 
the  most  influential  of  which  is  the  amount 
of  haemorrhage  into  the  lumen  of  the  tube 
and  the  ease  with  which  it  escaped  into  the 
peritoneal  cavity.  There  was  not  any  evi- 
dence, in  this  series,  of  the  blood  in  the  tube 
escaping  into  the  uterine  cavity.  I  have 
attempted  to  determine  the  age  of  ectopic 
pregnancy  from  all  the  available  factors  in 
each  case,  relying  for  the  most  part  on  the 
conditions  foimd  within  the  tube.  The 
embryo  or  foetus  was  found  in  six  cases,  and 
five  of  these  were  still  within  the  tube.  The 
length  of  five  of  these  was  as  follows:  3  mm., 
4  nrni.,  1.2  cm.,  4  cm.,  and  6  cm.;  the  sixth 
was  2.6  mm.  in  cross  section  (accidental 
finding  in  a  stained  section).  The  gestation 
sac  was  found  in  the  tube  in  five  other  in- 
stances without  any  evidence  of  the  embryo 
in  the  tube,  the  latter  having  been  absorbed 
or  expelled.  The  greatest  diameter  of  each 
of  these  five  sacs  was  as  follows:  i  cm.,  1.4 
cm.,  1.5  cm.,  1.8  cm.,  and  2  cm.  In  ten 
specimens  chorionic  villi  were  found,  but  the 
embryo  or  gestation  sac  was  not  seen;  in  the 
four  remaining  cases  no  trace  of  the  ectopic 
pregnancy  was  found  other  than  the  dotted 
blood.  The  five  gestation  sacs  without 
embryos,  the  largest  of  which  had  a  diameter 
of  only  2  cm.,  and  the  three  smallest  embryos 
found  in  sacs  having  diameters  of  1.2,  2,  and 
3.5  cm.,  have  led  me  to  believe  that  the 
termination  of  the  tubal  pregnancy  in  these 
eight  cases  probably  began  within  the  first 
month,  and  I  believe  that  the  majority  of  the 
others  also  terminated  early,  the  most  ad- 
vanced pregnancy  containing  a  foetus  only  6 
cm.  long. 

The  time  that  had  elapsed  since  the  onset 
of  the  termination  of  the  pregnancy  is  based 
on  the  date  of  the  first  attack  of  pain,  which 
is  usually  preceded  by,  associated  with,  or 
soon  followed  by  uterine  bleeding.  Both 
symptoms  were  present  in  all  but  one  of  these 
cases,  and  in  the  majority  of  them  more  or 
less   constantly   until   the   operation.      One 
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would  expect  that  the  condition  of  the  uterus 
would  change  with  the  length  of  this  time, 
and  this  was  found  to  be  true.  Only  two  of 
the  patients  were  operated  upon  within  the 
first  week  of  their  acute  illness,  three  between 
one  and  two  weeks,  three  between  two  and 
four  weeks,  fourteen  between  four  and  eight 
weeks,  and  three  after  eight  weeks.  The 
longest  time  that  had  elapsed  since  the  onset 
of  symptoms  suggesting  the  beginning  termi- 
nation of  the  pregnancy  (pain  and  uterine 
bleeding)  was  seventy- two  days;  this  patient 
was  confined  to  her  bed  the  greater  part  of 
this  time,  and  uterine  bleeding  continued 
more  or  less  constantly  throughout  the  time 
and  was  present  the  day  of  the  operation. 
The  termination  of  the  pregnancy  in  this 
instance  was  incomplete,  a  gestation  sac  3.5 
cm.  in  its  longest  diameter  was  still  in  the 
tube,  and  what  appeared  to  be  the  re- 
mains of  the  embryo,  4  nun.  long,  within 
this  sac. 

In  the  case  of  the  interstitial  pregnancy  the 
comu  of  the  uterus  was  about  to  rupture 
(see  Case  25),  and  the  gestation  sac  was 
still  present,  surrounded  by  blood,  but  no 
trace  of  the  embryo  was  found.  In  twenty- 
one  of  the  twenty-five  cases  of  tubal  preg- 
nancy, as  already  stated,  some  of  the  products 
of  conception  were  foxmd  within  the  tube.  In 
these  twenty-one  cases  the  termination  of  the 
tubal  pregnancy  was  incomplete  in  the  fullest 
sense,  although  four  weeks  or  more  had 
elapsed  in  seventeen  of  them  since  the  termina- 
tion began  and  over  eight  weeks  in  three. 
In  four  cases  no  trace  of  the  embryo  or  gesta- 
tion sac  were  found  within  the  tube.  One 
of  these  had  terminated  by  tubal  abortion, 
and  in  the  manipulation  of  the  tube  at  the 
time  of  the  operation  a  bloody  mass  was 
expressed  from  the  fimbriated  end  of  the 
tube,  which  was  lost.  In  the  remaining  three 
the  pregnancy  had  terminated  by  rupture  and 
the  tube  was  badly  torn.  Still  in  these  three 
the  apparent  completion  of  the  termination 
of  the  pregnancy  may  have  been  accomplished 
by  the  manipulation  of  the  tube  at  the  time  of 
the  operation,  and,  furthermore,  the  fact  that 
chorionic  villi  were  not  found  does  not  prove 
that  they  were  not  there,  for  the  entire  tube 
was  not  examined  microscopically.    My  own 


studies  (based  on  only  twenty-five  cases) 
have  led  me  to  believe  that  the  termination 
of  the  pregnancy  is  rarely  complete  in  the  full 
sense  of  the  term  when  the  patient  is  ©iter- 
ated upon,  and  as  long  as  it  is  incomplete 
attacks  of  pain  and  uterine  bleeding  may 
occur. 

Twenty-four  of  the  twenty-five  {mtients 
gave  a  history  of  uterine  bleeding,  usually 
inconstant  and  associated  with  attacks  of  pain. 
The  only  one  which  did  not  give  a  history  of 
uterine  bleeding  showed  intact  decidua  forma- 
tion of  the  endometrium  and  a  foetus  6  cm. 
long  in  a  tube  with  a  smaU  opening  in  its 
upper  surface  through  which  chorionic  villi 
protruded.  In  some  the  uterine  bleeding 
preceded  the  pain  and  in  others  a  severe  at- 
tack of  pain  was  the  first  indication  of  the 
beginning  termination  of  the  pregnancy. 
The  exact  relation  between  the  two  was  not 
ascertained  in  all  the  cases.  In  all  but  three 
of  the  specimens  some  of  the  venous  injection 
mass  escaped  from  the  endometrium  into 
the  uterine  cavity  and  out  the  cervix  when  the 
specimen  was  injected,  and  in  no  instance  did 
any  of  the  arterial  mass  escape.  The  uterine 
bleeding  in  all  these  cases  was  of  venous  origin 
and  arose  from  the  endometrium^  and  in  not  a 
single  instance  did  it  escape  from  the  tube  into 
the  uterine  cavity. 

The  associated  tubal  and  ovarian  conditions 
presented  some  unusual  features.  In  one 
instance  the  pregnant  tube  communicated 
with  the  sigmoid  through  the  fimbriated 
extremity,  and,  aside  from  pain,  attacks  of 
bleeding  from  the  rectum  was  the  most 
marked  symptom  the  patient  had  (see  Case 
23).  In  another  case  a  necrotic  parovarian 
cyst,  13  cm.  in  diameter,  with  a  twisted  ped- 
icle, was  present  in  the  opposite  ovary  (see 
Case  4).  Retention  cysts  of  the  ovary  were 
present  in  six  instances,  in  two  cases  bilateral. 
I  do  not  understand  the  significance  of  their 
occurrence.  The  definite  results  of  previous 
pelvic  inflammation  were  encountered  in  nine, 
a  tubo-ovarian  abscess  once,  a  pyosalpinx 
once,  hydrosalpinx  once,  bilateral  tubal 
tuberculosis  once,  and  in  the  remaining  five 
old  adhesions  about  the  opposite  tube  and 
ovary.  In  eight  instances  the  opposite  tube 
and  ovary  appeared  normal. 
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THE  BLOOD  SUPPLY  OF  THE  NON-PREGNANT 

UTERUS 

I  have  alreaxiy  described  certain  features  of 
this  in  two  previous  articles.^  In  connection 
with  the  study  of  the  present  subject,  I  wish 
to  again  briefly  describe  the  blood  supply  of 
the  uterus  with  special  attention  to  that  of 
the  endometrium,  concerning  which  I  have 
learned  more  since  writing  the  previous 
articles. 

The  course  of  each  uterine  artery  along  the 
side  of  the  uterus  and  its  free  anastomosis 
with  the  ovarian  of  the  same  side  are  well 
known.  From  each  uterine  artery  branches 
arise,  at  intervals,  which  penetrate  the  uterus. 
These  branches,  which  I  have  called  arcuate 
arteries,  pass  between  the  outer  and  middle 
third  of  the  anterior  or  posterior  uterine  wall, 
and  each  one  supplies  a  quadrantal  segment 
of  the  uterus,  corresponding  to  a  segment  of 
either  the  anterior  or  posterior  half  of  the 
Miillerian  duct  of  that  side.  They  terminate 
in  median  (peripheral)  and  radial  (centrip- 
etal) branches.  The  peripheral  terminal 
branches  of  some  of  the  arcuate  arteries  of 
one  side  anastomose  freely  with  similar 
branches  of  the  corresponding  arcuate  arteries 
of  the  opposite  side,  thus  establishing  a  free 
arterial  communication  between  the  two 
uterine  arteries.  Along  the  course  of  each 
arcuate  artery  peripheral  (centrifugal)  and 
radial  (centripetal)  branches  arise.  The 
peripheral  branches  nourish  the  peripheral 
portion  of  the  myometrium,  and  the  latter  the 
remainder  of  the  myometrium  and  the 
endometrium.  The  arterial  system  of  the 
uterus  enables  us  to  divide  the  uterus  into 
three  zones:  first,  the  peripheral  (the  outer 
third),  which  is  nourished  by  peripheral 
arteries;  second,  the  arcuate,  the  narrow 
(boundary)  zone  in  which  the  arcuate  vessels 
lie,  and,  third,  the  radial  (the  inner  two- 
thirds,  including  the  endometrium),  which  is 
nourished  by  radial  arteries. 

All  the  intrinsic  uterine  arteries  pursue  a 
spiral  course,  which  is  apparently  a  provision 
for  the  changes  in  size  of  the  uterus  and 
uterine  contractions.  There  are  free  anasto- 
moses between  some  of  the  branches  of  the 

1  The  Blood  Supply  of  Uterine  Myomata,  Surg..  Gynec.  &  Obst., 
1917,  xiv,  215,  and  Tne  Influence  of  Myomata  on  the  Blood  Supply  of 
the  Utenis,  Surg.,  Gynec.  &  Obst.,  1Q13.  xvi.  144. 


peripheral  arteries.  On  the  other  hand  the 
terminal  branches  of  the  radial  arteries  appear 
to  be  end  arteries.  When  an  arterial  injection 
mass  was  used  of  sufficient  coarseness  so  that 
it  would  not  escape  into  the  veins,  I  found  that 
while  the  radial  arteries  terminated  in  the 
endometrium  this  tissue  appeared  to  be  poor- 
ly supplied  with  arterial  blood,  as  vessels 
containing  the  injection  mass  extended  into 
it  for  only  a  short  distance.  On  the  other  hand 
the  examination  of  the  endometrium  with  the 
higher  powers  of  the  microscope  showed  that 
arterioles  with  lumina  too  small  to  receive  the 
injected  mass  were  present.  These  arterioles 
or  large  capillaries  seemed  most  abundant  in 
specimens  obtained  during  the  premenstrual 
stage  of  the  menstrual  cycle  and  extended 
to  the  compact  layer  and  tissues  beneath  the 
epithelium  lining  the  uterine  cavity.  (See 
description  of  the  uterus  in  early  uterine  and 
ectopic  pregnancy.)  In  many  specimens 
these  arterioles  were  apparently  very  few  in 
nimiber  or  difficult  to  detect,  and  this  seemed 
to  be  particularly  true  of  patients  operated 
upon  in  the  post-menstrual  and  interval  stages 
of  the  menstrual  cycle. 

The  venous  system  is  as  follows:  first,  a 
rich  plexus  of  the  endometrium  which  is  fed 
by  the  terminal  branches  of  the  radial  arteries; 
second,  a  similar  but  larger  plexus  of  the 
myometrium  which  communicates  with  that 
of  the  endometrium  by  venous  channels. 
About  the  periphery  of  the  myometrium, 
especially  on  the  sides  and  sometimes  accom- 
pan)dng  the  arcuate  arteries,  are  collecting 
veins  which  convey  the  venous  blood  to  the 
uterine  veins  between  the  layers  of  the  broad 
ligament. 

The  arteries  of  the  myometrium  have  dis- 
tinct walls,  and  these  become  physiologically 
sclerotic  as  the  individual  becomes  older,  and 
furthermore  there  is  a  temporary  thickening 
of  some  and  destruction  of  others  in  the 
process  of  involution  following  childbirth. 
When  studying  the  arteries  of  the  myometrium 
we  must  not  only  know  the  age  of  the  patient, 
but  if  she  has  not  yet  reached  the  menopause 
whether  or  not  she  has  had  children,  and  if 
she  has,  the  date  of  the  last  childbirth. 

The  veins,  except  the  collecting  veins  of  the 
myometrium,  are  for  the  most  part  lacking  in 
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distinct  walls,  i.  e,,  there  are  merely  spaces 
lined  by  endothelial  cells  between  the  bands 
of  muscle  fibers. 

The  arteries  in  the  base  of  the  endometrium 
have  distinct  walls,  and  the  fine  arterioles 
with  limiina  so  small  that  they  cannot  be 
injected  with  bismuth  or  other  granular 
pigments,  also  have  distinct  walls,  and  they 
pursue  a  spiral  course,  as  the  arteries  in  the 
myometrium.  On  the  other  hand  the  venous 
plexus  of  the  endometrium,  as  in  the  myome- 
trium, is  composed  of  spaces  in  the  stroma, 
lined  by  endothelial  cells.  As  there  are  not 
any  valves  in  the  uterine  veins,  the  muscular 
efl&dency  of  the  uterus  must  play  an  important 
part  in  regulating  the  amount  of  blood  in 
these  spaces  and  the  control  of  the  same. 

Just  before  the  menstrual  flow  the  en- 
dometriimi  is  thickened  and  the  glands  are 
hypertrophied,  and  there  is  often  a  distinct 
compact  layer  which  may  resemble  the  de- 
cidua  of  early  uterine  pregnancy.  In  addi- 
tion the  arterioles  are  more  evident  and 
apparently  more  numerous.  The  venous 
spaces  are  also  dilated.  Following  the 
menstrual  flow  the  endometrium  becomes 
thinner,  the  compact  layer  is  less  evident, 
the  glands  are  smaller,  and  the  arterioles 
are  more  difl&cult  to  detect  and  apparently 
fewer  in  number  and  smaller. 

The  premenstrual  stage  suggests  the  arterial 
invasion  of  the  endometrium  with  the  evidence 
of  increased  functional  activity,  as  in  early 
pregnancy.  Menstruation,  on  the  other  hand, 
suggests  "labor"  and  apparently  is  followed 
by  a  process  of  involution  which  differs  in 
degree  from  the  involution  following  the 
birth  of  a  child,  and  one  of  its  most  important 
features  is  a  diminished  arterial  supply,  and 
this  is  possibly  an  early  step  in  the  process 
of  its  involution. 

TEE  BLOOD  SUPPLY  OF  THE  UTERUS  OF  EARLY 

PREGNANCY 

The  uterus  is  increased  in  size,  and  this  is 
due  to  several  factors:  first,  the  pregnancy 
within  the  cavity;  second,  arterial  and  venous 
hyperaemia,  and,  third,  the  muscle  fibers  are 
probably  larger. 

As  the  present  study  of  the  changes  of  the 
uterus  in  early  uterine  pregnancy  was  under- 


taken for  comparing  it  with  the  changes  in 
ectopic  pregnancy,  the  description  of  the 
changes  in  the  endometrium  will  be  confined 
to  the  deddua  vera. 

The  decidua  vera  resembles  the  endome- 
trium of  the  premenstrual  stage  of  the 
menstrual  cycle,  except  it  is  further  de- 
veloped, and  this  is  apparently  due  in 
a  large  measure  to  its  increased  arterial 
supply.  Sometimes  it  is  very  difficult  to 
distinguish  between  the  premenstrual  en- 
dometrium and  the  decidua  vera  of  early 
uterine  pregnancy,  especially  as  in  very  early 
pregnancy  typical  decidual  cells  are  absent. 

The  endometrium  of  early  pregnancy  (Figs. 
6  and  7)  is  thickened  and  may  be  divided  into 
a  compact  and  a  glandular  or  spongy  layer. 
The  compact  layer  contains  many  arterial 
capillaries,  about  which  the  decidual  cells 
apparently  first  develop.  Venous  spaces  are 
also  present  in  the  compact  layer,  and  especially 
at  its  junction  with  the  spongy  layer.  The 
spongy  layer  owes  its  appearance  to  the 
hypertrophied  uterine  glands,  and  in  places 
there  is  very  little  stroma  between  the  glands. 
On  the  other  hand  trabeculae  are  found  scat- 
tered through  the  spongy  layer,  which  imite 
the  compact  layer  with  the  myometrium. 
These  trabeculae  consist  of  stroma  and  con- 
tain the  terminal  branches  of  the  radial 
arteries  whose  arterioles  are  found  in  the 
compact  layer.  The  arterial  trabeculae,  as 
I  have  called  them,  are  much  more  distinct, 
and  their  arteries  are  much  larger  than  in  the 
non-pregnant  condition.  The  arterial  injec- 
tion mass,  which  in  the  non-pregnant  condi- 
tion usually  extends  only  a  short  distance  in 
the  endometrium,  is  quite  frequently  found 
in  the  arterioles  of  the  compact  layer  of  the 
pregnant  uterus.  The  arteries  pursue  a  spiral 
course  in  the  trabeculae,  so  that  a  longitudinal 
section  gives  the  appearance  of  several  vessels 
instead  of  one.  There  is  often  a  decidual 
reaction  of  the  stroma  about  the  arteries  in 
the  trabeculae.  The  development  of  the 
compact  layer  with  its  increased  arterial 
supply  and  the  presence  of  the  arterial  trabec- 
ulae uniting  the  compact  layer  with  the 
myometrium  suggests  that  the  changes  in  the 
decidua  vera  due  to  pregnancy  are  in  a  large 
measure  dependent  upon  the  invasion  of  its 
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Fig.  I.  Arterial  supply  of  the  uterine  tissues.  Radio- 
graph (X  i)  ol  a  cross  slice  (3  mm.  thick)  of  the  bod^  of  the 
uterus,  NuUipeia,  aged  34;  arteries  injected  with  bis- 
muth; uterus  removed  for  chrome  pelvic  peritonitis.  For 
detailed  description  of  the  aiterial  supply  of  the  uterus,  see 
text.  The  radial  arteries,  i.  e.,  the  centripelal  branches 
of  the  arcuate  arteries,  are  distinct,  and  the  radiograph  does 
not  suggest  any  arterial  sclerosis.    Compare  with  Fig.  19. 

tissues  by  arteries  through  these  trabecule. 
Venous  spaces  are  found  everywhere  in  the 
endometrium  in  the  compact  layer  and  the 
junction  of  the  two  layers,  as  well  as  in  the 
arterial  trabeculfe  and  the  stroma  between 
the  glands. 

THE     INVOLUTION     OF     THE     UTERUS     AFTER 
ABORTION 

Bearing  in  mind  the  structure  of  the 
decidua  vera  of  early  pregnancy  with  its 
compact  and  loose  spongy  layer,  the  trabec- 
ulae  containing  spiral  arteries  which  cross  the 
latter  and  terminate  in  the  former,  and  the 
venous  spaces,  especially  those  in  the  periph- 
eral portion  of  the  compact  layer  and  at 
the  junction  of  the  latter  with  the  sj>ongy 
layer,  we  would  expect  that  the  violent  con- 
tractions of  labor  (abortion)  would  impair 
the  arterial  supply  of  the  compact  layer  and 
otherwise  damage  the  structure  of  the  de- 
cidua vera,  especially  at  the  junction  of  the 
two  layers.  We  would  expect  this  damage 
would  lead  to  an  extravasation  of  blood 
from  the  venous  spaces,  and  the  ones  most 
readily  injured  would  be  those  in  the  super- 
ficial fwrtion  of  the  compact  layer  and  at 
the  junction  of  the  two  layers.  As  a  result  of 
abortion  the  gestation  sac,  together  with  the 
embryo  or  fcetus,  are  expelled.  If  the 
abortion  is  complete,  i.  e.,  all  the  products 
of  conception  are  expelled,  the  uterus  under- 


Fig.  a.  Venous  supply  of  the  uterine  tissues.  Radio- 
graph (X  I )  of  a  cross  iice  of  the  body  of  the  uterus,  as 
in  Fig.  I.  Nullipara,  aged  30;  veins  injected  with  bismuth 
through  the  uterine  and  ovarian  veins.  Uterus  removed 
for  chronic  pelvic  peritonitis  in  the  latter  part  of  the  inter- 
val stage  of  the  menstrual  cycle. 

For  detailed  description  of  the  venous  supply,  see  text. 
Here  is  a  rich  venous  plexus  in  the  endometrium  and  the 
myometrium,  and  as  there  are  not  any  valves  in  these 
plexuses,  an  intact  endometrium  and  a  tonic  condition  of 
the  uterine  muscle  are  important  factors  in  preventing 
bleeding  into  the  uterine  cavity. 

goes  involution,  i.  e.,  it  becomes  smaller,  and 
the  bleeding  soon  ceases.  The  involuUonary 
changes  in  the  decidua  vera  of  early  preg- 
nancy are  apparently  similar  to  those  follow- 
ing menstruation. 

In  a  specimen  from  a  young  woman 
nineteen  years  old,  whose  uterus  was  removed 
for  pelvic  inflammatory  conditions  eight 
weeks  after  an  abortion  at  the  third  month 
(her  first  pregnancy),  I  found  that  many  of 
the  radial  arteries  and  their  branches  were 
markedly  thickened  and  some  of  the  branches 
were  completely  thrombosed.  The  latter 
changes  were  most  evident  in  the  branches 
just  beneath  the  endometrium.  The  changes 
in  the  radial  arteries,  and  especially  in  the 
branches  supplying  the  endometrium,  led  me 
to  believe  that  these  are  an  important  factor 
in  the  process  of  the  involution  of  the  endome- 
trium. 

If  the  abortion  is  incomplete,  i.  e.,  some  of 
the  products  of  conception  are  still  retained 
in  the  uterus,  the  uterus  remains  enlarged, 
uterine  bleeding  often  occurs,  and  we  speak  of 
the  condition  as  one  of  subinvolution,  which 
is  clinically  relieved  by  the  complete  removal 
of  the  products  of  conception.  It  is  interesting 
to  note,  as  will  be  shown  later,  that  the  same 
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Fig.  3.  The  difietence  in  the  structure  of  the  arteries 
and  the  veins  of  the  myometrium.  Photomicrograph 
(X  so)  of  a  portion  of  the  uterine  wall.  Arteries  injected 
with  Venetian  red  and  veins  with  bismuth,  both  injection 
nmsies  appear  black  in  the  photomicrograph.  The 
arteries,  easily  detected,  have  d&tinct  walls,  while  the 
vrins  (venous  plexus)  consist  of  spaces  lined  by  endothelial 
cdls  between  the  bundles  of  uterine  musdes.  Distinct 
venous  walls  are  apparently  present  only  in  the  collecting 
veins,  none  present  in  this  illustration. 


phenomenon  occurs  in  tubal  pregnancy.  If 
the  termination  of  the  tubal  pregnancy  is 
complete  (best  seen  after  the  removal  of 
the  pregnant  tube) ,  the  uterus  soon  undergoes 
involution.  On  the  other  hand,  if  it  is  incom- 
plete subinvolution  takes  place,  the  uterus 
remains  enlarged,  and  the  patient  has  attacks 
of  uterine  bleeding,  often  lasting  several 
weeks  (one  of  my  cases  over  ten)  after  the 
beginning  termination  of  the  pregnancy. 
From  this  analogy  I  believe  that  in  incomplete 
uterine  abortion  the  retained  products  of 
conception  still  exert  the  influence  of  preg- 
nancy as  such  upon  the  uterus  and  oppose  the 
forces  of  involution,  so  that  the  latter  process, 
started  by  the  abortion,  is  retarded  and 
subinvolution  persists  with  its  associated 
clinical  phenomena. 

REPORT   OF   CASES 

Case  i.  Age  14,  clinical  data  incomplete. 
Duration  of  the  tubal  pregnancy  was  probably  two 
to  three  months,  fcetus  6  cm.  long  in  the  tube. 


Fig.  4.   Structure  of  the  endometrium  in  the  latter  part 
of  the  interval  stage  of  the  menstrual  cycle.    Pbotomicio- 

giaph  (X  10)  of  a  portion  o[  the  endometrium  from  the 
^Mcimen  shown  in  Fig.  i.  The  endometriiun  is  thickened; 
l^andular  hyperplasia  is  present  with  an  overlying  compact 
layer.  The  venous  plexus,  shown  in  black,  consists  of 
spaces  in  the  stroma  of  the  endometrium  lined  by  flattened 
(endothelial)  cells.  The  picture  suggests  increased 
functional  activity.  The  terminal  arterioles  of  the  radial 
arteries  (seen  with  higher  magnification)  are  more  readily 
detected  throughout  the  endometrium,  including  the 
compact  layer,  than  in  the  section  shown  in  the  next 
illustration.  The  condition  found  resembles  somewhat 
the  decidua  vera  of  early  uterine  pregnancy  and  the  endo- 
metrium of  early  ectopic  pregnancy  (see  Figs.  6  and  13). 
See  also  Fig.  27. 


Operation  three  days  after  the  onset  of  symptonis, 
suggesting  the  beginning  termination  of  the  preg~ 
nancy,  »'.  e.,  pain,  but  no  uterine  bleeding.  The 
pregnancy  occupied  the  greater  portion  of  the 
right  tube  and  the  fcetus,  6  cm.  long,  was  still  in 
the  tube.  The  beginning  termination  of  the  preg- 
nancy was  by  rupture  through  the  upper  wall  of 
the  tube,  chorionic  villi  protruded  through  a  small 
ragged  opening  about  5  mm.  in  diameter.  While 
there  was  an  extensive  haemorrhage  into  the  peri- 
toneal cavity,  the  foetus  was  probably  alive  at  the 
time  of  the  operation. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  ultramarine  blue.  The  injected 
mass  did  not  escape  into  the  uterine  cavity  (uterine 
bleeding  had  not  occurred).  The  uterus  was 
enlarged  to  6.5  x  5.3  cm.  in  the  greatest  transverse 
and  anterior  posterior  diameters  of  the  hardened 
specimen.  The  gross  appearance  of  the  injected 
uterus  showed  a  marked  dilatation  of  the  venous 
plexus  of  the  myometrium  and  endometrium.    The 
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Fig.  5.  Structute  of  the  endometrium  in  the  post- 
menstrual  stige  of  the  menstrual  cycle.  Photomicrograph 
(X  20)  of  a  portion  of  the  endometrium.  Para,  aged  ij; 
uterus  removed  for  chronic  pelvic  peritonitis,  veins  injected 
with  bismuth.  The  endometrium  is  thin,  glands  small  and 
apparently  few  in  numbers,  the  deep  venous  spaces 
(bUck)  are  dilated.  Arterioles  are  difficult  to  detect 
(seen  with  higher  magnification).  The  picture  suggests 
diminished  functional  activity  in  marked  contrast  to  the 
condition  shown  in  the  preceding  illustralion. 


latter  was  greatly  thickened  (Fig.  n).'  Micioscop- 
ircaily  the  venous  plexus  of  the  myometrium  was 
greatly  dilated,  the  arteries  were  larger  than  normal, 
and  no  evidence  of  arterial  sclerosis  was  found. 

The  endometrium  was  greatly  thickened,  .7  to 
1.2  cm.  Small  arteries  were  apparently  more 
numerous  and  larger  than  in  the  non-pregnant  con- 
dition; these  were  most  abundant  in  the  spongy 
layer.  The  venous  spaces  were  dilated,  especially 
in  the  middle  portion.  The  compact  layer  showed 
true  decidua  with  dilated  venous  spaces,  an  occa- 
sional artery,  and  the  ducts  of  the  glands  few  in 
numbers  and  compressed;  the  stroma  of  this  portion 
was  everywhere  infiltrated  with  round  cells.  In 
the  spon^  layer  the  stroma  was  dense,  the  venous 
spaces  dilated,  and  glands  few  in  numbers  and 
atrophied. 

The  enlargement  of  the  uterus  with  venous  and 
arterial  hyperaemia  and  the  presence  of  a  true 
decidua  were  all  manifestations  of  pregnancy.  The 
dilated  venous  spaces  in  the  decidua  and  atrophy 
of  the  glands  in  the  spongy  layer  were  manifestations 
of  beginning  involution  due  to  regressive  changes  in 
the  endometrium. 

Case  1.  Age  33,  para,  last  uterine  pregnancy 
fourteen  months  before.  Tubal  pregnancy  probably 
early,  less  than  four  weeks  (?),  symptoms  began 
ten  days  after  a  "normal  menstruation"  (see  also 

'Fig.  II.  (See  frontispiece.)  Hypenemia  of  the  uterus 
with  decidua  formation.  Uterus  of  tutial  pregnancy  (fcecus 
6  cm.  long).  Colored  photograph  (X  i)  of  a  sagittal  section 
of  the  uterus;  arteries  injected  with  Venetian  red  and  veins 
with  ultramarine  blue.  Fcetus  6  cm.  long  still  present  in 
the  right  lube  (see  Case  i).  There  was  a  smaU  opening 
in  the  upper  surface  of  the  tube  through  which  chorionic 
villi  protruded,  causing  a  free  biemorrhage  into  the  peri- 
toneal cavity.  The  fcetus  was  probably  alive  at  the  time 
of  the  operation,  and  the  influence  exerted  on  the  uterus 
was  that  of  pregnancy.  Uterine  bleeding  had  not  yet 
begun.  The  entire  endometrium  has  taken  part  in  the 
formation  of  decidua. 


Fig.  6.  The  decidua  vera  of  early  uterine  pregnancy. 
Pbotomicnwraph  (X  20)  of  a  portion  of  the  decidua  vera. 
NulUpara  (repeated  abortions),  aged  27.  Uterus  was 
removed  for  chronic  pelvic  peritonitis  and  an  ovarian  cyst. 
Pregnancy  was  an  accidental  finding,  gestation  sac,  3  cm. 
long,  was  found  in  the  uterus,  embryo  not  found.  Arteriei 
injected  with  Venetian  red  and  veins  with  bismuth;  both 
appear  black  in  the  photomicrograph. 

TTiere  is  a  distinct  compact  and  glandular  layer.  In  the 
latter  are  trabecular  (portion  of  one  shown  in  the  illustra- 
tion) containing  the  terminal  branches  of  the  radial 
arteries.  These  trabecuhe  convey  arterial  capillaries  to  the 
compact  layer  and  unite  it  with  the  myometrium.  The 
development  of  the  decidua  vera  suggests  increased 
functional  activity,  and  seems  to  be  directly  dependent 
upon  the  arterial  invasion  of  the  endometrium  from  the 
terminal  branches  of  the  radial  artery,  which  pursue  a 
spiral  course  and  therefore  a  longitucUnal  section  of  one 
appears  as  several  vessels.  The  degree  of  the  develop- 
ment of  the  compact  layer  seems  to  be  in  direct  ratio  with 
its  arterial  supply.  Notice  the  rich  arterial  supply  in  the 
thickest  portion  of  the  compact  layer. 

description  of  the  pregnant  tube).  Operation  five 
days  after  the  onset  of  symptoms,  suggesting  the  be- 
ginning termination  of  the  pregnancy,  i.  e.,  pain  and 
uterine  bleeding,  flowing  sHghtly  at  the  time  of  the 
operation.  The  termination  of  the  tubal  pregnancy 
was  by  rupture  and  incomplete,  as  chorionic  villi  were 
found  in  the  tube.  The  ampulla  of  the  right  tube  was 
enlarged  to  2.5  cm.  in  its  greatest  diameter.  An 
irregular  opening,  i  cm.  in  diameter,  was  present 
in  its  upper  surface.  Neither  the  embryo  or  gesta- 
tion sac  were  found.  A  small  cyst  was  present  in 
the  opposite  ovary. 
The  veins  were  injected  with  bismuth.    A  small 
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Fig.  7.  The  decidua  vera  of  early  uterine  pregnancy. 
Photomicrograph  (X  30)  from  the  same  section  shown  in 
Fig.  6,  a  little  to  one  side  of  the  latter.  The  same  arterial 
trabecula  is  shown.  A  large  venous  space  (upper  left-hand 
portion  of  section)  is  situated  at  the  junction  of  the  compact 
and  spongy  layer,  and  smaller  ones  are  scattered  through- 
out the  endometrium,  but  especially  in  the  above  situation. 
The  extravasation  of  blood  from  these  spaces  into  the 
tissues  of  the  endometrium  would  tend  to  separate  the 
compact  from  the  spongy  layer. 


amount  of  the  venous  injection  mass  escaped  into 
the  uterine  cavity.  The  uterus  was  slightly  en- 
larged, to  6  X  4  cm.  in  the  greatest  transverse  and 
anterior  posterior  diameters  of  the  hardened 
specimen.  Radiographs  of  cross  slices  of  the 
uterus  showed  that  the  venous  plexus  of  the  uterine 
wall  and  endometrium  were  well  injected  and 
4ilated  and  the  latter  hypertrophied  (Fig.  11}. 
There  was  a  slight  degree  of  sclerosis  of  some  of  the 
radial  arteries  and  their  branches,  probably  due  to 
previous  uterine  pregnancies. 

The  endometrium  was  hypertrophied,  3  to  5 
mm.,  surface  irregular  and  covered  with  epithelium. 
The  comp>act  layer  was  ihin  and  contained  areas  of 
atypical  decidua  formation  with  marked  dilatation 
of  some  of  the  venous  spaces.  The  spon^  layer 
showed  marked  glandular  hyperplasia  (Fig.  13). 
Arterioles  were  more  evident  than  in  the  non- 
pregnant uterus  (Fig.  14).  Uterine  bleeding  arose 
from  the  rupture  of  some  of  the  superficial  dilated 
venous  spaces  (Fig.  15).  The  condition  found  in  this 
specimen  suggests  that  complete  involution  of  the 
endometrium  would  have  occurred  without  the 
expulsion  of  a  decidual  cast,  as  the  uterine  bleeding 


Fig.  8.  Sclerotic  and  thrombosed  branches  of  radial 
arteries  following  a  uterine  abortion.  Photomicrograph 
(X  30)  of  a  portion  of  the  uterine  wall.  Patient  agel  19; 
first  pregnancy,  abortion  at  the  third  month;  hysterecttHny 
two  months  later  for  pelvic  inflammatory  conditions. 
Arteries  injected  with  bismuth  and  veins  with  ultramarine 
blue.  Many  of  the  branches  of  the  radial  arteries  are 
sclerotic  and  some  are  thrombosed.  I  am  unable  to  state 
the  inSuence  of  the  inflammatory  process  on  the  involution 
of  the  uterus.  Apparently  the  process  of  involution  fol- 
lowing abortion  is  similar  to  that  following  full  term 
pregnancy,  differing  only  in  degree.    See  next  illustration. 

arose  from  the  superficial  venous  spaces  of  the  com- 
pact layer,  and  the  latter  was  thin. 

The  hypenemia  of  the  uterus  and  presence  of 
decidua  were  manifestations  of  pregnancy.  The 
dilated  venous  spaces  in  the  decidua  and  escape 
of  blood  into  the  uterine  cavity  were  manifestations 
of  involution  due  to  regressive  changes  in  the 
endometrium. 

Case  3.  Age  34,  para,  last  pregnancy  three  years 
before.  Tubal  pregnancy  probably  early,  missed 
period  for  nine  days.  See  also  description  of  the 
pregnant  tube.  Operation  ten  days  after  the 
onset  of  symptoms,  suggesting  the  beginning  ter- 
mination of  the  tubal  pregnancy,  viz.,  pain  and 
uterine  bleeding,  flowing  slightly  at  the  time  of  the 
operation.  The  termination  of  the  pregnancy  was 
by  tubal  abortion  and  incomplete.  The  ampulla 
of  the  right  tube  was  enlarged  to  3.5  cm.  in  its 
greatest  diameter.  The  embryo  was  not  found,  but 
fragments  of  the  gestation  sac  and  chorionic  villi 
were  present  in  the  tube.  The  opposite  ovary  con- 
tained a  cyst  3.4  cm.  in  diameter. 

The  veins  were  injected  with  bismuth  and  a 
small  amount  of  the  venous  injection  mass  escaped 
into  the  uterine  cavity.  The  uterus  was  enlarged 
to  6.7  X  5.8  cm.  in  the  greatest  transverse  and  ante- 
rior posterior  diameters  of  the  hardened  specimen. 
Radiographs  of  cross  slices  of  the  uterus  showed  the 
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Fig.  9-  Sclerotic  radial  arteries,  uterus  of  ectopic 
pregnancy,  but  youngest  child  was  only  twenty  months 
old.  Photomicrograph  Qi.  jo)  of  a  portion  of  the  uterine 
wall.  Patient  aged  34,  para,  youngest  twenty  months, 
ruptured  tubal  pregnancy ;  the  first  symptoms  of  termina- 
tion of  the  tubal  pregnancy  occurred  thirty-four  days 
before  the  operation.  See  Case  i^.  Many  of  the  radial 
arteries  were  sclerotic;  it  is  impossible  to  state  whether  as 
a  tesijlt  of  the  last  uterine  pregnancy  or  recent  tubal 
pregnancy,  but  probably  the  former, 

venous  plexus  of  both  the  myometrium  and  endo- 
metrium were  well  injected  and  that  of  the  latter 
dilated  (Fig.  16).  There  was  a  slight  degree  of 
sclerosb  of  some  of  the  radial  arteries.  The  endo- 
metrium (Fig.  17)  was  thickened,  3  to  4  mm.,  surface 
thrown  into  folds  and  covered  with  epithelium. 
The  hypertrophy  was  due  mainly  to  the  dilatation 
of  the  venous  spaces,  especially  in  the  distal  portion 
(compact  layer),  which  in  places  suggested  atypical 
deddua.  The  glands  were,  for  the  most  part,  small; 
an  occasionai  one  showed  hyperplasia.  Arterioles 
seemed  more  evident  than  in  the  non-pregnaot  con- 
dition. The  bleeding  arose  from  the  rupture  of  the 
superficial  venous  spaces. 

The  influence  of  pregnancy  was  still  evident  in 
the  uterus,  as  shown  by  the  thickened  endometrium, 
decidua,  and  a  few  hyperplastic  glands.  The  changes 
due  to  the  early  part  of  the  regressive  stage  of 
involution  predominated,  namely,  dilated  venous 
spaces  with  escape  of  blood  into  the  uterine  cavity 
and  atrophy  of  many  of  the  glands  of  the  spongy 
layer. 

Case  4.  Age  28,  para,  last  uterine  pregnancy 
eleven  months  before.  Tubal  pregnancy  probably 
early,  missed  one  menstruation,  onset  of  symptoms 
two  weeks  later.  See  also  description  of  the  pregnant 
tube.  Operation  twelve  days  after  the  onset  of 
symptoms,  suggesting  the  begiiming  termination 
of  the   tubal   pregnancy,    i.   e..   pain   and  uterine 


Hg.  10.  Hyaline  remains  of  sclerosed  branches  o(  the 
radial  arteries,  uterus  of  ectopic  pregnancy,  but  youngest 
child  was  only  eleven  months  old.  Photomicrograph  (X 
10)  of  a  portion  of  the  uterine  wall  and  endometrium. 
Patient  aged  3j,  para,  youngest  eleven  mcmths  old,  tubal 
pr^naucy  on  one  side  with  tubal  abortion  and  parovarian 
cyst  with  twisted  pedicle  on  opposite.  See  Case  4,  The 
hyaline  areas  are  the  probable  results  of  the  uterine 
pregnancy  eleven  months  before. 


bleeding,  flowing  at  the  time  of  the  operation. 
The  termination  of  the  tubal  pregnancy  was  by 
tubal  abortion  and  incomplete.  The  left  tube  was 
distended  with  a  blood  clot  (greatest  diameter  4.2 
cm.),  in  the  center  of  which  was  a  gestation  sac  1 
cm.  in  diameter,  embryo  not  found.  A  parovarian 
cyst,  13  cm.  in  its  largest  diameter,  was  present  on 
the  opposite  side;  this  was  necrotic,  due  to  twisting 
of  its  pedicle.  It  was  impossible  to  ascertain  the 
exact  relation  between  the  tubal  abortion  and  twist- 
ing of  the  pedicle  of  the  parovarian  cyst. 

The  arteries  were  injected  with  bismuth  and  the 
veins  with  ultramarine  blue.  A  small  amount  of 
the  venous  injection  mais  escaped  into  the  uterine 
cavity.  The  uterus  was  slightly  enlarged  to  6  x  4 
cm.  in  the  greatest  transverse  and  anterior  posterior 
diameters  of  the  hardened  specimen.  Radiographs 
of  cross  slices  of  the  uterus  showed  that  the  arteries 
had  small  lumina,  due  to  the  extensive  sclerosis 
present. 

There  was  a  marked  sclerosis  of  many  of  the 
radial  arteries  and  their  branches,  probably  due  to 
the  uterine  pregnancy  eleven  months  before.  The 
endometrium  was  thin,  i  to  z  mm.,  surface  in 
places  rough  but  covered  with  epithelium.  Com- 
pact layer  was  absent,  glands  small,  stroma  dense, 
arteries  small  and  difficult  to  detect,  venous  spaces 
dilated,  no  decidua,  bleeding  arose  from  the  venous 
spaces.  The  influence  of  the  ectopic  pregnancy  on 
the  uterus  had  dis^peared  except  for  a  retardment 
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Fig.  iz.  Venous  hyperasmia  of  the  uterus  and  decidua 
formation.  Very  early  tubal  pregnancy.  Radiograph 
(X  i)  of  a  cross  slice,  4  mm.  thick,  of  the  uterus;  veins 
injected  with  bismuth.  Operation  five  days  after  the 
b^inning  termination  of  the  pregnancy.  Tubal  rupture, 
chorionic  villi  in  the  tube  (see  Case  2).  While  involution 
had  begun,  the  influence  exerted  on  the  utenis  by  the 
pregnancy  still  predominates  {see  Figs.  13  and  14). 


of  involution.  The  condition  present  was  that  of 
the  regressive  stage  of  involution. 

Case  5.  Age  33,  para,  youngest  three  years,  a 
miscarriage  at  the  third  month  occurred  four  months 
before.  Tubal  pregnancy  was  probably  very  early, 
patient  had  not  missed  her  menstrual  period  and  the 
tube  was  only  slightly  enlarged,  embryo  not  found. 
Operation  twelve  days  after  the  onset  of  symptoms, 
suggesting  the  beginning  termination  of  the  preg- 
nancy, J.  e.,  pain  and  uterine  bleeding.  The  ter- 
mination of  the  tubal  pregnancy  was  by  tubal 
abortion  and  apparently  complete.  A  hematocele 
was  found,  and  in  removing  the  uterus  and  tube 
an  egg-shaped  clot  was  forced  out  of  the  tube,  thus 
apparently  completing  the  abortion,  as  chorionic 
villi  were  not  found  in  the  tube. 

The  arteries  were  injected  with  bismuth  and  the 
veins  with  ultramarine  blue;  a  small  amount  of  the 
venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  very  little,  if  any,  enlarged, 
5  X  4.2  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
The  gross  appearance  of  the  utenis  was  negative, 
except  for  a  small  amount  of  the  venous  injecton 
mass  in  the  uterine  cavity.  Radiographs  of  cross 
slices  of  the  uterus  demonstrated  that  the  lumina 
of  the  arteries  were  small.  There  was  a  quite 
marked  degree  of  sclerosis  of  many  of  the  radial 
arteries  and  their  branches,  probably  due  to  recent 
uterine  pregnancies.  The  endometrium  was  thin,  r 
to  3,5  mm.,  surface  rough,  covered  with  epithelium. 
The  distal  portion  of  the  stroma  stained  faintly  as 
though  the  tissues  were  poorly  preserved,  venous 
plexus  dilated,  no  evidence  of  decidua,  glands  small 
and  appeared  few  in  numbers.  The  influence  of  the 
ectopic  pregnancy  on  the  uterus  had  disappeared. 
The  condition  present  was  that  of  the  latter  part  of 
the  regressive  stage  of  involution. 


Fig.  13.  Uterine  decidua  of  early  tubal  pregnancy. 
Photomicrograph  (X  30)  of  a  portion  of  the  endometrium 
from  the  utenis  shown  in  Fig.  12.  It  resembles  very 
closely  the  decidua  vera  of  the  early  uterine  pregnancy 
shown  in  Figs.  6  and  7.  There  is  a  distinct  compact  qiongy 
layer;  an  arterial  trabecula  b  present  near  right-hand 
border  of  the  section.  As  in  early  uterine  pregnancy,  the 
development  of  the  decidua  is  apparently  dependent  upon 
the  arterial  invasion  of  the  endometrium  from  the  termwal 
branches  of  the  radial  arteries.  It  differs  from  the  decidua 
shown  in  Fig.  6  in  that  the  arterial  supply  is  not  as  well 
developed.  The  compact  layer  is  not  as  thick  as  in  the 
deddua  shown  in  Fig.  11;  it  is  a  much  earlier  tubal 

Etegnancy.  Involution  had  begun,  as  shown  by  the  di- 
.tation  of  the  venous  spaces  and  escape  of  blood  into  the 
uterine  cavity.     (See  also  Fig.  15.) 


Case  6.  Age  27,  first  pregnancy.  Age  of  tubal 
pregnancy  was  not  determined.  She  thought  she 
was  three  months  pregnant,  and  had  been  citretted 

for  supposed  incomplete  uterine  abortion  five  days 
before  her  present  operation.  Operation  three 
weeks  after  the  onset  of  symptoms,  suggesting  the 
beginning  termination  of  the  pregnancy,  i.  e.,  pain 
and  uterine  bleeding,  flowing  slightly  at  the  time 
of  the  operation. 

The  termination  of  the  tubal  pregnancy  was  by 
rupture  and  apparently  complete;  the  manipulation 
of  the  tube  at  the  time  of  the  operation  may  have 
completed  the  termination  of  the  pregnancy.  A 
hematocele  was  found  about  the  right  tube,  which 
was  extensively  mutilated  by  the  rupture.  Chori- 
onic villi  were  not  found,  A  pyosalpinx  was  pres- 
ent on  the  opposite  side.  The  arteries  were  injected 
with  bismuth.  The  uterus  was  enlarged  to  6  x  4.5 
era.  in  the  greatest  transverse  and  anterior  posterior 
diameters  of  the  hardened  specimen.  Radiographs 
of  the  cross  slices  of  the  uterus  showed  that  the 
shadows  cast  by  the  radial  arteries  were  of  normal 
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Fig.  14.  Arteiioles  in  the  compact  layer  of  the  deddua 
of  early  tubal  pr^inancy.  PhotomicrognLpb  (X  150]  of  a 
portion  of  the  compact  layer  shown  in  Fig.  13.  TortuoiLi 
arterioles  with  very  small  lumina  are  present  in  the  compact 
layer  and  much  more  evident  than  in  the  non-pregnant 
condition,  emphasizing  that  the  development  of  the 
deddua  and  formation  of  compact  layer  are  dependent 
upon  the  "arterial  invaaon"  ol  the  endometrium. 


size.  There  was  very  little,  if  any,  evidence  of 
sclerosis  of  the  radial  arteries,  first  pregnancy  and 
only  shortly  after  its  terminatioD.  The  endo- 
metiium  was  thin,  i  to  3  mm.,  rough,  but  for  the 
most  part  covered  with  epithdium  (curetted  five 
days  before);  the  glands  were  hypertrophied.  No 
evidence  of  decidua. 

It  is  impossible  to  draw  any  definite  conclusion 
as  to  the  relative  influence  of  pregnancy  and  involu- 
tion on  account  of  the  recent  curettage. 

Case  7.  Age  30,  para,  last  pregnancy  nine  years 
before.  Tubal  pregnancy  was  very  early,  skipped 
menstrual  period  for  five  days.  See  description  of 
tube.  Operation  twenty-five  days  after  the  onset 
of  symptoms,  suggesting  the  beginning  termination 
of  the  tubal  pregnancy,  viz.,  pain  and  uterine 
bleeding,  flowing  at  the  time  of  the  operation.  The 
termination  of  the  pregnancy  was  by  rupture 
through  the  upper  wal)  of  the  tube,  incomplete. 
A  hematocele  was  found  about  the  right  tube,  the 
middle  portion  of  which  was  dilatedto  a  diameter 
of  3.5  cm.  A  small  ragged  opening  about  3  mm.  in 
diameter  was  found  in  the  upper  surface  of  this. 
A  tubo-ovarian  abscess  was  present  on  the  opposite 
aide.  The  embryo,  3  mm.  in  cross  section,  was 
found  in  a  getsation  sac  (i  cm.  in  diameter)  in  the 
stained  section  of  the  tube. 

The  veins  were  injected  with  bismuth,  and  a 
large  amount  of  this  injection  mass  escaped  into 
the  uterine  cavity.     The  uterus  was  enlarged  to 


Fig.  15.  Beginning  involution  of  the  uterine  deddua 
of  early  tubal  pregnancy.  Photomicrograph  (X  jo)  of  a 
portion  of  the  endometrium,  Case  i,  (from  same 
uterus  as  Figs.  13  and  14).  It  shows  well  the  dilatation 
of  the  venous  spaces  (black)  apparently  due  to  regressive 
changes  in  the  stroma  of  the  endometrium  and  pos^bly 
relaxation  of  the  uterus.  In  this  specimen  the  uterine 
bleeding  arose  from  the  superficial  venous  spaces,  one 
shown  about  to  rupture.  Involution  of  the  endometrium 
would  probably  occur  in  thb  case  without  the  formation 
of  a  decidual  cast,  as  the  compact  layer  is  thin  (early 
pr^naucy)  and  theruptureof  the  dilated  superficial  venous 
spaces  would  not  separate  the  two  layers. 


5.7  X  5-4  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
Radiographs  of  cross  slices  of  the  uterus  showed 
that  the  venous  plexus  of  both  the  myometrium  and 
endometrium  were  well  injected  and  dilated. 
There  was  a  moderate  degree  of  sclerosis  of  the 

The  endometrium  (Fig.  [9)  was  thin,  i  to  3  mm., 
rough,  but  covered  with  epithelium,  except  where 
the  injection  mass  had  escaped.  The  compact  layer, 
for  the  most  part,  was  absent  though  persisting  in 
places  as  polypoid  projections.  The  stroma  of 
these  projections  suggested  atypical  decidua  and 
contained  arterioles  and  venous  spaces.  The 
glands  of  the  spongy  layer  were  narrow,  elongated; 
a  few  showed  hyperplasia.  The  venous  spaces  were 
dilated.  The  bleeding  arose  from  the  rupture  of 
the  superficial  venous  spaces. 

The  influence  of  the  ectopic  pregnancy  on  the 
uterus  was  shown  in  the  persistence  of  portions  of 
the  compact  layer  and  hyperplastic  glands.  The 
regressive  stage  of  involution  presented  itself  in  the 
partial  destruction  of  the  compact  layer,  dilated 
venous  spaces,  partial  atrophy  of  the  glands,  and 
uterine  bleeding. 

Case  8.  Age  39,  para,  last  (only  pregnancy) 
ten  years  before,  followed  by  puerperd  infection. 
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Fig.  i6.  Venous  hypencmia  of  the  uterus,  especially 
of  the  plexus  of  the  endometrium;  subinvolution  of  eaily 
tubal  pregoaucy.  Radiograph  (X  i)  of  a  cross  slice  (3 
mm.  thick)  of  the  fundus  of  the  uterus;  veins  injected  with 
bismulii.  Operation  tea  days  after  the  beRinning  ter- 
minatioa  of  the  piegn&ncy.  Incomplete  tubal  abortion, 
gestation  sac  and  chorionic  villi  in  the  tube,  embryo  had 
disappeared  (Case  3.)  The  uterus  is  influenced  both 
by  me  forces  of  involution  and  pregnancy,  and,  therefore, 
a  condition  of  subinvolution  exists  (see  Fig.  17). 

Tubal  pregnaocy  was  probably  very  early  i  patient 
had  missed  her  period  for  only  two  weeks.  See  also 
description  of  tube.  Operation  twenty-three  days 
after  the  onset  of  symptoms,  suggesting  the  begin- 
ning termination  of  the  pregnancy,  t.  e.,  pain  and 
uterine  bleeding.  The  termination  was  by  tubal 
abortion,  incomplete.  The  right  tube  was  filled 
with  a  clot  3  mm.  in  its  greatest  diameter  and 
partially  protruding  through  the  fimbriated  end. 
A  gestation  sac,  1.8  cm.  in  diameter,  without  the 
embryo,  was  found  in  the  tube. 

The  arteries  were  injected  with  bismuth  and  the 
veins  with  ultramarine  blue;  a  small  amount  of  the 
venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  slightly  enlarged  to  5.8  it  4.3 
cm.  in  the  greatest  transverse  and  anterior  posterior 
diameters  of  the  hardened  specimen.  The  gross 
appearance  of  the  uterus  was  negative  except  for  a 
small  amount  of  the  venous  injection  mass  in  the 
uterine  cavity  and  areas  in  the  uterine  wall,  which 
proved  to  be  adenomyomata.  Radiographs  of  cross 
sUces  demonstrated  that  the  arteries  contained  very 
little  of  the  injection  mass  (later  shown  to  be  due  to 
the  arterial  sclerosis).  There  was  a  marked  degree 
of  sclerosis  of  many  of  the  radial  arteries  and  their 
branches.  Many  small  adenomyomata  were  pres- 
ent. The  endometrium  was  thin,  i  to  3  mm. 
Surface  thrown  into  folds,  covered  with  epithelium. 
Compact  layer  for  the  most  part  was  absent,  no 
decidua.  Glands  small  and  few  in  numbers,  stroma 
dense,  venous  spaces  dilated,  only  a  very  few 
arteries  were  seen.     The  effects  of  pregnancy  bad 


Fig.  17.   Early  part  of  regressive  stage  of  involution 

o£  the  uterus,  with  dilatation  of  the  venous  spaces  and 
uterine  bleeding.  Photomicrograph  {X  10)  of  a  portion  of 
the  endomelrium  (Case  3  and  Fig.  16.)  The  early  part 
of  the  regressive  stage  of  involution  is  shown  by  the  dilata- 
tion of  the  venous  spaces  (black),  especially  the  superfidal 
ones  and  the  escape  of  the  injection  mass  into  the  uterine 
cavity.  The  majority  of  the  glands  are  no  longer  hyper- 
plastic. The  patient  has  been  bleeding  for  ten  days,  and 
uvolution  is  still  in  the  regressive  stage  and  is  retarded 
by  the  products  of  conception  in  the  tube. 

almost  disappeared.  The  condition  of  the  endo- 
metrium was  that  of  the  latter  part  of  the  regressive 
stage  of  involution. 

Case  9.  Age  31,  para,  last  uterine  pregnancy 
four  years  before.  Tubal  pregnancy  early,  prob- 
ably less  than  four  weeks  when  symptoms  of  its 
termination  began.  See  description  of  the  preg- 
nant tube.  Operation  four  weeks  after  the  onset 
of  symptoms,  suggesting  the  beginning  termination 
of  the  pregnancy,  1.  e.,  uterine  bleeding,  but  pain 
had  been  present  for  only  ten  days;  ther^ore 
probably  only  ten  days  bad  elapsed  since  the  active 
beginning  termination  of  the  pregnancy;  uterine 
bleeding  the  day  of  the  operation. 

The  termination  was  by  tubal  abortion,  though 
beginning  signs  of  rupture  were  present,  incomplete. 
A  hematocele  was  found  about  the  right  tube  which 
was  distended  (greatest  diameter  3  cm.)  with 
blood.  In  the  center  of  this  was  the  ovum,  2  cm. 
in  its  greatest  diameter,  and  what  was  apparently 
the  remains  of  the  embryo,  3  mm.  long.  The 
arteries  were  injected  with  ultramarine  blue  and 
the  veins  with  bismuth.  The  venous  injection  mass 
escaped  freely  into  the  uterine  cavity.  The  uterus 
was  slightly  enlarged  to  6  x  4  cm.  in  the  greatest 
transverse  and  anterior  posterior  diameters  of  the 
hardened  specimen.  Radiographs  of  cross  slices  of 
the  uterus  showed  that  both  the  plexus  of  the 
myometrium  and  endometrium  were  well  injected 
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fig.  i8.  Regressive  stage  of  involution  of  the  endo- 
metrium with  extravasation  of  the  injection  mass  between 
the  compact  and  spon^  layers  and  the  foim&tion  of  a 
decidual  cast.  Photomicrograph  (X  lo)  of  a  portion  of 
the  endometrium;  veins  injected  with  bismuth  (Case  9). 
Operation  four  weeks  after  the  first  sign  of  uterine  bleeding 
but  only  ten  days  after  the  first  attack  of  pain.  luconi' 
plete  tubal  abortion,  gestation  sac  with  remnant  of  embryo 
still  in  the  tube.  Endometrium  thin,  glands  small,  extra- 
vasation of  the  injection  mass  into  the  tissues  of  the  endo- 
metriimi,  separating  the  compact  from  the  spongy  layer 
and  causing  a  decidual  cast.  A  condition  of  subinvolution 
exists,  still  in  regressive  stage.  The  incomplete  termina- 
tion of  the  pregnancy  apparently  prevented  the  complete 
involution  of  the  uterus. 


but  not  distended,  probably  due  to  the  free  escape 
of  the  injection  mass  into  the  uterine  cavity.  There 
was  a  moderate  degree  of  sclerosis  of  some  of  the 
radial  arteries. 

The  endometrium  (Fig.  18)  varied  from  i  to  2  mm. 
in  thickness,  for  the  most  part  covered  with  epi- 
thelium. The  compact  layer  resembled  atypical 
decidua  and  in  places  was  separated  from  the 
spongy  layer  by  an  extravasation  of  the  venous 
injection  mass,  thus  forming  a  decidual  cast.  The 
glands  in  the  spongy  layer  were  small  and  few  in 
numbers;  stroma  dense.  A  few  small  arteries  were 
seen  in  the  base  of  the  spongy  layer. 

The  remains  of  the  influence  of  pregnancy  were 
still  present  in  the  compact  layer  of  atypical  decidua, 
which  was  partially  separated  from  the  spongy 
layer  by  the  extravasation  of  the  blood  (injection 
mass).  The  regressive  stage  of  involution  was 
evident  with  the  fonnation  of  a  decidual  cast,  due  to 
the  above  described  extravasation  of  blood. 

Case  lo.  Age  37,  para,  youngest  child  fifteen 
years  old  (one  miscarriage  3  years  ago).  Tubal 
pregnancy  probably  early  when  symptoms  of  its 
termination  began.  See  description  of  the  pregnant 
tube.  Operation  four  weeks  after  the  onset  of 
symptoms,  suggesting  the  beginning  termination  of 
the  pregnancy,  i.  e.,  attacks  of  pain  and  uterine 
bleeding,  flowing  slightly  the  day  of  the  operation. 

The  termination  was  by  tub^  abortion,  though 
beginning  signs  of  rupture  were  present;  termina- 
tion incomplete.  A  hematocele  was  found  about  the 
right  tube,  which  was  distended  with  blood  (great- 
est diameter  4.5  cm.).  A  gestation  sac,  3.8  cm.  in 
its  largest  diameter,  was  found  in  the  tube,  in 
which  was  a  well-formed  embryo  1.3  cm.  in  length. 
The  arteries  were  injected  with  ultramarine  blue 


Fi,., 


.   Regressive  stage  of  involution  of  the  endo- 

diiated  venous  spaces  and  partial  loss  of  the 
compact  layer.  Photomicrogmph  (X  jo)  of  a  portion  of 
the  endometrium:  veins  injected  with  bismuth  (see  Case  7). 
Operation  twenty-five  days  after  the  beginning  termination 
of  the  pregnancy.  Termination  by  rupture  (incomplete), 
gestation  sac  and  embryo  still  in  the  tube.  In  places  the 
compact  layer  is  still  present  (appears  as  a  polyp  in  the 
illustration),  but  for  the  most  part  it  has  disappeared. 
The  venous  spaces  are  dilated  and  some  of  the  glands  are 
still  hyperplastic.  The  influence  of  pregnancy  manifests 
itself  by  the  persistence  of  areas  of  the  compact  layer  and 
hyperplastic  glands,  and  that  of  involution  by  the  loss  of 
the  greater  part  of  the  compact  layer,  dilated  venous  spaces 
and  atrophied  glands.  The  influence  of  pr^nancy  has 
delayed  ue  involution  of  the  endometrium. 


and  the  veins  with  bismuth;  a  small  amount  of  the 
venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  enlarged  to  7  x  5  cm.  in  the 
greatest  transverse  and  anterior  posterior  diameters 
of  the  hardened  specimen.  Radiographs  of  cross 
slices  of  the  uterus  showed  that  both  the  plexus  of 
the  myometrium  and  endometrium  were  well  in- 
jected. There  was  a  moderate  degree  of  sclerosis 
of  some  of  the  radial  arteries.  The  endometrium 
varied  in  thickness  from  1.5  to  2.5  mm.  The  sur- 
face was  relatively  smooth,  covered  with  epithelium. 
The  compact  layer  was  thin  and  did  not  resemble 
decidua,  stroma  dense,  venous  spaces  dilated. 
The  glands  of  the  spongy  layer  were  small,  stroma 
dense.  The  arteries  were  apparently  few  in  num- 
bers. The  dilated  venous  spaces,  with  uterine 
bleeding,  and  small  glands  indicated  involution 
retarded  by  the  pregnancy. 

Case  11.  Age  34,  para,  last  uterine  pregnancy 
a  year  before.  Tubal  pregnancy  possibly  of  six  to 
eight  weeks'  duration  before  its  beginning  termina- 
tion, as  the  patient  had  skipped  two  menstrual 
periods,  but  began  to  How  a  few  days  after  the  last 
period  was  due.     Operation  four  weeks  after  the 
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Tig.  21.  Regressive  stage  of  involuLion  of  the  endome 
tiium;  extravasation  of  the  injection  mass  into  its  tissues. 
Retardment  of  involution.  Photomicrograph  (X  30) 
of  a  portion  of  the  endometrium;  veins  injected  with 
bismuth  (see  Case  18),  Operation  six  weeks  after  the 
b^inning  termination  of  the  pregnancy.  The  termination 
was  by  rupture,  apparently  complete,  hut  completed  (last 
severe  attack  of  pain  two  days  before  the  operation)  just 
before  the  operation.  The  endometrium  is  thin,  gWds 
atrophied,  and  there  is  no  evidence  of  the  influence  of 
pregnancy  other  than  the  retardment  of  the  involution. 
The  latter  is  still  in  the  regressive  stage,  as  shown  by  the 
in  of  the  injection  mass  into  the  tissues. 


onset  of  symptoms,  suggesting  the  beginning  ter- 
mination of  the  pregnancy,  t.  e.,  pain  and  uterine 
bleeding,  flowing  freely  the  day  of  the  operation. 

The  termination  was  by  tubal  abortion  and  in- 
complete. The  distal  portion  of  the  left  tube  was 
distended  with  a  pear-shaped  blood  clot,  7  x  4.5  cm., 
partially  protruding  through  the  fimbriated  open- 
ing. Chorionic  Villi  were  found  in  this  clot  but  not 
the  embryo.  The  arteries  were  injected  with  Vene- 
tian red  and  the  veins  with  ultramarine  blue ;  there 
was  a  free  escape  of  the  venous  injection  mass  into 
the  uterine  cavity.  The  uterus  was  slightly  en- 
larged to  5.8  X  4.4  cm.  in  the  greatest  transverse 
and  anterior  posterior  diameters  of  the  hardened 
specimen.  In  the  gross  specimen  the  veins  of  the 
myometrium  and  endometrium  appeared  dilated, 
and  the  uterine  cavity  was  filled  with  the  venous 
injection  mass,  which  escaped  from  the  endometrium 
(Fig.  20).'  Many  of  the  radial  arteries  showed  a 
marked  sclerosis;  a  few  arterial  shadows  were  seen 
near  the  endometrium;  last  uterine  pregnancy  a 
year  ago. 

The  endometrium  varied  in  thickness  from  i  to 


'Fig.  20.  (See  frontispiece,)  Regressive  stage  oC  involu- 
tion of  the  uterus  and  uterine  bleeding.  Colored  photo- 
graph (X  1)  of  a  sagitul  section  of  the  uterus,  arteries 
injected  red  and  veins  blue  (see  Case  11),  Operation 
four  weeks  after  the  beginning  termination  of  the  preg- 
nancy; tubal  abortion,  chorionic  villi  still  in  the  tube. 
The  influence  of  pregnancy  was  not  evident  in  the  uterus 
except  as  involution  was  retarded  and  the  regressive  stage 
periled  with  uterine  bleeding. 


Fig.  12.  Dilatation  of  the  venous  plexuses  of  the  uterus, 
subinvolutbn  of  early  tubal  pregnancy.  Radiogiapli  (X  i) 
of  a  cross  slice  {4  mm.  thick)  of  the  uterus,  veins  injected 
with  bismuth.  Operation  five  weeks  after  the  begmning 
termination  of  the  pregnancy.  Incomplete  tuba!  abortion. 
Chorionic  villi  still  in  the  tube,  embryo  had  disappeared 
(Case  17).  The  endometrium  is  atrophied,  but  the  venous 
spaces  of  both  the  endometrium  and  myometrium  are 
thiatedj  suggesting  a  relaxation  of  the  uterus.  Involution 
is  still  m  the  regressive  stage  and  its  completion  is  appar- 
ently prevented  by  the  influence  exerted  by  the  remains 
of  the  pregnancy  in  the  tube  (see  also  Fig.  13). 


2.5  mm.;  its  surface  was  covered  with  epithelium. 
A  definite  compact  layer  was  lacking,  no  evidence 
of  decidua.  The  glands  were  small  and  few  in  num- 
ber, the  stroma  was  dense,  the  venous  spaces  were 
markedly  dilated,  a  few  arteries  were  seen  in  the 
base  of  the  endometrium.  The  dilated  venous 
spaces,  thin  endometrium,  absence  of  decidua,  small 
glands,  few  arterioles,  and  uterine  bleeding  in- 
dicated the  regressive  stage  of  involution  pro- 
longed by  the  pregnancy. 

Case  12.  Age  (?),  para,  last  uterine  pregnancy 
three  years  before  followed  by  puerperal  infection; 
a  puerperal  pelvic  abscess  was  incised  and  drained 
extraperitoneally  through  the  groin.  Tubal  preg- 
nancy was  early.  See  description  of  the  tube. 
Operation  four  weeks  after  the  onset  of  symptoms, 
suggesting  the  beginning  termination  of  the  preg- 
nancy, I.  e.,  pain  and  uterine  bleeding,  flowing  ihc 
day  of  the  operation.  The  termination  of  the 
pregnancy  was  by  tubal  abortion  and  incomplete. 
The  distal  [)ortion  of  the  right  tube  was  distended 
with  a  blood  clot,  5  x  2.8  cm.,  partially  protruding 
from  the  fimbriated  extremity,  In  the  center  of 
the  blood  clot  was  the  gestation  sac,  1.4  cm.  in  its 
longest  diameter.  The  embryo  was  not  found. 
Small  bilateral  ovarian  cysts  were  present. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  ultramarine  blue;  a  small  amount 
of  the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  but  sli^tly  enlarged,  5.5X 
4  cm.  in  the  greatest  transverse  and  anterior  poste- 
rior diameters  of  the  hardened  specimen,  Tlie 
gross  appearance  of  the  injected  uterus  was  negative 
except  for  a  slight  amount  of  the  venous  injection 
mass  in  the  uterine  cavity.  Many  of  the  radial 
arteries  showed  a  marked  degree  of  sclerosis  (uterine 
pregnancy  three  years  before).    The  endometrium 
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Fig.  33.  SubiuvolutioQ  oi  the  endometrium,  kttci  part 
of  tegresuve  stage.  Photomicrograph  (X  lo)  of  a  portioD 
of  the  endometrium  from  the  specimen  shown  in  Fig.  as. 
The  endometrium  is  atrophied,  glands  small,  venous  spaces 
dilated  and  an  eitravosftlion  of  the  injectiou  mass  has 
occuired  into  the  superficial  tissues  of  the  endometrium. 
There  is  no  apparent  evidence  of  the  influence  of  preg- 
nancy on  the  uterus  other  than  the  retardment  of  involu- 


varied  in  thickness,  3.5  to  3  mm.;  its  surface  was 
smooth,  covered  with  epithelium.  The  compact 
iayer  was  (Edematous,  venous  spaces  dilated,  did 
not  resemble  decidua.  The  glands  of  the  spongy 
layer  were  small,  stroma  dense,  and  arterioles  dif- 
ficult to  detect.  The  condition  indicated  the  regres- 
sive stage  of  involution. 

Case  13.  Age  37,  para,  last  uterine  pregnancy 
nine  years  before.  Tubal  pregnancy  probably  very 
early,  skipped  period  fourteen  days.  See  description 
of  the  tube.  Operation  four  weeks  after  the  onset 
of  symptoms,  suggesting  the  begtiming  termination 
of  the  pregnancy,  t.  e.,  pain  and  uterine  bleeding, 
but  very  httle  pain  since  the  onset,  suggesting  that 
the  termination  was  nearly  completed  with  the 
first  attack  of  pain. 

The  termination  of  the  tubal  pregnancy  was  by 
rupture  through  the  upper  wall  of  the  left  tube 
about  2.5  cm.  from  the  fimbriated  extremity.  The 
tube  was  only  slightly  enlarged  {1.8  cm.  in  its  great- 
est diameter),  and  its  lumen  was  filled  with  clotted 
blood.  The  termination  of  the  pregnancy  was  not 
quite  complete,  as  a  few  chorionic  villi  were  found 
in  the  tube. 

The  arteries  were  injected  with  red  lead  and  the 
veins  with  ultramarine  blue.  A  small  amount  of 
the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  enlarged  6  x  4.5  cm.  in  the 
greatest  transverse  and  anterior  posterior  diameters 
of  the  hardened  specimen.  The  gross  appearance 
of  the  injected  uterus  was  negative  except  for  a 
small  amount  of  the  venous  injection  mass  in  the 
uterine  cavity  and  the  endometrium  appeared 
hypertrophied.  Some  of  the  radial  arteries  showed 
a  moderate  degree  of  sclerosis.  The  endome- 
trium varied  from  4  to  6  mm.  in  (liameter;  the 
surface  was  smooth  and  covered  with  epithelium. 
The  compact  layer  was  (edematous  and  venous 
spaces  dilated,  and  in  places  clotted  blood  in  the 
stroma.  The  glands  were  moderately  dilated, 
arteries  in  places  easily  detected.  The  thickened 
endometrium,  with  a  definite  compact  layer,  mod- 
erate glandular  hyperplasia,  and  increased  arterial 
supply,  suggested  the  premenstrual  stage  of  the 
endometrium,  i.  e.,  a  nearly  complete  involution  of 


Fig.  24.  Subinvolution  of  the  endometrium,  close  of 
regresave  stage_  or  beginning  reparative  stage. 
Incomplete  abortion  of  eariy  tubal  pregnancy.  Photo- 
raicro^ph  (X  zo)  of  a  portion  of  the  endometrium 
and  myometritmi;  veins  injected  with  bismuth. 
Operation  four  weeks  after  the  beginning  termina- 
tion of  the  pregnancy.  The  termination  was  by  abortion 
and  incomplete,  as  gestation  sac  and  chorionic  villi  were 
still  present  in  the  tube;  the  embryo  had  disappeared 
(Case  14).  The  endometrium  is  thin,  suriace  relaUvely 
smooth,  glands  atrophied.  Venous  spaces  dilated,  but 
there  was  very  little  extravasation  of  the  mass  into  the 
tissues  of  the  endometrium  (none  in  this  section).  Preg- 
nancy has  apparently  retarded  tbe  progress  of  involution, 
and  the  latter  is  still  in  the  regressive  stage.  Similar  to 
Fig.  5  showing  the  postmenstrual  stage. 

ihelatter  (Fig.  z8).^  Involutionhad  been  progressing 
for  four  weeks  with  very  little  interference  from  the 
remains  of  the  tubal  pregnancy,  as  only  a  few 
chorionic  villi  were  present  in  the  tube  and  the 
history  suggested  the  nearly  complete  termination 
of  the  pregnancy  with  the  first  attack  of  pain  four 
weeks  before. 

Case  14.  Age  29,  para  i,  and  three  miscarriages. 
Tubal  pregnancy  was  probably  early,  had  not 
mused  her  menstrual  period.  See  also  description 
of  the  tube.  Operation  four  weeks  after  the  onset 
of  symptoms,  suggesting  the  begiiming  termination 
of  the  pregnancy,  viz.,  pain  and  uterine  bleeding, 
flowing  slightly  the  day  of  the  operation.  The 
termination  of  the  pregnancy  was  by  tubal  abortion 
and  incomplete,  A  hematocele  was  found  about  the 
left  tube,  which  was  distended  to  a  diameter  of  4 
cm.,  a  gestation  sac  ;  cm,  in  diameter  was  present 
in  the  tube,  but  the  embryo  was  not  found. 

The  arteries  were  injected  with  ultramarine 
blue  and  the  veins  with  bismuth;  a  small  amount 
of  the  venous  injection  mass  escaped  into  the 
uterine  cavity.  The  uterus  was  slightly  enlarged 
to  5.7  X  4.5  cm.  in  its  greatest  transverse  and  anterior 


'Fig.  28.  (See  frontispiece.)  Nearly  complete  involu- 
tion of  the  uterus.  Colored  photograph  (X  i)  of  a  sagittal 
section  of  the  uterus;  arteries  red  and  veins  blue.  Oper- 
ation four  weeks  after  a  sudden  severe  attack  of  pain  and 
collapse,  suggesting  the  nearly  complete  termination  of  the 
tubal  pregnancy  with  the  first  attack  of  pain  (see  Case 
13).  The  nearly  complete  involution  of  the  uterus  has 
taken  place^  ami  though  there  were  still  a  few  diorioDic 
villi  in  the  tube  their  influence  had  gradually  subsided  and 
recently  had  very  little  influence  on  involution. 
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Fig.  25.  Subinvolution  of  the  endometrium,  beginning 
reparative  stage.  Incomplete  tubal  abortion  of  early 
tubal  pregnancy.  Photomicrograph  (X  10)  of  a  portion 
of  the  endometrium  and  myometnum;  veins  injected  with 
bismuth.  Operation  five  weeks  after  the  beginnbg  ter- 
mination of  the  pregnancy.  A  few  chorionic  villi  were  still 
in  the  tube;  embryo  had  disappeared.  (Case  16.)  The 
endometrium  is  thicker  than  in  Fig.  24,  surface  thrown  into 
folds;  glands  still  atrophied,  and  venous  spaces  dilated,  but 
not  the  superficial  ones.  Involution  has  been  and  is  still 
retarded  by  the  inQuence  of  pregnancy,  but  the  process  of 
repair  begins  to  manifest  itself. 

posterior  diameters  of  the  hardened  specimen. 
Radiographs  of  cross  slices  of  the  uterus  showed  a 
marked  dilatation  of  the  venous  plexus  of  the 
inner  two-lhirds  of  the  uterine  wall  and  the  endo- 

Some  of  the  radial  arteries  showed  a  moderate 
degree  of  sclerosis.  The  endometrium  varied  in 
thickness  from  1.5  to  2.5  mm.,  for  the  most  part 
smooth  and  covered  with  epithelium.  A  compact 
layer  was  absent  over  the  greater  portion  of  the 
endometrium,  no  evidence  of  decidua.  A  few 
arterioles  were  seen,  glands  small,  stroma  dense. 
Venous  spaces  were  dilated;  from  these  the  uterine 
bleeding  arose.  The  tbin  endometrium,  absence  of 
decidua,  dilated  venous  spaces,  uterine  bleeding, 
small  glands,  and  poor  arterial  supply  indicated  the 
regressive  stage  of  involution,  apparently  main- 
tained by  the  remnants  of  the  pregnancy  in  the 
tube. 

Case  15.  Age  34,  para,  youngest  child  twenty 
months  old.  The  age  of  the  tubal  pregnancy  was 
not  determined,  but  probably  early.  Operation 
thirty-four  days  after  the  onset  of  symptoms,  sug- 
gesting the  beginning  termination  of  the  preg- 
nancy, t.  e.,  pain  and  uterine  bleeding,  flowing  at 
the  time  of  the  operation.  The  termination  of  the 
pregnancy  was  by  rupture.  A  hematocele  was  found 
about  the  left  tube  which  had  ruptured,  severe  pain 
only  a  few  days  before  the  operation;  the  embryo 
was  not  found  and  no  chorionic  villi  were  foimd  in 
the  tube. 

The  arteries  were  injected  with  Venetian  red 
and  the  veins  with  bismuth;  the  venous  injection 
mass  escaped  into  the  uterine  cavity.  The  uterus 
was  slightly  enlarged,  to  5.8  x  4  cm.  in  its  greatest 
transverse  and  anterior  posterior  diameters  of  the 


Fig.  16.  Subinvolution  of  the  endometrium,  beginning 
reparative  stage.  Rupture  (complete  tennination)  of  early 
tubal  pregnancy.  Photomicrograph  (X  20)  of  a  por- 
tion of  the  endometrium,  veins  injected  with  bis- 
muth. Operation  thirty-four  days  after  the  beginning 
termination  of  the  pr^jnaney  (Case  15).  The  endo- 
metrium is  thicker  than  the  one  shown  in  Fig.  14.  Surface 
thrown  into  folds.  Gknds  larger  (more  active),  but 
superficial  venous  spaces  still  dilated  and  the  injection  mass 
escaped  into  the  uterine  cavity.  The  process  of  repair  has 
apparently  begun,  but  the  mfluence  of  the  pregnancy, 
recently  terminated,  has  retarded  the  involution  of  the 


hardened  specimen.  The  gross  appearance  of  the 
cut  surfaces  of  the  uterus  was  negative  except  for 
a  small  amount  of  the  venous  injection  mass  in  the 
uterine  cavity.  Radiographs  of  cross  slices  of  the 
uterus  showed  that  the  venous  plexus  of  the  myome- 
trium was  not  dilated.  TTiere  was  a  marked  degree 
of  sclerosis  of  many  of  the  radial  arteries,  probably 
due  to  uterine  pregnancy  twenty  months  before. 

The  endometrium  (Fig,  26)  varied  from  1.5  to 
3  mm.  in  thickness,  and  was  covered  with  epithe- 
lium. The  compact  layer  was  cedematous  in  places 
and  the  venous  spaces  dilated.  The  glands  were 
moderately  dilated,  suggesting  activity.  The 
condition  found  suggested  a  beginning  repair  of 
the  endometrium  as  in  Case  13.  Bleeding  arose 
from  the  dilated  venous  spaces.  The  thickened 
endometrium  with  formation  of  compact  layer, 
dilated  glands,  and  increased  arterial  supply  in- 
dicated the  reparative  stage  of  involution.  The 
dilated  venous  spaces  and  uterine  bleeding  showed 
that  the  regressive  stage  had  not  ceased. 

Case  16.  Age  (?),  para,  age  of  children  (?). 
Tubal  pregnancy  was  probably  early,  although  the 
tube  contained  a  very  large  blood  clot.  Operation 
five  weeks  after  the  onset  of  symptoms,  suggesting 
the  beginning  termination  of  the  pregnancy,  i.  e.. 
pain  and  uterine  bleeding,  flowing  slightly  at  the 
time  of  the  operation.  The  termination  of  the 
pregnancy  was  by  tubal  abortion  and  not  complete, 
as  chorionic  villi  were  foimd  in  the  tube.  A  hemato- 
cele was  found  about  the  right  tube,  which  was  dis- 
tended with  a  blood  clot  7  cm.  in  its  greatest  diam- 
eter. An  ovarian  cyst,  5  cm.  in  diameter,  was 
present  on  the  opposite  side. 
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Fig.  19.  Evidence  of  arterial  sclerosis,  uterus  of  early 
tubal  pregnancy  (sclerosis  probably  due  to  recent  uterine 
pregnancy).  Radiograph  (X  i)  of  a  cross  slice  (3  mm. 
ttiick)  of  the  uterus;  arteries  injected  with  bismuth. 
Operation  twelve  days  after  the  beginning  termination 
of  the  pregnancy;  incomplete  tubal  abortion  (see  Case  4). 
The  arteries  appear  to  be  poorly  injected,  due  to  arterio- 
sclerosis, causing  itarrowing  of  the  lumina.  Compare  with 
Fig.  I.  Youngest  child  eleven  months  old,  probable  cause 
of  arteriosclerosis;  patient's  age  a8,  AH  cases  must  be 
studied  with  a  knowledge  of  the  age  of  the  patient,  and  if 
parous  the  date  of  the  last  pregnancy. 


Fig.  17.  Complete  involution  of  the  endometrium,  end 
o(  reparative  stage.  Photomicrograph  pC  10)  of  a  portion 
of  the  endometrium  (poorly  injected).  Operation  forty- 
five  days  after  the  beginning  termination  of  the  pregnancy 
and  two  weeks  after  any  severe  pain  (see  Case  20).  The 
endometrium  is  hypcrtrophied,  surface  rough;  there  is 
hyperplasia  of  the  glands;  the  picture  resembles  the  pre- 
menstrual   stage   of    the   non-pregnant   uterus   (Fig.  4). 


The  arteries  were  injected  with  ultramarine  blue 
and  the  veins  with  bismuth;  a  small  amount  of  the 
venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  only  slightly  enlarged,  to 
4.8  X  4  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
Radiographs  of  cross  slices  of  the  uterus  showed  the 
venotis  pleius  of  the  myometrium  was  only  fairly 
well  injected  and  moderately  dilated.  There  was 
a  moderate  degree  of  sclerosis  of  many  of  the  radial 
arteries.  The  endometrium  (Fig.  25)  varied  in 
thickness  from  2  to  3  mm.  Surface  corrugated  and 
covered  by  epithelium.  Compact  layer  thin,  no 
decidua,  glands  few  in  number  and  not  hyper- 
trophied,  stroma  moderately  dense,  arteries  few  in 
number.  Venous  spaces  dilated.  Condition  sug- 
gests a  beginning  repair  of  the  endometrium. 

Case  17.  Age  35,  first  pregnancy  (married  ten 
years).  The  tubal  pregnancy  was  very  early,  had 
not  missed  her  period.  (See  also  description  of  the 
pregnant  tube.)  Operation  five  weeks  after  the 
onset  of  symptoms,  suggesting  the  beginning  ter- 
mination of  the  pregnancy,  viz.,  pain  and  uterine 
bleeding,  slight  uterine  bleeding  at  the  time  of  the 
operation.  The  termination  of  the  pregnancy  was 
by    tubal   abortion   and   incomplete,    as  chorionic 


villi  were  found  in  the  tube.  A  hematocele  was 
present  about  the  right  tube,  the  ampulla  of  which 
was  distended  with  a  blood  clot  4  cm.  in  its  greatest 
diameter.  Gestation  sac  and  embryo  were  nOt 
found.     Both  tubes  showed  tuberculosis. 

The  arteries  were  injected  with  ultramarine  blue 
and  the  veins  with  bismuth.  A  small  amount  of 
the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  slightly  enlarged,  5.1  x  4  cm. 
in  the  greatest  transverse  and  anterior  posterior 
diameters  of  the  hardened  specimen.  Radiographs 
(Fig.  22)  of  cross  slices  of  the  uterus  showed  the 
venous  plexus  of  both  the  myo-  and  endometrium 
were  well  injected  and  dilated.  There  was  a  mod- 
erate  degree   of  sclerosis  of  many  of  the   radial 

The  endometrium  (Fig.  23)  was  in  many  places 
less  than  i  tnm.  in  thickness  and  covered  with 
epithelium.  A  compact  layer  was  absent,  no 
decidua.  The  glands  were  small,  few  in  number, 
stroma  dense,  and  no  evidence  of  tuberculosis. 
Arteries  were  not  seen;  some  of  the  venous  spaces 
were  greatly  dilated  and  subepithelial  extravasa- 
tions of  the  injection  mass  were  present  with  rupture 
and  escape  of  the  mass  into  the  uterine  cavity.  The 
thin  endometrium,  absence  of  decidua,  small  glands, 
poor  arterial  supply,  dilated  venous  spaces,  and 
uterine  bleeding  indicated  the  latter  part  of  the 
regressive  stage  of  involution. 

Case  18.  Age  32,  para,  youngest  twelve  years 
old,  one  miscarriage  two  years  before  present 
operation.  Tubal  pregnancy  probably  early,  had 
not  missed  the  menstrual  period.  See  also  de- 
scription of  the  tube.  Operation  six  weeks  after 
the  onset  of  symptoms,  suggesting  the  beginning 
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Fig.  30.  Evidence  of  arteriosclerosis,  uterus  of  inler- 
stiti&l  tubal  pregnancy  but  parous  woman,  youngest  chUd 
nine  years  old.  Radiograph  (slightly  reduced)  of  a  cross 
slice  (4  mm.  thick)  of  the  fundus  of  the  uterus  through  the 
interstitiai  pregnancy.  Arteries  injected  with  red  lead. 
Operation  thirty-two  days  after  the  beginning  termination 
of  the  pregnancy  (see  Case  iis).  The  radial  arteries  appear- 
to  be  poorly  injected,  due  to  narrowing  of  the  lumina. 
There  is  an  extravasation  of  the  arterial  injection  mass 
between  the  gestation  sac  and  surrounding  uterine  tissue. 
Patient  37  years  old;  last  uterine  pregnancy  nine  years 
ago.  The  degree  of  arteriosclerosis  suggests  that  it  may  in 
port  be  due  to  involution  of  the  uterus  following  the  begin- 
ning termination  of  the  tubal  pregiuincy  3  2  days  before. 

termination  of  the  pregnajicy,  viz.,  p>a,in  and  uterine 
bleeding,  flowing  freely  at  the  time  of  the  operation. 
The  termination  of  the  pregnancy  was  by  rapture 
and  was  apparently  complete,  i.  e.,  chorionic  villi 
were  not  found  in  the  tube;  still  the  manipulation 
of  the  tube  at  the  time  of  the  operation  may  have 
completed  the  termination  of  the  pregnancy.  A 
large  hematocele  was  found  about  the  right  tube,  the 
ampulla  of  which  had  ruptured. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  bismuth.  A  large  amount  of  the 
venous  injection  mass  escaped  into  the  uterine 
cavity.  Theuterus  was  slightly  enlarged,  to  $.1x4.1 
cm.  in  the  greatest  transverse  and  anterior  posterior 
diameters  of  the  hardened  specimen.  Radiographs 
of  cross  slices  of  the  uterus  showed  that  the  venous 
plexus  of  the  myometrium  was  poorly  injected  and 
not  dilated,  probably  due  to  the  free  escape  of  the 
mass  into  the  uterine  cavity.  Microscopically 
many  of  the  radial  arteries  and  their  branches 
showed  a  moderate  sclerosis.  The  endometrium 
(Fig.  21)  was  thin,  from  i  to  3  mm.,  rough,  covered 
with  epithelium,  except  where  the  injection  mass 
escaped  into  the  uterine  cavity.  There  was  no 
definite  compact  layer  or  decidua.  The  giands  were 
small  and  few  in  number  and  the  stroma  dense. 
A  few  small  arteries  were  seen  in  the  stroma  {11 
sections  examined).  Only  a  few  of  the  venous 
spaces  of  the  endometrium  were  dilated.  The 
venous  injection  mass  had  escaped  into  the  tissues 
of  the  endometrium  and  from  there  into  the  uterine 
cavity.    The  thin  endometrium,  absence  of  decidua, 


small  glands,  poor  arterial  supply,  escape  of  blood 
into  the  stroma  of  the  endometrium,  and  uterine 
bleeding  indicated  the  regressive  stage  of  involution 
maintained  for  six  weeks  by  the  incomplete  ter- 
mination of  the  tubal  pregnancy;  last  attack  of 
severe  pain  two  days  before  the  operation. 

Case  iq.  Age  42,  married  nineteen  years,  first 
pregnancy,  history  of  a  former  pelvic  peritonitis. 
Tubal  pregnancy  probably  very  early,  had  missed 
period  for  only  a  "few  days."  See  also  description 
of  the  pregnant  tube.  Operation  six  weeks  after 
the  onset  of  symptoms,  suggesting  the  beginning 
termination  of  the  pregnancy,  i.  e.,  pain  and  uterine 
bleeding,  flowing  slightly  the  day  of  the  operation. 
The  termination  was  by  tubal  abortion  and  incom- 
plete, as  chorionic  villi  were  found  in  the  tube.  A 
hematocele  was  found  about  the  left  tube,  which  was 
distended  with  a  blood  clot  3  cm.  in  its  greatest 
diameter.  A  gestation  sac  r.5  cm.  in  diameter  was 
found  in  the  tube;  embryo  not  found,  but  shadows 
of  vilh  were  present.  Opposite  tube  and  ovary 
bound  down  by  old  adhesions. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  ultramarine  blue.  A  small  amount 
of  the  venous  injection  mass  escaped  into  the 
uterine  cavity.  The  uterus  was  slightly  enlarged, 
to  5.5  X  3.8  cm.  in  the  greatest  transverse  and 
anterior  posterior  diameters  of  the  hardened  spec- 
imen. The  gross  appearance  of  the  injected  uterus 
was  negative,  except  for  a  slight  amount  of  the 
venous  injection  mass  in  the  uterine  cavity,  which 
arose  from  the  endometrium.  Some  of  the  radial 
arteries  showed  a  slight  degree  of  sclerosis. 

The  endometrium  varied  in  thickness  from  2 
to  3  mm. ;  its  surface  was  relatively  smooth,  covered 
with  epithelium.  The  compact  layer  was  cedema- 
tous  but  no  decidua.  The  glands  of  the  spongy 
layer  were  for  the  most  part  small,  a  few  were 
dilated,  and  stroma  dense.  The  venous  spaces  in 
places  were  dilated.  A  few  small  arteries  were  seen 
in  the  base  of  the  endometrium.  The  condition 
indicated  subinvolution,  the  latter  part  of  the 
regressive  stage  or  beginning  reparative  stage. 

Case  20.  Age  30,  para,  last  uterine  pregnancy  a 
year  before.  Tubal  pregnancy  probably  was  very 
early.  See  description  of  the  pregnant  tube. 
Operation  forty-five  days  after  the  onset  of  symp- 
toms, suggesting  the  beginning  termination  of  the 
pregnancy,  t.  e.,  pain  and  uterine  bleeding.  The 
termination  of  the  pregnancy  was  by  rupture 
through  the  upper  wall  of  the  right  tube  about  2 
era.  from  the  fimbriated  extremity.  The  tube  was 
only  slightly  enlarged  (1.5  cm.  in  its  greatest 
diameter),  and  its  lumen  was  filled  with  clotted 
blood.  The  termination  of  the  pregnancy  was 
incomplete,  as  chorionic  villi  were  found  in  the 
tube. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  ultramarine  blue.  A  slight  amount 
of  the  venous  injection  mass  escaped  into  the 
uterine  cavity.  The  uterus  was  enlarged  to  6  x  4.3 
cm.  in  the  greatest  transverse  and  anterior  posterior 
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diameters  of  the  hardened  specimen.  The  gross  ap- 
pearance of  the  injected  uterus  was  negative  except 
for  a  very  small  amount  of  the  venous  injection  mass 
in  the  uterine  cavity.  Some  of  the  radial  arteries 
showed  a  moderate  degree  of  sclerosis.  The  endo- 
metrium (Fig.  27)  varies  from  3  to  4  mm.  in  thick- 
ness; its  surface  was  wavy  and  covered  with  epithe- 
lium, compact  layer  was  cedematous,  no  decidi 
The  glands  were  hypertrophied,  some  of  the  venc 
spaces  dilated;  a  few  small  arteries  were  found  in 
the  base  of  the  endometrium.  The  condition 
resembled  the  premenstrual  stage  of  the  endome- 
trium, i.  e.,  involution  was  complete. 

Case  31.  Age  36,  para,  youngest  sixteen  years 
old,  three  years  before  the  left  tube  and  ovary  had 
been  removed  for  tubal  pregnancy.  Age  of  present 
tubal  pregnancy  probably  six  to  eight  weeks;  the 
embryo,  4  cm,  long,  was  found  in  the  peritoneal  cav- 
ity. Operation  fifty-four  days  after  the  onset  of 
symptoms,  suggesting  the  beginning  termination 
of  the  tubal  pregnancy,  i.  e.,  pain  and  uterine  bleed- 
ing, flowing  slightly  at  the  time  of  the  operation. 
Severe  pain  eleven  days  before.  The  termination 
of  the  tubal  pregnancy  was  by  tubal  abortion  and 
incomplete,  as  chorionic  villi  were  found  in  the 
blood  clot  in  the  tube.  A  hematocele  was  found 
about  the  right  tube,  which  was  enlarged  to  3.5  cm, 
in  its  greatest  diameter;  the  fcetus,  4  cm.  in  length, 
was  found  in  the  blood  clot  outside  the  tube. 

The  arteries  were  injected  with  bismuth  and  the 
veins  with  ultramarine  blue.  A  small  amount  of 
the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  enlarged  to  6.2  x  5.3  in  the 
greatest  transverse  and  anterior  posterior  diameters 
of  the  hardened  specimen.  The  radial  arteries 
showed  a  moderate  degree  of  sclerosis.  The  endo- 
metrium varied  in  thickness  from  2  to  3  mm., 
irregular  in  outline,  covered  by  epithelium.  Com- 
pact layer  absent,  no  decidua.  Some  of  the  glands 
were  hypertrophied,  arteries  few  in  numbers, 
venous  spaces  dilated.  The  condition  present  was 
that  of  subinvolution,  regressive  stage. 

Case  22.  Age  29,  para  (i),  ten  years  before. 
Tubal  pregnancy  was  early,  had  not  missed  her 
menstrual  period.  See  also  description  of  tube. 
Operation  eight  weeks  after  the  onset  of  symptoms, 
suggesting  the  beginning  termination  of  the  tubal 
pregnancy,  viz.,  pain  and  uterine  bleeding,  slight 
flow  at  the  time  of  the  operation. 

The  termination  of  the  pregnancy  was  by  tubal 
abortion  and  incomplete.  A  hematocele  was  found 
about  the  right  tube,  the  ampulla  of  which  was 
distended  by  a  blood  clot  2  cm.  in  its  greatest 
diameter.  A  few  villi  were  found  in  the  blood  clot; 
the  embryo  was  not  found.  The  opposite  tube  was 
occluded. 

The  arteries  were  injected  with  ultramarine  blue 
and  the  veins  with  bismuth.  A  small  amount  of 
the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  slightly  enlarged,  to  5-3x4.1 
cm.  in  the  greatest  transverse  and  anterior  posterior 
diameters  of  the  hardened  specimen.    Radiographs 


Fig.  31.  Arteriosclerosis,  uterus  of  tubal  pregnancy. 
First  pregnancy.  Photomicrograph  (X  20)  of  a  portion 
of  the  uterine  wall.  Veins  injected  with  bismuth.  Opera 
Lion  seventy-two  days  after  the  beginning  termination 
of  the  tubal  pregnancy;  incomplete  tubal  abortion  (see 
Case  34).  Agreatly  thickened  artery  can  be  seen  in  the 
center  oE  the  figure,  difficult  to  detect  from  the  surrounding 
myometiium.  Venous  spaces  filled  with  the  injection  mass 
(black).  Patient  36  years  old;  first  pregnancy.  Involu- 
tion had  been  going  on  for  seventy-two  days  though 
delayed  by  the  incomplete  termination  of  the  pregnancy. 


of  cross  slices  of  the  uterus  showed  the  venous 
plexus  of  both  the  myometrium  and  endometrium 
to  be  well  injected  and  dilated.  There  was  a 
moderate  degree  of  thickening  of  some  of  the  radial 
arteries.  The  endometrium  was  thickened  from 
2.5  to  4  mm.  and  covered  with  epitheUum.  The 
compact  layer  was  present,  dense,  no  decidua.  The 
majority  of  the  glands  of  the  spongy  layer  were 
of  smaU  size;  a  few  were  hypertrophied.  A  few 
arteries  seen  at  the  base,  venous  spaces  in  places 
dilated.  The  condition  was  that  of  involution, 
reparative  stage. 

Case  23.  Age  36,  one  miscarriage  four  years 
before  (induced),  pelvic  peritonitis  three  years 
before.  Tubal  pregnancy  was  probably  very 
early.  See  also  description  of  the  tube.  Operation 
eight  weeks  after  the  onset  of  symptoms,  t.  e..  pain 
and  uterine  bleeding,  suggesting  the  termination 
of  the  pregnancy.  The  patient  had  had  several 
hemorrhages  from  the  rectum,  the  first  one  five 
weeks  before  the  operation,  and  at  operation  the 
pregnant  tube  was  found  to  communicate  with  the 
sigmoid.  The  termination  of  the  pregnancy  was  by 
abortion  through  the  fimbriated  extremity  of  the 
left  tube  into  the  sigmoid.    The  tube  was  filled  with 
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a  blood  clot  about  6  x  4.5  cm.,  and  the  opening  in 
the  wall  of  the  sigmoid  could  easily  admit  the  tip 
of  one's  little  fiinger.  Chorionic  villi  were  found  in 
the  tube.  A  small  cyst  4  cm.  in  diameter  was 
present  in  the  opposite  ovary. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  ultramarine  blue.  There  was  a  slight 
escape  of  the  venous  injection  mass  into  the  uterine 
cavity.  The  uterus  was  only  slightly  enlarged,  to 
4x3  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
The  gross  appearance  of  the  injected  specimen  was 
normal  except  for  a  slight  amount  of  the  venous 
injection  mass  in  the  uterine  cavity.  There  was  a 
slight  sclerosis  of  some  of  the  radial  arteries.  The 
endometrium  was  thin,  from  i  to  2  mm.,  and  covered 
with  epithelium.  A  thin  compact  layer  was  present 
but  no  decidua.  Many  of  the  glands  were  hyper- 
trophied  and  a  few  arteries  were  present.  Although 
the  endometrium  was  thin  the  presence  of  a  compact 
layer,  arteries,  and  hypertrophied  glands  indicated 
the  reparative  stage  of  involution. 

Case  24.  Age  26,  first  pregnancy.  Tubal  preg- 
nancy probably  very  early.  See  description  of  the 
pregnant  tube.  Operation  seventy-two  days  after 
the  onset  of  symptoms,  suggesting  the  beginning 
termination  of  the  pregnancy,  i,  e.,  pain  and  uterine 
bleeding;  uterine  bleeding  was  intermittent,  but 
present  the  greater  part  of  the  time  from  the  first 
attack  of  pain.  The  termination  of  the  tubal  preg- 
nancy was  by  tubal  abortion  and  incomplete.  A 
hematocele  was  present  about  the  right  tube,  which 
was  enlarged  to  4  cm.  in  its  greatest  diameter; 
gestation  sac,  3  cm.  in  diameter,  with  remains  of 
embryo,  5  mm.  long,  still  within  the  tube  even  after 
seventy-two  days. 

The  veins  were  injected  with  bismuth.  A  small 
amount  of  the  venous  injection  mass  escaped  into 
the  uterine  cavity.  The  uterus  was  enlarged  to 
6x4  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
Radiographs  of  cross  slices  of  the  uterus  showed 
that  the  venous  plexus  of  the  uterine  wall  was  well 
injected,  spaces  not  dilated.  There  was  an  exten- 
sive thickening  of  the  arteries  of  the  uterine  wall 
often  difficult  to  distinguish  from  the  surrounding 
myometrium,  and  this  was  especially  true  of  the 
terminal  branches  of  the  radial  arteries  just  beneath 
the  endometrium.  The  endometrium  was  thin, 
in  places  devoid  of  epithelium,  no  compact  layer  or 
decidua.  Glands  few  in  number  and  small,  stroma 
compact,  venous  spaces  injected. 

The  regressive  stage  of  involution  was  still  pres- 
ent even  after  seventy-two  days,  apparently  due  to 
the  incomplete  termination  of  the  tubal  pregnancy. 

Case  25.  Age  37,  para,  youngest  nine  years  old. 
Age  of  ectopic  pregnancy  probably  early  (see  de- 
scription below),  missed  one  menstrual  period  and 
began  to  flow  at  the  time  of  the  next  regular  period, 
when  a  decidual  cast  was  passed  and  thought  to 
be  an  early  uterine  abortion.  Operation  thirty-two 
days  after  the  onset  of  symptoms,  suggesting  the 


beginning  termination  of  the  ectopic  pregnancy, 
i.  e.y  uterine  bleeding  with  very  little  pain,  flowing 
at  the  time  of  the  operation.  The  pregnancy  was 
situated  in  the  interstitial  portion  of  the  right  tube 
and  the  cornua  of  the  uterus  was  about  to  rupture, 
the  gestation  sac  (3.5  cm.  in  diameter)  being 
entirely  separated  from  the  surroundinjg  uterine 
tissue  by  blood  and  the  anterior  wall  of  the  uterus 
very  thin  over  it.  The  embryo  had  apparently 
been  entirely  absorbed.  Microscopically  chorionic 
villi  were  present  in  the  clot. 

The  arteries  were  injected  with  red  lead  and  the 
veins  with  ultramarine  blue.  A  small  amount  of 
the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  enlarged  and  contained 
several  small  myomata.  Many  of  the  radial 
arteries  showed  a  moderate  degree  of  sclerosis 
(Fig.  30). 

The  endometrium  was  thin,  i  to  2  mm.,  covered 
with  epithelium,  glands  were  small,  a  few  arteries 
in  the  base  of  the  endometrium,  venous  spaces 
dilated  in  places,  no  decidua  found.  Subinvolution, 
regressive  stage  was  still  present. 

SUMMARY  OF  THE  INFLUENCE  OF  ECTOPIC 

PREGNANCY  ON  THE  UTERUS  AND  THE 

CAUSE  0>  UTERINE  BLEEDING  IN 

THESE  CASES 

Under  the  influence  of  early  ectopic  pr^- 
nancy  (all  my  observations  were  confined 
to  early  ectopic  pregnancy,  as  the  lai^gest 
foetus  was  only  6  cm.  long)  the  uterus  becomes 
larger  than  normal.  The  increase  in  size  of 
the  uterus  is  due  to  two  evident  factors;  i,e., 
hyperaemia  and  a  thickening  of  the  endome- 
trium. Possibly  the  muscle  fibers  are  also 
increased  in  size  but  of  this  I  am  not  certain. 
The  changes  in  the  endometrium  are  quite 
similar  to  those  found  in  the  decidua  vera  of 
early  uterine  pregnancy  and  also  vary  with 
the  age  of  the  pregnancy.  In  the  earliest 
ectopic  pregnancy  of  my  series  the  compact 
layer  formed  only  about  one-fifth  of  the 
thickness  of  the  decidua,  while  in  the 
most  advanced  case  (foetus  6  cm.  long)  over 
one-half  of  the  decidua  consisted  of  the  com- 
pact layer.  The  endometrium  lining  the 
entire  cavity  of  the  body  of  the  uterus  takes 
part  in  this  change  (see  Fig.  11).  The  com- 
pact layer  of  the  endometrium  contains  many 
arterioles  (Fig.  14),  about  which  the  dedduai 
cells  first  develop,  and  in  the  very  early  ectopic 
pregnancies  it  is  difficult  to  distinguish  this 
layer  from  the  compact  layer  foimd  in  the 
premenstrual    stage    of    the    non-pregnant 
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uterus,  just  as  it  is  difficult  to  distinguish  the 
latter  from  the  deddua  vera  of  a  very  early 
uterine  pregnancy.    Spaces  filled  with  venous 
blood  are  also  found  in  this  layer.    The  spongy 
layer  is  composed  of  hypertrophied  glands  as 
in  uterine  pregnancy,  and  in  places  there  is 
very  little  stroma  between  them,    Trabeculae 
are  also  present  which  cross  the  spongy  layer 
and  imite  the  compact  layer  with  the  myo- 
metrium.   These  trabeculae  or  pillars  are  com- 
p>osed  of  stroma  and  contain  branches  of  the 
radial  arteries  and  also  veins,  which  cross  the 
spongy  layer  and  termmate  in  the  compact 
layer.       These    trabeculae    are    more    evi- 
dent  than  in   the   non-pregnant   condition, 
though  possibly  not  quite  as  evident  as  in 
uterine   pregnancy.     The   arterioles   of   the 
endometrium      are      larger      and      appear 
more   numerous   than  in   the  premenstrual 
stage  of  the  non-pregnant  uterus;  they  follow 
a  spiral  course,  and  are  easily  distinguished 
from  the  veins  which  are  merely  spaces  in  the 
stroma  of  the  endometrium.    There  is  often 
a  decidual  reaction  of  the  stroma  about  the 
arteries  in  these  trabeculae.    The  development 
of  the  compact  layer  itself  and  also  of  decidual 
cells  seems  to  be  intimately  associated  with  the 
"arterial  invasion"  of  the  endometrium  which 
takes  place  through  these  trabeculae.     The 
venous  spaces  are  found  everywhere  in  the 
stroma  of  the  endometrium,  but  especially 
in  the  compact  layer  and  at  its  junction  with 
the  spongy  layer.    It  is  difficult  to  detect  any 
change  in  the  uterine  wall  other  than  the  arte- 
rial and  venous  hyperaemia. 

It  is  reasonable  to  beUeve  that  forcible 
contractions  of  the  uterus  (labor)  accompany 
the  attempts  of  the  pregnant  tube  to  expell 
its  contents.  The  uterus  develops  from  a 
fusion  of  the  Miillerian  ducts,  and  the  clin- 
ical symptoms  suggest  this.  These  contrac- 
tions by  compression  would  lessen  the  arterial 
supply  of  the  endometrium  and  otherwise 
damage  its  structure.  These  damages  ap- 
parently cause  an  extravasation  of  blood  from 
the  venous  spaces,  and  the  ones  most  readily 
affected  are  those  in  the  compact  layer  near 
the  uterine  cavity  and  at  the  junction  of  the 
compact  and  spongy  layer. 

Following  the  complete  termination  of  the 
tubal    pregnancy    uterine    involution    takes 


place,  which  differs  in  degree  from  that  follow- 
ing the  termination  of  the  uterine  pregnancy. 
The  uterus  becomes  smaller,  due  to  decreased 
arterial  and  venous  hyperaemia  and  atrophy  of 
the  endometrium.  The  muscle  cells  may  also 
decrease  in  size,  and  I  also  believe  that  a 
certain  amount  of  sclerosis  of  the  radial  ar- 
teries and  their  branches  occurs. 

We  may  recognize  two  distinct  phases  in 
the  involution  of  the  uterus  following  the 
termination  of  ectopic  pregnancy:  first,  the 
destructive  or  regressive  stage;  and,  secondly, 
the  constructive  or  reparative  stage. 

The  earliest  regressive  changes  in  the 
endometrium  that  we  are  able  to  detect  are  a 
dilatation  of  the  venous  spaces  and  the  escape 
of  blood  into  tissues  of  the  endometrium. 
The  dilatation  of  the  venous  spaces  and  escape 
of  venous  blood  are  most  evident  in  the  super- 
ficial portion  of  the  compact  layer  and  at 
the  junction  of  the  compact  and  spongy  layer. 
The  regressive  changes  are  apparently  due  to 
(i)  forcible  uterine  contractions  injuring  the 
structures  of  the  endometrium;  (2)  inter- 
ference with  the  arterial  supply  of  the  endo- 
metrium— the  latter  may  be  due  to  contraction 
of  the  radial  arteries  or  actual  sclerosis;  and, 
finally,  (3)  a  condition  of  venous  congestion 
as  shown  by  the  dilatation  of  the  venous  spaces 
throughout  the  uterus,  i.e.,  an  index  of  uterine 
relaxation.  The  rupture  of  the  superficial 
venous  spaces  of  the  compact  layer  gives  rise 
to  subepithelial  extravasation  of  blood,  which 
soon  escapes  into  the  uterine  cavity,  and  if 
this  type  predominates  involution  of  the 
endometrium  would  occur  without  the  expul- 
sion of  a  decidual  cast.  On  the  other  hand, 
the  rupture  of  the  venous  spaces  at  the  jimc- 
tion  of  the  compact  and  spongy  layer  separates 
the  two  layers  and  may  give  rise  to  a  decidual 
cast.  In  some  cases  the  entire  compact  layer 
is  destroyed  in  small  fragments  or  is  expelled 
as  a  cast.  The  glands  of  the  spongy  layer  be- 
come smaller  and  apparently  fewer  in  number. 
Although  the  endometrium  is  thinner  than 
normal  during  this  stage  of  involution,  the 
uterus  as  a  whole  is  larger,  due  to  the  venous 
congestion,  i.e.,  uterine  relaxation.  (See 
measurements  of  uteri  in  report  of  cases.) 
The  condition  present  at  the  end  of  the  re- 
gressive or  destructive  stage  is  an  atrophied 
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a  blood  clot  about  6  x  4.5  cm.,  and  the  opening  in 
the  wall  of  the  sigmoid  could  easily  admit  the  tip 
of  one's  little  finger.  Chorionic  villi  were  found  in 
the  tube.  A  small  cyst  4  cm.  in  diameter  was 
present  in  the  opposite  ovary. 

The  arteries  were  injected  with  Venetian  red  and 
the  veins  with  ultramarine  blue.  There  was  a  slight 
escape  of  the  venous  injection  mass  into  the  uterine 
cavity.  The  uterus  was  only  slightly  enlarged,  to 
4x3  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
The  gross  appearance  of  the  injected  specimen  was 
normal  except  for  a  slight  amount  of  the  venous 
injection  mass  in  the  uterine  cavity.  There  was  a 
slight  sclerosis  of  some  of  the  radial  arteries.  The 
endometrium  was  thin,  from  i  to  2  mm.,  and  covered 
with  epithelium.  A  thin  compact  layer  was  present 
but  no  decidua.  Many  of  the  glands  were  hyper- 
trophied  and  a  few  arteries  were  present.  Although 
the  endometrium  was  thin  the  presence  of  a  compact 
layer,  arteries,  and  hypertrophied  glands  indicated 
the  reparative  stage  of  involution. 

Case  24.  Age  26,  first  pregnancy.  Tubal  preg- 
nancy probably  very  early.  See  description  of  the 
pregnant  tube.  Operation  seventy-two  days  after 
the  onset  of  symptoms,  suggesting  the  beginning 
termination  of  the  pregnancy,  i.  e.j  pain  and  uterine 
bleeding;  uterine  bleeding  was  intermittent,  but 
present  the  greater  part  of  the  time  from  the  first 
attack  of  pain.  The  termination  of  the  tubal  preg- 
nancy was  by  tubal  abortion  and  incomplete.  A 
hematocele  was  present  about  the  right  tube,  which 
was  enlarged  to  4  cm.  in  its  greatest  diameter; 
gestation  sac,  3  cm.  in  diameter,  with  remains  of 
embryo,  5  mm.  long,  still  within  the  tube  even  after 
seventy-two  days. 

The  veins  were  injected  with  bismuth.  A  small 
amount  of  the  venous  injection  mass  escaped  into 
the  uterine  cavity.  The  uterus  was  enlarged  to 
6x4  cm.  in  the  greatest  transverse  and  anterior 
posterior  diameters  of  the  hardened  specimen. 
Radiographs  of  cross  slices  of  the  uterus  showed 
that  the  venous  plexus  of  the  uterine  wall  was  well 
injected,  spaces  not  dilated.  There  was  an  exten- 
sive thickening  of  the  arteries  of  the  uterine  waU 
often  difficult  to  distinguish  from  the  surrounding 
myometrium,  and  this  was  especially  true  of  the 
terminal  branches  of  the  radial  arteries  just  beneath 
the  endometrium.  The  endometrium  was  thin, 
in  places  devoid  of  epithelium,  no  compact  layer  or 
decidua.  Glands  few  in  number  and  small,  stroma 
compact,  venous  spaces  injected. 

The  regressive  stage  of  involution  was  still  pres- 
ent even  after  seventy-two  days,  apparently  due  to 
the  incomplete  termination  of  the  tubal  pregnancy. 

Case  25.  Age  37,  para,  youngest  nine  years  old. 
Age  of  ectopic  pregnancy  probably  early  (see  de- 
scription below),  missed  one  menstrual  period  and 
began  to  flow  at  the  time  of  the  next  regular  period, 
when  a  decidual  cast  was  passed  and  thought  to 
be  an  early  uterine  abortion.  Operation  thirty-two 
days  after  the  onset  of  symptoms,  suggesting  the 


beginning  termination  of  the  ectopic  pregnancy, 
i.  e,y  uterine  bleeding  with  very  little  pain,  flowing 
at  the  time  of  the  operation.  The  pregnancy  was 
situated  in  the  interstitial  portion  of  the  right  tube 
and  the  cornua  of  the  uterus  was  about  to  rupture, 
the  gestation  sac  (3.5  cm.  in  diameter)  being 
entirely  separated  from  the  surrounding  uterine 
tissue  by  blood  and  the  anterior  wall  of  the  uterus 
very  thin  over  it.  The  embryo  had  apparently 
been  entirely  absorbed.  Microscopically  chorionic 
villi  were  present  in  the  clot. 

The  arteries  were  injected  with  red  lead  and  the 
veins  with  ultramarine  blue.  A  small  amount  of 
the  venous  injection  mass  escaped  into  the  uterine 
cavity.  The  uterus  was  enlarged  and  contained 
several  small  myomata.  Many  of  the  radial 
arteries  showed  a  moderate  degree  of  sclerosis 
(Fig.  30). 

The  endometrium  was  thin,  i  to  2  mm.,  covered 
with  epithelium,  glands  were  small,  a  few  arteries 
in  the  base  of  the  endometrium,  venous  spaces 
dilated  in  places,  no  decidua  found.  Subinvolution, 
regressive  stage  was  still  present. 

SUMMARY    OF    THE    INFLUENCE    OF     ECTOPIC 

PREGNANCY    ON   THE    UTERUS    AND   THE 

CAUSE   oJF   uterine   BLEEDING   IN 

THESE  CASES 

Under  the  influence  of  early  ectopic  preg- 
nancy (all  my  observations  were  confined 
to  early  ectopic  pregnancy,  as  the  largest 
foetus  was  only  6  cm.  long)  the  uterus  becomes 
larger  than  normal.  The  increase  in  size  of 
the  uterus  is  due  to  two  evident  factors;  i.e., 
hypersemia  and  a  thickening  of  the  endome- 
trium. Possibly  the  muscle  fibers  are  also 
increased  in  size  but  of  this  I  am  not  certain. 
The  changes  in  the  endometrium  are  quite 
similar  to  those  found  in  the  decidua  vera  of 
early  uterine  pregnancy  and  also  vary  with 
the  age  of  the  pregnancy.  In  the  earliest 
ectopic  pregnancy  of  my  series  the  compact 
layer  formed  only  about  one-fifth  of  the 
thickness  of  the  decidua,  while  in  the 
most  advanced  case  (foetus  6  cm.  long)  over 
one-half  of  the  decidua  consisted  of  the  com- 
pact layer.  The  endometrium  lining  the 
entire  cavity  of  the  body  of  the  uterus  takes 
part  in  this  change  (see  Fig.  11).  The  com- 
pact layer  of  the  endometrium  contains  many 
arterioles  (Fig.  14),  about  which  the  decidual 
cells  first  develop,  and  in  the  very  early  ectopic 
pregnancies  it  is  diflScult  to  distinguish  this 
layer  from  the  compact  layer  found  in  the 
premenstrual    stage    of    the    non-pregnant 
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uterus,  just  as  it  is  dijffiicult  to  distinguish  the 
latter  from  the  decidua  vera  of  a  very  early 
uterine  pregnancy.  Spaces  filled  with  venous 
blood  are  also  found  in  this  layer.  The  spongy 
layer  is  composed  of  hypertrophied  glands  as 
in  uterine  pregnancy,  and  in  places  there  is 
very  little  stroma  between  them.  Trabeculae 
are  also  present  which  cross  the  spongy  layer 
and  imite  the  compact  layer  with  the  myo- 
metrium. These  trabeculae  or  pillars  are  com- 
posed of  stroma  and  contain  branches  of  the 
radial  arteries  and  also  veins,  which  cross  the 
spongy  layer  and  terminate  in  the  compact 
layer.  These  trabeculae  are  more  evi- 
dent than  in  the  non-pregnant  condition, 
though  possibly  not  quite  as  evident  as  in 
uterine  pregnancy.  The  arterioles  of  the 
endometrium  are  larger  and  appear 
more  numerous  than  in  the  premenstrual 
stage  of  the  non-pregnant  uterus;  they  follow 
a  spiral  course,  and  are  easily  distinguished 
from  the  veins  which  are  merely  spaces  in  the 
stroma  of  the  endometrium.  There  is  often 
a  decidual  reaction  of  the  stroma  about  the 
arteries  in  these  trabeculae.  The  development 
of  the  compact  layer  itself  and  also  of  decidual 
cells  seems  to  be  intimately  associated  with  the 
"arterial  invasion''  of  the  endometrium  which 
takes  place  through  these  trabeculae.  The 
venous  spaces  are  found  everywhere  in  the 
stroma  of  the  endometrium,  but  especially 
in  the  compact  layer  and  at  its  junction  with 
the  spongy  layer.  It  is  difficult  to  detect  any 
change  in  the  uterine  wall  other  than  the  arte- 
rial and  venous  hyperaemia. 

It  is  reasonable  to  believe  that  forcible 
contractions  of  the  uterus  (labor)  accompany 
the  attempts  of  the  pregnant  tube  to  expell 
its  contents.  The  uterus  develops  from  a 
fusion  of  the  MiiUerian  ducts,  and  the  clin- 
ical symptoms  suggest  this.  These  contrac- 
tions by  compression  would  lessen  the  arterial 
supply  of  the  endometrium  and  otherwise 
damage  its  structure.  These  damages  ap- 
parently cause  an  extravasation  of  blood  from 
the  venous  spaces,  and  the  ones  most  readily 
affected  are  those  in  the  compact  layer  near 
the  uterine  cavity  and  at  the  junction  of  the 
compact  and  spongy  layer. 

Following  the  complete  termination  of  the 
tubal   pregnancy    uterine   involution    takes 


place,  which  differs  in  degree  from  that  follow- 
ing the  termination  of  the  uterine  pregnancy. 
The  uterus  becomes  smaller,  due  to  decreased 
arterial  and  venous  hyperaemia  and  atrophy  of 
the  endometrium.  The  muscle  cells  may  also 
decrease  in  size,  and  I  also  believe  that  a 
certain  amount  of  sclerosis  of  the  radial  ar- 
teries and  theu-  branches  occurs. 

We  may  recognize  two  distinct  phases  in 
the  involution  of  the  uterus  following  the 
termination  of  ectopic  pregnancy:  firsty  the 
destructive  or  regressive  stage;  and,  secondly, 
the  constrictive  or  reparative  stage. 

The  earliest  regressive  changes  in  the 
endometrium  that  we  are  able  to  detect  are  a 
dilatation  of  the  venous  spaces  and  the  escape 
of  blood  into  tissues  of  the  endometrium. 
The  dilatation  of  the  venous  spaces  and  escape 
of  venous  blood  are  most  evident  in  the  super- 
ficial portion  of  the  compact  layer  and  at 
the  junction  of  the  compact  and  spongy  layer. 
The  regressive  changes  are  apparently  due  to 
(i)  forcible  uterine  contractions  injuring  the 
structures  of  the  endometrium;  (2)  inter- 
ference with  the  arterial  supply  of  the  endo- 
metrium— the  latter  may  be  due  to  contraction 
of  the  radial  arteries  or  actual  sclerosis;  and, 
finally,  (3)  a  condition  of  venous  congestion 
as  shown  by  the  dilatation  of  the  venous  spaces 
throughout  the  uterus,  i.e.,  an  index  of  uterine 
relaxation.  The  rupture  of  the  superficial 
venous  spaces  of  the  compact  layer  gives  rise 
to  subepithelial  extravasation  of  blood,  which 
soon  escapes  into  the  uterine  cavity,  and  if 
this  type  predominates  involution  of  the 
endometriiun  would  occur  without  the  expul- 
sion of  a  decidual  cast.  On  the  other  hand, 
the  rupture  of  the  venous  spaces  at  the  junc- 
tion of  the  compact  and  spongy  layer  separates 
the  two  layers  and  may  give  rise  to  a  decidual 
cast.  In  some  cases  the  entire  compact  layer 
is  destroyed  in  small  fragments  or  is  expelled 
as  a  cast.  The  glands  of  the  spongy  layer  be- 
come smaller  and  apparently  fewer  in  number. 
Although  the  endometrium  is  thinner  than 
normal  during  this  stage  of  involution,  the 
uterus  as  a  whole  is  larger,  due  to  the  venous 
congestion,  i.e.,  uterine  relaxation.  (See 
measurements  of  uteri  in  report  of  cases.) 
The  condition  present  at  the  end  of  the  re- 
gressive or  destructive  stage  is  an  atrophied 
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opinion.  But  such  public  opinion,  in  order 
to  be  eflfective,  must  be  intelligent  and  must 
be  guided  by  the  best  scientific  knowledge 
obtainable  in  order  to  arrive  at  correct  con- 
clusions and  to  act  intelligently.  Increasing 
knowledge  of  the  cause  of  diseases,  per- 
fection of  methods  for  their  prevention,  as 
well  as  the  recognition  of  the  paramount 
importance  of  regulation  of  social  conditions 
for  such  prevention,  make  it  necessary  that 
there  should  be  an  educated  public  sentiment 
back  of  all  of  our  efforts  for  disease  control. 
The  real  force  in  this  country,  and  the  only 
eflfective  force,  is  public  opinion.  Laws  are 
the  crystallization  of  public  opinion  and  not 
one  of  its  formative  influences.  When  this 
principle  is  fully  recognized,  we  will  cease 
to  advocate  the  adoption  of  mandatory  laws 
without  first  creating  a  discriminating  and 
intelligent  public  opinion  on  the  necessity 
and  importance  of  such  regulation.  If  the 
education  of  the  public  is  properly  carried 
out,  the  number  of  laws  required  will  be 
greatly  diminished  and  the  eflfectiveness  of 
those  in  force  will  be  proportionately  in- 
creased. 

From  the  standpoint  of  the  physician, 
education  of  the  public  is  necessary  for 
eflfective  work,  as  it  is  the  duty  of  the  medical 
profession  to  cure  disease  when  it  has  actually 
occurred  and  to  prevent  disease  wherever 
possible.  As  long  as  the  causes  of  disease 
were  unknown,  the  physician  needed  only 
the  cooperation  of  his  individual  patients. 
To-day,  my  act  may  not  harm  me  or  my 
family,  but  may  bring  disease  and  death  to 
my  neighbor;  while  my  neighbor's  careless- 
ness or  lawlessness  may  be  dangerous  to  me, 
no  matter  how  law-abiding  I  may  be.  The 
understanding  and  support  of  an  intelligent 
public  is  to-day  necessary  in  order  that  the 
physician  may  eflfectively  carry  on  his  work 
and  fulfill  his  duty  to  his  individual  patients. 

Public  education  regarding  disease  and 
its  prevention  being  a  necessity  both  from 
the  public  and  professional  standpoint,  how 
is  this  to  be  secured,  and  through  what 
agencies  is  such  education  to  be  carried  on? 
Obviously,  it  should  be  so  conducted  as  to 
reach  the  public  through  the  most  authorita- 
tive source  possible;  through  a  medium  that 


will  be  recognized  as  representing  the  entire 
profession,  rather  than  any  sections  or 
portions  thereof;  through  a  single  agency 
rather  than  through  many,  in  order  to  avoid 
the  confusion  of  the  public  mind  which  would 
result  through  a  multitude  of  teachers. 
Practical  conditions  must  also  be  considered. 
The  expense  and  the  labor  required  must  be 
reduced  to  a  minimum,  and  each  subject 
must  be  so  presented  as  to  be  intelligible 
to  the  average  reader  and  capable  of  public 
assimilation.  The  many  important  sub- 
jects must  be  presented  in  accordance  with 
their  relative  importance.  The  public  is 
not  in  a  position  to  distinguish  between 
theories  in  the  form  of  working  hypotheses 
on  the  one  hand,  and  demonstrated  facts  on 
the  other  hand;  neither  is  it  in  a  position  to 
reserve  judgment  on  a  scientific  question 
pending  the  production  of  further  evidence. 
It  is  essential  that  only  demonstrated  facts 
which  have  been  accepted  by  practically 
the  entire  medical  and  scientific  world  should 
be  presented  to  the  public  attention.  Fads, 
hobbies,  half-baked  theories,  and  fanciful 
hypotheses  have  no  place  in  any  scheme  of 
public  education.  The  recognized  facts 
must  be  presented  in  language  which  is  in- 
telligible to  the  general  public,  and  in  a  form 
which  will  be  familiar.  The  facts  must  be 
presented  in  such  a  way  as  to  show  their 
practical  importance  rather  than  their  ab- 
stract scientfcc  value,  and  without  an  eflfort 
to  moralize,  each  statement  made  must  carry 
with  it  an  implication  of  personal  duty  and 
responsibility  on  the  part  of  the  reader. 

The  necessity  for  public  instruction  on  the 
prevention  of  disease  has  been  recognized 
by  practically  all  of  our  state  boards  of 
health  and  by  many  of  our  municipal  health 
departments,  as  well  as  by  the  various  federal 
bureaus  working  on  public  health  and  allied 
subjects.  It  has  also  been  recognized  by  the 
organization  of  a  large  number  of  special 
voluntary  societies,  composed  of  those  inter- 
ested in  some  special  problem  and  devoted 
to  the  arousing  of  public  sentiment  on  this 
specific  subject.  Among  such  organizations 
may  be  mentioned  the  National  Association 
for  the  Study  and  Prevention  of  Tuberculo- 
sis, The  American  Association  for  the  Study 
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and  Prevention  of  Infant  Mortality,  The 
American  Association  for  the  Study  of  the 
Feeble-Minded,  The  National  Association 
for  the  Study  of  Epilepsy,  and  The  American 
Society  on  Sanitary  and  Moral  Prophylaxis. 
In  this  class  belongs  the  new  organization 
already  referred  to  —  The  American  Society 
for  the  Control  of  Cancer. 

While  the  duty  of  the  organized  medical 
profession  for  the  education  of  the  public 
has  long  been  recognized,  and  has  led  at 
different  times  to  the  appointment  of  special 
and  temporary  conmiittees  on  various  phases 
of  the  problem,  it  was  not  until  three  years 
ago  that  the  considerations  which  I  have 
discussed  above  led  to  the  organization  by  the 
American  Medical  Association  of  a  permanent 
board  or  council  charged  with  the  specific 
task  of  representing  the  medical  profession 
of  the  United  States  before  the  public,  with 
determining  its  relation  with  other  public 
bodies,  and  with  the  education  of  the  public 
on  disease  and  its  prevention. 

In  1910,  the  American  Medical  Association 
provided  for  a  Council  on  Health  and  Public 
Instruction,  to  be  made  up  of  five  members. 
This  Council  now  consists  of  Dr.  H.  B.  Favill 
of  Chicago,  chairman;  Dr.  H.  M.  Bracken, 
secretary  of  the  Minnesota  State  Board  of 
Health;  Dr.  W.  B.  Cannon,  Harvard  Uni- 
versity; Dr.  W.  C.  Woodward,  Health  Officer 
of  the  District  of  Columbia,  and  Dr.  W.  S. 
Rankin,  secretary  of  the  North  Carolina 
State  Board  of  Health,  these  gentlemen 
representing  the  philanthropic,  scientific,  and 
practical  public  health  work  of  the  Associa- 
tion. Recognizing  the  enormous  importance 
of  this  new  work,  the  unlimited  field  which 
presented  itself,  and  the  need  of  laying  a 
sound  foundation  for  the  future  efforts  to 
educate  the  public,  the  Council  has,  in  the 
last  three  years,  devoted  most  careful  con- 
sideration to  the  entire  problem  of  the  educa- 
tion of  the  public  in  preventable  diseases. 
While  carrying  on  these  deUberations  it 
was  necessary  to  inaugurate  some  immediate 
work  for  the  establishment  of  better  relations 
between  the  medical  profession  and  the  public. 

Recognizing  the  importance  of  newspapers 
as  public  educators  and  as  molders  of  public 
opinion,  one  of  the  first  activities  established 


by  the  Council  was  a  press  bureau.  In 
July,  1910,  the  press  bureau  was  established, 
by  which  a  weekly  bulletin  was  prepared 
and  sent  to  five  thousand  newspapers.  This 
bulletin  consisted  of  a  clipping  sheet,  con- 
taining short  paragraphs  on  public  health 
topics  of  current  interest  which  were  specially 
prepared  for  insertion  in  the  public  press. 
Letters  from  editors  and  clippings  from  press 
bulletins  combine  to  show  the  growing  value 
of  this  educational  feature  and  the  increasing 
confidence  of  newspaper  editors  in  the  value 
of  this  propaganda  and  the  disinterestedness 
of  our  motives.  To-day  it  is  possible,  through 
this  medium,  to  place  in  the  hands  of  five 
thousand  newspaper  editors  material  which 
they  recognize  as  authoritative,  representa- 
tive, and  animated  by  unselfish  motives. 

The  necessity  of  a  single  channel  of  com- 
munication with  the  press  of  the  country 
is  obvious.  There  is  to-day  in  the  United 
States  a  constantly  growing  group  of  organi- 
zations interested  in  some  phase  of  the 
public  health  problem.  While  the  very 
number  is  uncertain,  there  are  probably  to- 
day nearly  seventy-five  such  organizations. 
If  each  of  these  bodies  attempted  to  maintain 
its  own  press  service  and  to  supply  the  news- 
papers of  the  country  with  material  suitable 
for  publication,  not  only  would  the  expense 
and  labor  be  duplicated  seventy-five  times, 
but  the  newspapers  of  the  country  would  be 
bewildered  and  confused  by  the  mass  of 
material  sent  them;  while  the  attempt  to 
prepare  separate  bulletins  on  each  specific 
subject  would  result  in  the  elaboration  of 
unimportant  details  and  the  production  of  an 
enormous  amount  of  unnecessary  material. 
The  concentration  of  this  material  in  a  single 
bulletin,  prepared  specially  for  newspaper 
purposes,  enables  the  newspaper  editor  to 
select  those  subjects  which  he  regards  as  of 
importance  or  of  special  interest  to  his  readers, 
and  to  choose  a  variety  of  topics  that  would 
not  be  possible  if  the  bulletin  were  devoted 
to  the  discussion  of  a  single  phase  of  the 
public  health  question. 

The  most  important  reason,  however, 
why  such  matter  should  be  sent  out  by  the 
American  Medical  Association  is  that  the 
Association  is  the  owner  of  the  larejest  and 
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most  complete  medical  printing  plant  in  the 
United  States,  if  not  in  the  worid.  Owing 
to  the  development  of  The  Journal  of  the 
American  Medical  Association  and  its  un- 
paralleled business  management  during  the 
last  fifteen  years,  under  the  editorship  of 
Dr.  George  H.  Simmons,  the  Association 
to-day  owns  a  large  oflBice  building,  with 
printing  plant,  office  equipment,  and  other 
facilities.  The  surplus  earned  by  the  Journal 
is  distributed  each  year  by  the  Board  of 
trustees  to  the  various  boards  and  councils 
carrying  on  the  Association  work.  The 
educational  work  of  the  Council  on  Health 
and  Public  Instruction  is  to-day  made  pos- 
sible only  by  the  earnings  of  the  Journal, 
which  are  practically  the  surplus  of  the  dues 
and  subscriptions  of  physicians  after  the 
expense  of  the  Journal  and  the  Association 
are  paid. 

As  the  Council  is  the  representative  of  the 
Association  and  the  profession  before  the 
public,  this  bulletin  is  open  to  anybody  or 
any  organization  working  for  the  education 
of  the  pubUc  on  health  topics.  We  have 
the  means  by  which  the  newspapers  and  the 
public  can  be  reached.  The  amount  of 
suitable  material  which  can  be  so  circulated 
is  practically  unlimited.  Any  material 
furnished  by  societies  or  organizations 
will  be  thoroughly  welcome  and  effectively 
utilized. 

The  next  activity  undertaken  by  the  Coun- 
cil was  the  organization  of  a  speakers* 
bureau.  Two  hundred  of  the  leaders  of  the 
profession  in  various  parts  of  the  country 
were  asked  to  contribute  their  services  to  the 
extent  of  giving  from  six  to  eight  addresses 
a  year  before  meetings  arranged  by  local 
organizations  under  the  auspices  of  the 
speakers'  bureau.  One  hundred  and  thirty- 
five  accepted.  Announcements  of  the  bureau, 
giving  the  names  of  the  speakers,  the  subjects, 
and  conditions  under  which  they  could  be 
secured,  were  sent  to  the  secretaries  of 
medical  societies,  women's  clubs,  univer- 
sities, teachers'  institutes,  farmers'  institutes, 
and  other  local  organizations.  In  the  case  of 
appointments  made  through  the  bureau 
the  speaker  donates  his  time,  the  Council 
pays  the  traveling  expenses  of  the  speaker, 


and  the  local  organization  provides  the  meet- 
ing-place and  advertises  the  meeting.  In 
this  way,  by  a  division  of  expenses,  the  bur- 
den does  not  fall  heavily  on  any  one,  and 
ajiy  city  or  town  in  which  the  local  organiza- 
tion will  unite  for  a  meeting  on  public  health 
can  be  given  a  speaker  of  high  scientific 
ability  to  deliver  an  address  on  a  suitable 
health  topic. 

Last  year,  speakers  were  furnished  for 
over  350  meetings  between  November  i, 
1912,  and  June  i,  1913.  This  year,  over 
fifteen  thousand  announcements  have  been 
sent  out,  and  the  work  of  the  speakers' 
bureau  continues  to  grow  in  importance  with 
each  year.  Here  again  the  work  of  this 
bureau  is  at  the  service  of  any  organization 
desiring  to  avail  itself  of  the  bureau's  assist- 
ance. Speakers  can  be  secured  for  addresses 
on  infant  mortality,  medical  school  inspec- 
tion, pure  water,  pure  food  or  any  other  sub- 
ject that  may  at  the  time  engage  the  attention 
of  the  community.  Additional  speakers  on 
any  important  subject  will  be  welcomed. 
Any  local  organization  can  arrange  for  a 
pubUc  meeting  and  secure  a  speaker.  The 
funds  at  the  disposal  of  the  speakers'  bureau, 
while  not  unlimited,  are  ample  to  meet  all 
demands  for  the  present. 

The  next  activity  of  the  Council  was  the 
organization  of  a  bureau  of  literature.  Series 
of  pamphlets  on  the  most  important  subjects 
have  been  or  are  being  prepared  for  distribu- 
tion to  those  interested.  Pamphlets  for  the 
protection  of  medical  research,  the  conserva- 
tion of  vision,  on  general  health  topics,  and 
on  medico-legal  and  legislative  questions 
have  been  prepared.  Several  other  series 
are  now  in  process  of  development.  A 
single  pamphlet  or  a  series  of  pamphlets  on 
cancer  and  its  prevention  can  be  issued  by 
the  Council  without  expense,  provided  the 
right  kind  of  material  can  be  secured. 

Other  plans  for  future  development  in- 
volve a  lantern-slide  loan  bureau,  a  biu'eau 
of  exhibits  and  charts,  and  other  methods  for 
public  education. 

While  inaugurating  these  methods  at  once 
in  the  immediate  education  of  the  public, 
the  most  important  and  fundamental  work 
of  the  Council  at  present  is  the  investigation 
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of  the  public  health  situation  in  the  United 
States.  In  addition  to  carrying  on  the 
activities  mentioned  above,  the  work  to  which 
the  Council  has  decided  to  devote  itself 
during  the  coming  year  is  the  preparation 
of  a  report  on  public  health  activities  in  the 
United  States,  considered  under  four  heads, 
namely:  Federal  health  activities;  state 
health  activities;  municipal  health  activities, 
and  private  organizations.  We  hope  to 
publidi,  by  the  end  of  the  coming  year,  a 
report  showing  exactly  what  the  federal 
government  is  doing  for  public  health,  and 
what  other  national  governments  are  doing, 
by  way  of  comparison;  what  the  various 
state  boards  of  health  are  actually  doing, 
as  shown  by  a  personal  survey  by  a  competent 
authority;  what  is  being  accomplished  by 
state  boards  of  health,  and  how  much  it  is 
costing;  what  is  being  accomplished  by 
municipal  departments  of  health,  and  what 
it  is  costing;  what  is  being  done  by  voluntary 
organizations,  and  what  duplications  and 
overlapping  exist;  who  is  paying  the  expenses 
of  these  organizations;  what  the  total  cost 
is,  and  what  is  being  accomplished  in  pro- 
portion to  the  cost.  Such  a  survey  of  the 
entire  public  health  problem  in  this  country 
has  never  been  undertaken.  When  com- 
pleted, it  will  shed  light  on  the  subject  and 
will  serve  as  a  basis  for  future  plans. 

In  addition,  the  Council  has  estabUshed  a 
medico-legal  bureau,  in  charge  of  a  competent 
attorney,  in  which  is  being  taken  up  the 
study  of  legislative  conditions  and  public 
health  legislation  throughout  the  United 
States,  with  a  view  to  formulating  model 
laws  on  the  most  important  subjects  relating 
•  to  public  health,  and  so  guiding  public 
health  legislation  in  the  most  productive 
channels  necessary,  without  crowding  our 
statute  books  with  innumerable  unenforce- 
able laws. 

Such  being  the  general  plan  of  the  Council, 
the  question  now  recurs  as  to  the  specific 
problem  of  public  health  education  on  cancer. 
What  can  the  Council  on  Health  and  Public 
Instruction  of  the  American  Medical  Associa- 
tion do  to  enlighten  the  public  on  this  sub- 
ject? The  answer  is  obvious.  We  can 
place  at  the  disposal  of  the  American  Society 


for  the  Control  of  Cancer  and  the  Committee 
of  the  Clinical  Congress  of  Surgeons  of  North 
America  all  of  the  resources  of  the  Coimdl 
on  Public  Health  Education.  Through  the 
press  bulletin,  suitable  material  on  this  sub- 
ject can  be  placed  in  the  hands  of  five  thou- 
sand editors  without  any  cost  to  the  Society 
or  the  committee.  Through  the  speakers' 
bureau,  addresses  can  be  given  to  the  public 
on  cancer  and  its  menace.  Through  the 
bureau  of  literature,  local  pamphlets  and 
leaflets  on  this  subject  can  be  distributed. 
Later  on,  through  the  lantern-slide  bureau 
and  the  bureau  of  exhibits,  material  on  can- 
cer and  its  control  can  be  placed  before  the 
public.  The  agencies  at  work  on  this  problem 
at  present  are  the  American  Society  for  the 
Control  of  Cancer,  the  Committee  of  the 
CUnical  Congress  of  Surgeons  of  North  Amer- 
ica, and  the  Council  on  Health  and  Public 
Instruction  of  the  American  Medical  Associa- 
tion. 

The  work  which  needs  to  be  done  seems  also 
to  be  threefold  and  to  be  peculiarly  adapted 
to  these  three  organizations.  The  first 
thing  is  to  interest  the  public,  and  especially 
the  wealthy  and  influential  public,  in  the 
problem  of  the  control  of  cancer.  This  is  a 
movement  for  the  public  welfare,  and  there 
is  no  reason  why  the  public  should  not  assume 
part  of  the  expense.  This  is  the  work  for 
which  the  recently  organized  Society  for  the 
Control  of  Cancer  is  admirably  adapted. 

The  second  necessity  is  the  careful  investi- 
gation of  the  entire  problem  of  cancer,  its 
age,  race,  and  sex  incidence,  its  relative 
frequency  in  different  occupations  and  loca- 
tions, and  all  of  the  clinical  facts  connected 
with  its  appearance.  There  is  to-day  in  the 
records  of  our  different  hospitals  throughout 
the  country  an  enormous  mass  of  undigested 
material  on  this  subject.  This  is  clearly 
a  clinical  and  surgical  problem. 

The  third  requirement  is  the  distribution 
to  the  public  of  the  results  of  such  an  investi- 
gation. This  is  obviously  a  task  for  the 
Council  on  Health  and  Public  Instruction  of 
the  American  Medical  Association,  represent- 
ing as  it  does  the  organized  profession  of  the 
entire  country.  Through  its  machinery,  it 
can,  without  any  additional  expense,  place 
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before  the  public  any  information  which  may 
be  desired  on  this  question. 

The  division  of  work  which  suggests  itself 
to  the  careful  student  of  the  situation  is  this: 
Let  the  American  Society  for  the  Control  of 
Cancer  devote  itself  to  interesting  the  public, 
especially  the  wealthy  and  influential  women 
of  our  country,  in  the  importance  of  the  cam- 
paign against  cancer  and  the  necessity  for 
personal  support.  Let  the  Committee  of 
the  Clinical  Congress  of  Surgeons  of  North 
America  take  up  the  clinical  side  of  the 
problem  and  the  collection  of  data  based 


on  the  clinical  records  of  our  hospitals.  Let 
the  Council  on  Health  and  Public  Instruction 
of  the  American  Medical  Association,  through 
its  press  bureau,  its  speakers'  bureau,  its 
pamphlets,  and  other  agencies,  place  before 
the  pubKc  the  facts  on  this  subject  as  an 
authoritative  utterance  of  the  organized 
medical  profession  of  the  United  States. 
Such  a  program  is  concise,  definite,  and  prac- 
tical, and  insures  the  co-operation  of  all 
forces  in  the  field  in  the  solution  of  the 
problem,  and  the  control,  or  at  least  the 
marked  reduction,  of  cancer  in  America. 


CONGENITAL   PYLORIC   STENOSIS^ 

By  ROLAND  HILL,  M.  D.,  C.  M.,  Saint  Louis 


RECENT  Studies  of  congenital  pyloric 
stenosis  have  shown  it  to  be  a  disease 
of  much  importance.  Until  the  past 
few  years  these  cases  were  treated 
as  cases  of  marasmus,  and  the  true  pathology 
of  the  condition  remained  an  unknown  factor. 

The  frequency  of  occurrence  of  this  condi- 
tion is  hard  to  estimate,  as  the  statistics  on 
this  point  are  very  meagre,  but  observations 
made  at  the  Bethesda  Hospital  by  Dr.  T. 
Wistar  White  of  St.  Louis,  showed  five  cases 
origmating  in  one  thousand  babies.  This 
estimate  of  one  case  in  every  two  hundred 
babies  seems  to  be  fairly  accurate  as  to  the 
frequency  of  the  disease. 

The  pathology  of  the  condition  consists 
primarily  of  great  enlargement  and  thickening 
of  the  pylorus,  caused  by  hypertrophy  of  the 
circular  muscle.  This  causes  an  obstruction 
of  the  pyloric  opening  that  may  be  more  or 
less  complete.  The  enlargement  is  about  the 
size  of  the  last  joint  of  the  thumb,  is  smooth, 
non-adherent,  and  usually  can  be  palpated 
through  the  abdomen.  The  stomach  becomes 
very  much  enlarged,  and  the  intestines  small 
and  shriveled. 

Scudder  holds  that  the  obstruction  is  an 
anatomic  one  and  not  dependent  upon 
physiologic  causes.  Its  cause  is  unknown, 
but  the  heredity  factor  seems  to  be  prominent, 
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as  two  of  our  cases  occurred  in  families 
where  the  condition  had  occurred  before. 

The  age  at  onset  of  the  symptoms  of  this 
disease  is  usually  between  the  third  and  sixth 
week  of  life.  The  symptoms  vary  according 
to  the  degree  of  obstruction,  and  it  seems 
certain  that  conditions  exist  varying  from 
slight  obstruction  (the  spasmodic  type)  to 
complete  obstruction  where  a  fine  probe  can 
hardly  be  pushed  through  the  pyloric  open- 
ing. Usually  we  have  in  these  cases  a  history 
of  a  normal  child  until  it  is  between  three  and 
six  weeks  old,  when  the  manifestations  make 
their  appearance. 

The  symptoms  of  the  disease  may  be  con- 
sidered under  four  heads:  i.  Vomiting;  2. 
Constipation;  3.  The  gastric  waves  of  con- 
tractions; 4.  Tumor.  The  first  symptom  to 
attract  attention  is  the  vomiting.  At  first 
this  is  hardly  sufficient  to  demand  special 
attention,  and  may  be  temporarily  improved 
with  a  change  of  food.  Any  improvement, 
however,  will  be  temporary,  and  the  vomiting 
soon  becomes  more  aggravated  than  ever. 
The  vomiting  is  distinctly  projectile.  The 
propulsive  force  is  at  times  so  great  that  a 
child  of  three  months,  lying  on  its  side,  has 
been  seen  to  eject  the  contents  of  the  stomach 
a  distance  of  three  feet.  Occasionally  the 
child  may  not  vomit  for  several  minutes  after 
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taking  food.  In  the  latter  stages  of  a  severe 
case  he  ejects  a  part  or  all  of  every  feeding. 

The  loss  of  weight  is  very  rapid.  The  con- 
stipation is  most  marked,  and  in  severe  cases 
may  be  practically  absolute.  Mucus  alone 
may  be  found  in  the  stools.  The  urine  is 
scanty  and  dark  in  color.  The  appearance  of 
the  child  is  like  that  in  marasmus.  The  face 
is  wrinkled  and  the  tongue  and  the  mouth  dry. 

On  inspection  the  upper  part  of  the  abdo- 
men is  found  to  be  enlarged  and  the  lower 
part  narrow  and  empty.  The  outline  of  the 
stomach  can  frequently  be  seen  reaching  as 
low  as  the  umbilicus,  and  on  palpation  gives 
a  sense  of  muscular  resistance  greater  than 
that  of  a  distended  colon.  The  muscular  or 
gastric  waves  soon  make  their  appearance. 
These  are  pathogonomic  of  the  condition. 
These  waves  are  due  to  peristaltic  contrac- 
tions of  the  gastric  muscle.  These  contrac- 
tions may  manifest  themselves  in  a  rounded 
eminence  rising  at  the  left  costo-chondral 
border  where  it  remains  a  short  time.  Us- 
ually, however,  they  manifest  themselves  in 
waves  passing  across  the  epigastrium  and 
disappearing  on  the  right  side.  Sometimes 
three  such  waves  are  in  sight  at  one  time. 
They  are  rarely  more  than  one  inch  in  height. 
As  a  rule  the  waves  occur  after  taking  food, 
but  may  often  be  brought  on  by  irritating 
the  skin  of  the  abdomen  in  the  gastric  region. 

The  enlarged  pylorus  may  readily  be  pal- 
pated in  the  disease.  It  occurs  as  a  smooth 
rounded  mass  about  the  size  of  the  end  of  the 
thmnb. 

The  diagnosis  in  a  typical  case  is  easily 
made,  as  the  presence  of  tumor,  the  gastric 
waves,  the  malignant  vomiting,  so  to  speak, 
and  the  marked  constipation,  make  the  pic- 
ture dear.  The  presence  of  enteritis  and  also 
of  brain  lesions  in  then:  early  stages  may  tend 
to  obscure  the  diagnosis.  In  the  early  stages 
the  passage  of  a  tube  and  recovery  of  retained 
milk  is  a  valuable  diagnostic  aid. 

The  treatment  of  congenital  pyloric  stenosis 
may  be  considered  under  two  heads:  i. 
Medical;  2.  Surgical.  In  all  our  cases  medical 
treatment  had  been  thoroughly  tried,  and  in 
several  it  had  been  persisted  in  so  long  that 
surgical  measiures  offered  only  a  long  chance. 
Two  cases  coming  in  the  past  year  were  con- 


sidered so  hopeless  that  after  being  admitted 
to  the  hospital  the  pediatrician  in  charge  con- 
sidered it  useless  to  seek  surgical  relief,  and 
they  died  in  a  few  days  after  admission. 

The  medical  treatment  consists  in  feeding 
by  a  tube.  The  stomach  is  washed  out  and 
the  food  inserted  through  the  tube.  Children 
will  often  retain  food  given  in  this  way  in  the 
spasmodic  cases  where  they  will  eject  it  if 
swallowed.  In  some  of  these  cases  nutrient 
enemeta  of  whey  or  other  foods  give  temporary 
relief. 

The  question  of  when  to  operate  in  these 
cases  is  a  vital  one.  Scudder  states  that  an 
operation  is  indicated  in  all  cases  where  a 
distinct  tumor  is  palpable,  and  also  in  those 
cases  of  spasmodic  variety  where,  under  med- 
ical conditions  and  treatment,  conditions 
become  very  grave.  Lowenburg  states  that 
in  determining  whether  or  not  to  operate  in 
these  conditions  we  have  three  factors  of 
importance  to  consider;  i.  Weight;  2.  Strength; 
3.  Character  of  the  constipation.  He  gives 
the  following  rule:  If  a  small  amount  of  food 
is  retained  and  the  weight  remains  stationary, 
or  there  is  a  slight  weekly  gain,  or  if  the 
strength  does  not  seem  to  be  ebbing  away, 
and  if  with  this  we  have  an  occasional  large 
bowel  movement,  we  are  justified  in  waiting 
even  if  vomiting  persists.  If  no  food,  or  very 
little  food  is  retained,  with  loss  of  weight  and 
increasing  constipation,  patient  should  be 
operated  upon  before  he  becomes  too  weak. 

When  these  cases  are  studied  from  a  surgical 
standpoint,  there  are  several  important  factors 
to  be  considered.  Infants  stand  the  shock  of 
operations  badly.  They  are  prone  to  infec- 
tions, and  the  reparative  power  is  so  slight 
that  the  wounds  may  simply  fall  apart  when 
one  would  expect  them  to  be  thoroughly 
healed.  The  operations  recommended  in 
these  conditions  are  Loret's  operation  or 
divulsion  of  the  pylorus,  gastroduodenostomy 
or  pyloroplasty,  and  gastrojejimostomy.  The 
first  two  of  these  operations  have  almost  been 
discarded  as  being  far  inferior  to  the  posterior 
gastro-enterostomy. 

Several  points  regarding  the  preparation 
and  operation  are  worthy  of  note.  None  of 
the  very  strong  antiseptics  have  been  used  in 
our  cases,  simply  thorough  cleansing  with 
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soap,  sterile  water,  and  alcohol.  Ether  is  the 
anaesthetic  of  choice  with  babies,  and  a  trunk 
of  oxygen  should  be  available.  The  incision 
is  best  made  to  the  left  of  the  median  line 
and  rather  low  because  of  the  large  size  of  the 
liver.  The  usual  Mayo-Moynihahn  operation 
is  done.  In  the  infant,  however,  several 
points  are  to  be  carefidly  observed.  The 
bowel  is  about  three-eighths  of  an  inch  in 
diameter  and  is  so  fragile  that  the  least  undue 
tension  will  cause  the  stitches  to  tear  through 
like  tissue  paper.  The  finest  needles  and 
suture  material  are  to  be  employed.  Fine 
chromic  catgut  may  be  used  for  the  inner 
layer  of  sutures,  but  I  think  fine  silk,  about 
GO  in  a  No.  lo  milliner's  needle  will  be  found 
the  most  suitable.  The  bowel  is  usually  so 
shrunken  that  every  care  must  be  taken  to 
avoid  a  kink.  A  kink  caused  the  death  of 
my  second  case. 

The  results  obtained  by  treating  these  cases 
surgically  were  at  first  anything  but  satis- 
factory, but  increasing  experience,  earUer 
recognition  by  the  pediatrician,  and  opera- 
tive intervention  before  the  vital  powers  of 
the  child  too  far  exhausted,  has  led  to  some 
most  brilliant  results  in  this  comparatively 
new  field.  One  author  reports  that  the  statis- 
tics collected  from  1898  to  1905  showed  a 
mortality  of  46.05  per  cent.  Haines  of 
Cincinnati  analyzed  the  records  of  129  cases. 
In  this  series  divulsion  of  the  pylorus  was 
done  twenty-nine  times  with  fourteen  re- 
coveries. Mortality  51.07  per  cent.  Gastro- 
enterostomy, seventy-six  cases  with  thirty- 
five  recoveries.  Mortality  52.1  per  cent. 
Pylorectomy  in  one  case  with  a  fatal  result. 
F.  S.  Bimte,  Cleveland,  reports  seven  cases 
with  four  recoveries  —  all  operations  per- 
formed by  anterior  gastro-enterostomy. 
Statistics  by  Scudder  show  that  he  has  per- 
formed fourteen  of  these  operations  with 
one  death.  Richter  of  Chicago  reports  twenty- 
one  cases  operated  upon  with  only  three 
deaths,  while  Stillman  of  San  Francisco  re- 
ports a  group  of  ten  cases  op)erated  upon  with 
only  one  death. 

The  cases  of  congenital  pyloric  stenosis 
that  have  been  referred  to  me  for  operation 
have  all  come  from  pediatricians  of  broad 
experience  who  draw  their  work  not  only  from 


St.  Louis,  but  from  a  large  surrounding  terri- 
tory. I  have  oj)erated  upon  ten  of  these 
cases  —  five  have  recovered  and  five  died. 
This  high  mortality  is  due  to  two  factors  — 
faulty  technique  in  one,  perhaps  two  of  my 
early  cases;  and  almost  hopeless  complications 
in  the  other  three.  One  had  a  meningitis 
develop  a  couple  of  days  after  operation,  and 
two  had  intense  jaimdice  at  the  time.  The 
jaundice  cases  acted  peculiarly.  One  lived 
eleven  days  and  the  other  five  days.  Both 
died  in  the  same  way  from  the  tissues  simply 
falling  apart,  as  nature  had  not  made  any 
efforts  at  repair. 

I.  Detailed  histories  of  my  cases  are  as 
follows: 

Case  i.  My  first  case  is  that  of  H.  W.  P.,  Jr., 
born  September  14,  191 1,  weight  8  pounds.  The 
child  was  breast  fed  and  seemed  to  get  along  well 
until  fourteen  days  old,  when  he  cried  and  vomited 
after  each  feeding.  The  attending  physician  said 
it  was  indigestion  and  had  him  taken  off  of  breast 
mUk  and  put  on  barley  water,  rice  water  and  albu- 
men water  in  succession  with  no  result. 

Child  continued  to  vomit;  his  bowels  had  not 
moved  except  with  the  aid  of  castor  oil  or  an  enema, 
when  the  movement  was  black  and  scanty,  contain- 
ing a  great  deal  of  mucus.  The  condition  gradually 
became  more  aggravated  until  October  19th,  when 
a  posterior  gastro-enterostomy  was  performed.  At 
the  time  of  the  operation  the  weight  was  6  pounds 
and  13  ounces. 

The  child  improved  immediately  and  the  second 
week  gained  a  pound.  At  six  months  he  weighed 
13  pounds  and  at  seven  months,  isH  pounds.  At 
one  year  his  weight  was  20  pounds;  at  two  years,  26 
pounds.  He  seems  to  be  as  strong  and  active  as  any 
other  child. 

Case  2.  Virginia  S.,  bom  November  26,  191 1. 
Parents  healthy.  The  parents  have  one  child 
living,  four  years  old.  Two  years  ago  a  baby  died 
of  symptoms  identical  with  the  present  case. 
Apparently  healthy  at  birth.  It  thrived  until  three 
weeks  old  when  vomiting  began,  and  death  occurred 
when  six  weeks  old.    No  diagnosis  was  made. 

Present  case.  The  child  was  normal  at  birth. 
There  was  no  more  spitting  up  than  in  any  ordinary 
baby  until  December  23d,  when  four  weeks  old. 
December  25th,  parents  became  alarmed  at  severity 
of  vomiting.  As  described  by  mother,  "The  vomit- 
ing was  violent  and  often  was  greater  in  quantity 
than  previous  feeding."  Baby  was  in  poor  condi- 
tion; prostration,  sli^t  fever,  peristalsis  of  stomach 
visible  and  tumor  palpable. 

The  child  was  removed  to  the  Bethesda  Hospital 
and  lavage  begun.  The  vomiting  decreased,  but  a 
large  proportion  of  food  was  retained  in  the  stomach 
and  removed   by  washing.     The   child  gradually 
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became  worse  and  operation  was  decided  upon.  A 
posterior  gastro-enterostomy  was  performed  Decem- 
ber 30th.  At  this  time  the  weight  was  6  pounds 
and  14  ounces. 

This  failed  to  give  relief  and  obstruction  was 
feared,  and  abdomen  reopened  in  36  hours.  A 
kink  was  found  in  the  jejunum  owing  to  a  mis- 
placed stitch.    The  baby  died  January  2d. 

Case  3.  C.  0.,  born  March  28,  IQ12.  The 
family  history  is  uninteresting  except  that  this  is 
the  sixth  child  in  the  family,  five  of  whom  are  living. 
One  child  died  ten  years  ago  at  the  age  of  six  weeks. 
It  was  a  healthy  baby  at  birth  and  did  well  for  two 
weeks,  when  it  was  taken  with  vomiting  and  died 
of  inanition  after  four  weeks'  illness.  This  was 
probably  a  case  of  pyloric  stenosis. 

The  history  of  the  present  case  is  that  the  baby, 
bom  March  28th,  weighed  ten  pounds.  She  did 
well  for  three  weeks,  but  on  April  i8th  was  taken 
with  severe  vomiting;  bowels  moved  frequently 
and  movements  were  very  scant.  A  tumor  could 
be  palpated  at  pyloric  region  and  muscular  peristalsis 
was  visible. 

The  child  was  breast  fed  until  April  2 2d,  when 
Eskay's  food  was  tried.  She  retained  several  feed- 
ings the  first  day  and  also  some  the  second  day, 
April  24th.  April  25th  vomiting  was  most  persistent 
and  weakening.  April  26th  temperature  was  09.5^. 
Dr.  Saunders  saw  the  case  at  this  time  and  started 
lavage  and  feeding  with  peptonized  milk.  In  the 
first  twenty-four  hours  of  this  treatment,  ii>i| 
ounces  were  retained,  next  twenty-four  hours  7)^ 
ounces  were  retained.  After  that  not  more  than 
one-half  ounce  of  each  feeding  retained. 

Child  lost  very  rapidly  April  2 2d,  when  sick  four 
days.  Weight  was  10.43;  April  28th,  9.12;  April 
2Qth,  8.5,  showing  a  loss  of  weight  of  one  pound  and 
nine  ounces  in  thirty-six  hours.  The  temperature 
was  normal  from  April  i8th,  when  sickness  com- 
menced, until  April  26th.  It  then  went  up  to  103 
and  continued  to  run  100-102  until  after  operation. 

Operation.  Posterior  gastro-enterostomy  per- 
formed April  29th,  5  p.  M.  The  patient  was  treated 
with  protoclysis  and  lavage.  After  midnight, 
mother's  milk  was  given  and  child  began  to  retain 
it.  Following  this  there  was  rapid  recovery.  The 
child  took  the  bottle  in  four  days,  vomiting  gradually 
subsided;  stools  increased  in  amount,  and  the  tem- 
perature became  normal  in  five  days;  the  decline 
being  gradual.  At  the  end  of  the  first  week  it  was 
foimd  that  the  child  had  gained  three  ounces. 
During  the  second  week  she  gained  six  ounces.  From 
this  on,  recovery  was  very  rapid.  On  December  11, 
19 13,  the  mother  reported  the  child  weighing  25 
pounds  at  20  months.  Child  is  extremely  active 
and  enjoys  splendid  health.' 

Case  4.  Chas.  G.  L.,  male  child,  born  May  loth, 
weight  S)4  pounds.  The  child  was  normal,  except 
for  a  slight  jaundice,  until  May  26th,  when  the 
characteristic  signs  of  pyloric  stenosis  developed. 
The  vomiting  was  projectile,  constipation  marked, 
gastric  waves  prominent,  and  a  tumor  palpable. 


The  loss  in  weight  was  rapid.  Jaundice  was  very 
marked.  Patient  referred  for  operation.  Posterior 
gastro-enterostomy  performed  June  i,  191 2.  Its 
weight  at  the  time  was  5  pounds.  Child  did  well 
for  a  week  and  then  developed  convulsions  and  died 
June  II,  1912. 

Examination  showed  that  the  tissues  had  simply 
fallen  apart  both  at  the  new  opening  and  the  abdom- 
inal wound. 

Case  5.  Helen  W.,  born  June  24,  191 2.  The 
child  was  normal  for  five  weeks  when  the  charac- 
teristic symptoms  of  pyloric  stenosis  manifested 
themselves.  Tumor  palpable.  Weight  when  admit- 
ted to  the  hospital,  6  pounds,  7  ounces,  July  21, 191 2. 

Posterior  gastro-enterostomy  performed.  Feed- 
ing in  one  drachm  doses  began  six  hours  after  opera- 
tion. This  amount  was  rapidly  increased.  The  baby 
did  well  and  was  discharged  cured  August  loth. 

Case  6.  J.  E.  N.,  born  June  25,  191 2,  weight  8 
pounds.  The  child  was  normal  until  July  21st,  when 
the  characteristic  vomiting,  gastric  waves,  and 
constipation  made  manifest.  A  tumor  could  not  be 
palpated.  The  loss  of  weight  was  rapid.  Severe 
jaimdice  existed  as  a  complication. 

Posterior  gastro-enterostomy  performed  July 
28th;  weight  at  time,  5  pounds.  The  child  did  badly 
after  the  operation,  and  died  August  ist.  In  this 
case  the  wound  simply  fell  apart.  This  falling  apart 
of  the  wound  characterized  both  of  the  cases  in 
which  jaundice  existed,  as  the  reparative  power 
seemed  to  be  absolutely  lacking.  This  was  a  case 
of  the  spasmodic  type,  as  the  pylorus  was  very  little 
thickened  and  the  opening  was  adequate. 

Case  7.  Henrietta  L.  C.  of  Fort  Smith,  Ark., 
was  born  July  24,  19 12.  At  birth  she  weighed  eight 
pounds.  Her  weight  increased  to  iij^  pounds, 
and  child  was  normal  until  she  was  between  four 
and  five  weeks  old,  when  the  projectile  vomiting 
and  other  signs  of  pyloric  stenosis  developed. 
Loss  of  weight  was  gradual.  She  was  brought  to 
St.  Louis  for  oi>eration  October  4,  191 2.  Tumor 
was  well  marked  and  emaciation  was  extreme.  The 
child  was  then  ten  weeks  old,  and  weighed  five  and 
three-fourth  pounds. 

Posterior  gastro-enterostomy  was  performed. 
Anaesthetic,  ether.  Child  fed  on  mother's  milk.  It 
never  vomited  after  the  operation.  Gained  eleven 
pounds  in  the  next  twelve  weeks.  On  December 
6,  1 9 13,  the  father  reported  the  child  in  perfect 
health  and  weighing  twenty-four  pounds. 

Case  8.  N.  B.,  was  referred  for  operation,  April 
8,  19 13,  at  the  age  of  four  months.  The  early  history 
was  not  obtainable.  The  meager  history  given  was 
that  symptoms  of  pyloric  stenosis  had  developed 
at  the  age  of  five  weeks  and  had  been  persistent 
although  a  tumor  was  not  palpable.  When  referred 
for  operation,  the  child  had  a  running  ear  and  a 
temperature  of  100.  Its  weight  at  the  time  was 
7  pounds  15  ounces. 

Posterior  gastro-enterostomy  was  performed  and 
the  child  did  well  for  three  days  and  then  developed 
meningitis  from  which  it  died  at  the  end  of  a  week. 
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This  case  was  simply  one  of  spasm  of  the  pylorus 
and  a  true  stenosis  did  not  exist.  Examination  of 
the  cerebrospinal  fluid  showed  that  the  case  was 
simply  one  of  meningitis  from  the  ear  infection. 

Case  9.  Herbert  H.,  born  June  15,  1913;  weight 
9  pounds.  This  increased  to  ii>^  pounds  by  the 
first  of  July.  July  6th,  commenced  to  have  the 
characteristic  vomiting  of  pyloric  stenosis.  This 
was  accompanied  by  the  other  characteristic  signs, 
including  tumor.  The  loss  of  weight  was  rapid. 
From  July  8th  to  nth,  the  child  lost  i}4  pounds. 
Conditions  became  gradually  worse  until  July  26th, 
when  child  weighed  5  pounds  8  ounces.  Conditions 
were  so  grave  that  it  was  thought  if  a  gastro- 
enterostomy  were  attempted  the  child  would  die  on 
the  table.  In  this  case  divulsion  of  the  pylorus  was 
done  by  means  of  a  forcep  passed  through  a  small 
opening  in  the  stomach.  The  pyloric  muscle  could 
be  felt  to  give  way.  Four  ounces  of  water  were 
inserted  into  the  bowel  by  means  of  a  catheter 
passed  through  the  pylorus.  Conditions  improved 
for  the  next  few  days  then  the  child  became  worse 
and  died  August  3,  1913.  The  abdominal  wound 
simply  fell  apart,  and  it  was  found  that  the  pylorus 
had  contracted  down  again. 

Case  id,  MaUory  P.,  a  twin  born  October  11, 
1913.  The  child  was  premature  and  at  birth  weighed 
only  4  pounds  and  2  ounces.  Friday,  November 
nth,  the  severe  vomiting  commenced,  and  the 
gastric  waves  became  prominent.  Constipation 
almost  absolute.  A  tumor  was  palpable.  Operated, 
November  14,  19 13.  Child  at  the  time  was  pulseless 
at  the  wrist  and  had  been  so  for  more  than  24  hours. 
Its  weight  was  3  pounds  and  15  ounces.  Its  tem- 
perature was  subnormal.  Posterior  gastro-enteros- 
tomy  performed.  Next  day  and  for  several  days 
following  he  had  several  mild  convulsions,  would 
occasionally  cry  out  with  pain,  but  for  the  most  part 
was  perfectly  still;  eyes  partly  open,  and  unable  to 
swallow.  All  food  was  given  through  a  tube,  be- 
ginning with  a  few  drachms  of  water  almost  im- 
mediately after  operation  (within  two  hours). 
Mother's  milk  was  given  next  day,  at  first  one-half 
ounce  every  two  hours,  and  increased  to  one  ounce. 
One-half  ounce  of  water  with  three  per  cent  cane 
sugar  was  given  the  alternate  hour.  Practically  all 
vomiting  ceased,  and  stools  became  normal.  It 
was  ten  days  before  the  child  could  swallow,  and 
more  than  a  week  before  it  could  close  its  eyes.  Gain 
in  weight  was  slow,  only  about  three  ounces  the 
first  two  weeks.  After  this  the  child  began  to 
improve  rapidly.  It  gained  four  and  one-half  ounces 
the  third  week;  twelve  and  one-half  ounces  the 
fourth  week.  The  fifth  week  the  gain  was  one 
pound  for  the  week. 


This  is  the  smallest  child  of  which  I  can 
find  any  record  of  having  been  successfully 
operated  upon  for  this  disease. 

In  conclusion  I  wish  to  add  that  all  of  the 
cases  submitted  to  operation  should  be  fed 
upon  mother's  milk.  They  should  have  the 
care  of  a  nurse  thoroughly  trained  in  pedia- 
trics, and  a  pediatrician  should  have  charge 
of  the  feeding.  These  things  are,  I  believe, 
absolutely  necessary  if  the  best  results  are  to 
be  obtained.  In  regard  to  the  application  of 
surgery  to  these  cases,  I  believe  I  am  justified 
in  saying  that  the  operation  is  justifiable  if 
it  can  be  shown,  first,  that  a  timior  is  present; 
second,  that  the  operative  treatment  is 
attended  with  a  mortality  as  low  or  lower 
than  the  medical  treatment  by  lavage  and 
diet;  third,  if  with  an  equal  or  lower  mortality, 
it  can  be  shown  that  surgery  gives  immediate 
results  and  saves  parents  the  prolonged  sus- 
pense of  doubtful  treatment  that  may  de- 
mand operative  relief  in  the  end. 

In  regard  to  the  mortality  in  these  cases, 
it  was  high  in  the  early  series  of  cases  in  the 
hands  of  different  operators.  With  an  in- 
creased experience,  however,  it  has  come  down 
until  it  is  lower  than  medical  treatment  in  the 
most  skillful  hands. 

The  second  point  is  easily  answered. 

In  the  doubtful  cases  treated  by  lavage, 
the  outcome  is  in  doubt  for  several  weeks  at 
least;  the  treatment  is  nerve- wrecking  and 
the  outcome  uncertain. 

Surgery,  on  the  other  hand,  yields  results 
almost  instantaneous,  and  a  child  that  to-day 
is  crying,  vomiting  all  nourishment  and  the 
picture  of  marasmus,  may  in  a  week's  time 
present  a  condition  of  rapid  convalescence 
and  contentment. 

REFERENCES 

1.  ScuDDER.    Surg.,  Gynec.  &  Obstet.,  April,  1912,  xiv, 

373 

2.  H.  LowENBURG.    N.  Y.  M.  J.,  19x2,  January. 

3.  Haines.    Pediatrics,  19 10. 

4.  BuNTE.    Am.  J.  M.  Sc,  191 2,  January. 


KERR:   OPERATIVE  TREATMENT  FOR  MALFORMATIONS  OF  UTERUS      621 


OPERATIVE    TREATMENT    FOR    MALFORMATIONS    OF    UTERUS    AND 

VAGINA ' 

By  J.  M.  MUNRO  KERR,  M.  D.,  Glasgow,  Scoilamd 

Muirhead  Profesaor  of  Obstetrict  and  Gynecology,  Glasgow  UniveiBity;  Gynecological  Suigeon,  KoywX  Infinnaxy;  Hon*  Fellow.  Americaa 

Gynecological  Society 


A  LTHOUGH  gynecological  surgeons 
/  \  frequently  encounter  malformation  of 
«^  j^  the  reproductive  organs,  for  they  are 
much  more  frequent  than  the  general 
medical  public  suspect,  there  are  singularly 
few  contributions  to  the  surgery  of  such  mal- 
formations. There  are,  of  course,  many  con- 
tributions relative  to  individual  varieties, 
but  with  the  exception  of  GouUcoimd's  thesis, 
*'Du  Traitement  des  malformations  uterines 
justiciables  de  la  laparotomie,"  ^  I  can  find 
few  contributions  which  deal  with  the  subject 
in  general. 

The  time,  therefore,  has  come  when  we 
should  consider  a  Uttle  more  than  we  have 
done  in  the  past  how  these  malformations 
may  be  remedied  or  improved. 

I  propose  to  consider  malformation  under 
the  following  heads : 

A.  Where  fusion  of  the  Miillerian  ducts 
has  occurred,  but  development  of  the  uterus 
has  been  arrested. 

B.  Where  the  Miillerian  ducts  are  fused, 
but  the  two  halves  of  the  uterus  are  divided 
by  a  more  or  less  complete  septum. 

C.  Where  the  two  Miillerian  ducts  are 
more  or  less  imperfectly  fused. 

D.  Where  the  deformity  affects  the  vagina 
more  especially. 

A.  WHERE  FUSION  OF  THE  Mt^LLEIOAN 
DUCTS  HAS  OCCURRED  BUT  DEVELOP- 
MENT OF  THE  UTERUS  HAS  BEEN  AR- 
RESTED. 

Infantile  uterus.  In  the  simplest  of  all 
malformations,  the  infantile  uterus,  I  have 
never  been  able  to  secure  a  satisfactory 
menstruation  nor  have  I  ever  seen  a  preg- 
nancy occur.  I  have  sometimes  seen  a  small 
uterus  respond  to  such  local  treatment  as 
dilatation,  electricity,  repeated  curettage,  etc., 
and  a  more  satisfactory  menstruation  and 
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even  a  pregnancy  occur,  but  the  true  infantile 
uterus  is,  in  my  experience,  a  hopeless  organ 
to  remedy.  In  many  cases  it  is  even  worse 
than  that,  for  it  is  frequently  the  cause  of 
great  discomfort  to  the  possessor.  We  are 
familiar  with  the  extreme  dysmenorrhoea 
frequently  associated  with  the  condition  and 
which  in  former  years  led  surgeons  to  remove 
the  ovaries,  but  which  is  now  rightly  dealt 
with  by  hysterectomy. 

Uterus  fcetalis.  In  the  more  extreme  vari- 
eties, such  as  the  uterus  foetalis,  menstruation 
is  generally  absent.  If  present  it  is  late  in 
making  its  appearance,  only  occasionally 
occurs,  and  is  very  scanty.  It  is  often  as- 
sociated with  dysmenorrhoea,  but  in  several 
cases  which  I  have  had  under  my  care  there 
was  no  dysmenorrhoea  or  menstrual  discharge. 
I  have  seen  the  condition  in  women  of  specially 
good  physique  as  well  as  in  women  deUcate, 
small,  and  ill-developed.  The  external  geni- 
talia and  the  ovaries  are  generally  poorly 
developed.  Nothing  can  be  done  for  such 
cases,  but  operative  interference  is  only  indi- 
cated when  extreme  dysmenorrhoea  is  affect- 
ing the  general  comfort  and  health  of  the 
individual,  and  here  again  total  hysterectomy 
is  preferable  to  oophorectomy. 

Uterus  rudimentarius.  A  more  pronounced 
degree  of  malformation  in  which  the  uterus 
is  rudimentary  —  uterus  rudimentarius  (en- 
cavatus  or  soUdus)  —  is  an  error  of  develop- 
ment of  a  much  earUer  date.  In  this  variety 
the  uterus  is  small,  generally  with  a  single 
small  cervix  and  two  elongated  tubular 
bodies;  in  extreme  cases  there  may  be  no 
cervix.  In  this  variety  of  malformation  the 
more  rudimentary  the  uterus  the  less  likely 
is  there  to  be  any  pain  and  discomfort  of  a 
periodic  nature,  but  in  some  cases,  both  where 
the  tubular  bodies  are  solid  and  where  they 
are  canalized,  severe  periodic  pain  has  neces- 
sitated complete  removal.  In  two  cases 
recently  examined  the  women  were  well  de- 
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vdoped  and  with  good-sized  breasts.  The 
vagina  is  often  absent  or  if  present  is  small. 
In  one  or  two  cases  the  glands  have  been  well- 
developed  testicles  and  not  ovaries.  A  case 
recently  operated  upon  by  Russell  Andrews 
was  of  this  nature,  and  yet  the  individual 
appeared  to  be  a  well-developed  woman. 
This  fact  is  peculiarly  interesting  in  connec- 
tion with  the  internal  secretions  and  the 
influence  these  have  upon  the  growth  and 
development  of  the  individual. 

Here  again  nothing  can  be  done  for  the 
condition  in  the  way  of  making  a  healthy 
functionating  organ,  but  when  the  vagina  is 
absent  a  canal  may  be  artificially  made.  We 
shall  refer  to  this  later  when  speaking  of 
malformation  of  the  vagina. 

Atresia  cervicalis.  From  the  infantile  uter- 
us with  its  subdivisions  we  naturally  pass  to 
the  cases  in  which  the  cervical  canal  is  obliter- 
ated in  its  whole  extent  or  at  the  site  of  the 
internal  or  external  os. 

Patients  with  these  conditions  may  suffer 
no  discomfort  if  there  is  no  menstrual  ac- 
cumulation (haematometra)  or  if  there  is  no 
periodic  uterine  contractions,  but  they  will 
suffer  pain  if  a  menstrual  discharge  gets  pent 
up  with  the  formation  of  a  haematometra  or  if 
there  is  active  uterine  contraction  of  a  period- 
ic character. 

In  dealing  with  such  cases  surgically  it  is 
obvious  that  little  benefit  will  be  secured  by 
establishing  a  cervical  canal  if  there  is  no 
evidence  of  periodic  pain  or  uterine  haemor- 
rhage, for  the  women  are  hopelessly  sterile. 
But,  on  the  other  hand,  if  there  is  evidence 
of  an  accumulation  of  blood  in  the  uterus 
some  plastic  operation  on  the  cervix  may  re- 
sult in  the  relief  of  the  periodic  pain  by  allow- 
ing a  free  escape  of  menstrual  blood.  In  a 
few  cases  pregnancy  even  may  occur.  Nat- 
urally, the  best  results  will  be  secured  in  those 
cases  where  the  atresia  is  located  to  the  in- 
ternal or  external  os.  In  the  cases  where 
plastic  operations  are  impossible  h3rsterectomy 
offers  the  only  cure. 

Atresia  of  internal  os.  We  are  all  familiar 
with  stenosis  of  the  internal  os  —  with  those 
cases  in  which  the  sound  passes  readily 
through  the  cervix  until  it  reaches  the  internal 
OS,  and  where,  with  little  force,  we  manage 


to  get  it  pushed  through  and  kept  patent  by 
repeated  dilatation  or  a  stem  pessary.  Per- 
sonally, I  have  not  encountered  a  case  where 
there  was  absolute  obstruction  Umited  to  the 
internal  os,  and  so  I  think  it  must  be  very 
rare  indeed. 

In  dealing  with  cases  of  genuine  atresia  of 
internal  os,  different  methods  may  be  em- 
ployed. A  common  practice  was  to  force  a 
passage  with  soimd  or  metrotome  and  keep 
it  patent  by  means  of  a  stem  pessary.  But 
surely  with  our  present  surgical  knowledge 
such  a  method  is  crude. 

A  very  ingenious  suggestion  is  the  one  made 
and  actually  employed  by  Goullcound  and 
termed  by  him  ''trachelostomie."  It  is  per- 
formed as  follows:  The  abdomen  having 
been  opened  and  the  bladder  pushed  down, 
the  uterus  is  split  up  the  middle  line.  The 
obstructing  tissue  at  the  os  intemimi  is  then 
excised,  the  uterine  and  cervical  edges  of 
mucous  membrane  are  stitched,  and  a  stem 
placed  in  the  cervix.  Finally,  the  two  edges 
of  the  uterine  wound  are  stitched  together. 
The  illustration  explains  the  manner  in  which 
the  operation  is  performed. 

Goullcound  mentions  a  case  reported  by 
Engstrom^  where  the  latter  opened  the  uterus 
and  established  a  canal,  dilated  it  and  pushed 
down  a  piece  of  gauze  through  it  into  the  va- 
gina. One  tube  distended  with  tea  colored 
fluid  was  removed. 

Personally,  I  think  where  there  is  any 
thickness  of  tissue  it  would  be  better  to  push 
the  bladder  well  off  the  cervix  and  excise,  by 
transverse  incisions,  the  obstructing  ring  of 
tissue.  Finally,  an  end-to-end  anastomosis 
of  cervix  to  body  should  be  made  much  in  the 
same  manner  as  that  suggested  by  Mayo*  for 
dealing  with  myomata  of  the  cervix. 

One  thing,  however,  is  of  prime  importance 
and  that  is  to  open  the  abdomen  in  the  first 
instance  in  all  the  more  complicated  cases  of 
atresia  of  vagina  or  cervix.  In  reading  over 
the  literature  of  the  subject  one  is  struck  by 
the  frequent  disasters  which  have  followed 
dissections  and  tappings  from  the  vagina. 
Most  recent  papers,  as,  for  example,  those  of 

1  Zentnlbl.  f.  GsnOLk.,  1899,  p.  023. 

*Sai|;..  Gynec.  &  Obst.,  Feb.,  zqxx,  P>  xoo;    Ann.  de  Gyn^  Nov. 

Z912,  p.  700. 


KERR:   OPERATIVE  TREATMENT  FOR  MALFORMATIONS  OF  UTERUS      623 


VdtS  lichtenstein*,  Goullcound,  support  this 
procediire. 

Atresia  of  external  os.  We  are  all  familiar 
with  this  condition  in  obstetrical  practice,  and 
have  dealt  with  it  by  making  a  crucial  incision 
when  the  cervix  was  obliterated  and  the  pre- 
senting head  stretched  the  cervical  canal. 
Some  of  us  have  seen  the  uterine  contractions 
overcome  the  obstruction  and  carry  away 
part  of  the  thinned-out  portio  vaginsJis.  In 
gynecological  practice,  however,  it  is  not  com- 
mon to  encoimter  it  and  very  difficult  to  dis- 
tinguish it  from  a  cervix  completely  obliter- 
ated. When  the  condition  is  suspected  and  a 
haematometra  exists  a  trochar  and  cannula 
may  be  employed  with  great  care  and  the 
portio  pimctured  at  its  apex.  If  the  accumu- 
lation of  blood  is  readily  reached  one  will 
conclude  that  only  the  region  of  the  internal 
OS  is  obliterated,  but  if  the  haematometra 
cannot  be  tapped,  or  only  tapped  with  great 
difficulty,  one  concludes  that  the  whole  canal 
of  the  cervix  is  atresic.  Where  an  atresia 
exists  only  in  the  neighborhood  of  the  external 
OS  and  a  good-sized  trochar  has  been  inserted, 
the  operator  should  cut  a  circular  wedge  from 
the  lowermost  portion  of  the  cervix  and  unite 
the  mucous  membrane  of  the  canal  with  the 
mucous  membrane  of  the  vaginal  surface  of 
the  portio. 

Atresia  of  the  whole  cervical  canal.  In  this 
condition  our  difficulties  in  establishing  a 
satisfactory  canal  are  much  greater.  This  is 
especially  the  case  in  this  variety  because 
the  upper  part  of  the  vagina  is  often  atresic. 
The  older  methods  were  to  attempt  to  estab- 
lish a  communication  by  knife,  trochar,  and 
cannula  from  below.  This,  as  I  have  said 
before,  is  crude,  and  as  the  recorded  cases 
show  is  attended  with  great  danger  to  the 
patient. 

A  somewhat  safer  proceeding  was  that 
adopted  by  Ludvig^  in  a  case  of  haematometra 
with  a  non-canalized  cervix.  He  opened  the 
abdomen  and  found  no  distention  of  the 
tubes,  only  some  free  blood  in  the  pouch  of 
Douglas.  He  then  opened  the  uterus  and 
pushed  a  trochar  and  cannula  through  from  the 

^  Pnkt.  Ergeb.  der  Geburtalu  u.  Gynftk.,  1909. 
>  Zentralbl  f.  Gyn&k.,  xqis,  p.  aas. 
*ZeiitraIbl.  f.  Gynlk.,  xgoo,  p.  653. 


Uterus  into  the  vagina.  In  criticizing  the 
proceeding  Wertheim  mentioned  a  case  where 
he  had  established  a  fistulous  opening  be- 
tween the  lower  part  of  the  body  and  the 
vagina  by  suturing  the  uterine  body  to  vagina 
(ventrofixation).  A  somewhat  similar  pro- 
ceeding was  adopted  by  Halban*  who  fixed 
the  f\mdus  to  the  vagina. 

It  is  not  surprising  that  operators  in  recent 
years  should  have  been  abandoning  such 
crude  methods,  and  should  have  been  at- 
tempting to  establish  a  permanently  patent 
canal  by  removing  the  intervening  tissue  and 
resecting  and  uniting  the  two  ends  by  means 
of  sutures.  As  we  shall  see  when  atresia  of 
the  vagina  is  under  consideration,  this  method 
of  dealing  with  gynatresia  is  not  difficult 
when  the  atresia  is  confined  to  the  lower  third 
of  the  vagina  or  where  the  obstruction  in- 
volves only  a  small  portion  of  the  cervix  and 
vault  of  the  vagina.  But  if  there  is  a  con- 
siderable portion  of  tissue  intervening  in- 
volving cervix  and  upper  third  of  vagina  it  is 
extremely  difficult  to  establish  an  end-to-end 
anastomosis  and  a  satisfactory  utero-vaginal 
canal.  This  was  well  seen  in  the  case  re- 
corded by  Cohn*.  Cohn  failed  to  establish 
this  union  of  the  two  ends  and  was  finally 
compelled  to  perform  hysterectomy.  With- 
but  doubt  the  ideal  procedure  is  to  open  the 
abdomen,  examine  tiie  adnexa,  and  separate 
oflf  the  bladder  until  the  vaginal  rudiment  is 
reached.  This  is  infinitely  safer  and  more 
surgical  than  dissecting  one's  way  up  from 
below  without  knowing  what  is  the  condition 
of  the  adnexa. 

B.  WHERE  THERE  IS  FUSION  OF  THE  TWO 
HALVES  OF  THE  UTERUS,  BUT  A  MORE  OR 
LESS   COMPLETE   SEPTUM   DIVIDES   THEM. 

I.  Septum  complete.  (Uterus  septus  or 
uterus  bilocularis.)  In  this  variety  of  mal- 
formation there  appears  to  be  little  disturb- 
ance of  general  health  or  menstruation  unless 
there  is  atresia  of  one  cervix.  Haematometra 
in  this  variety  is  very  rare.  Parturition  too 
is  frequently  easy,  although  by  no  means 
always  so. 

'Ztschr.  G«b.  u.  GyniLk.,  IQ03,  xlix,  17. 
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A  very  striking  example  of  dystocia  caused 
by|this  malformation  is  the  one  recently  de- 
scribed by  Bethin^  where  cesarean  section 
was  necessary.  The  author  in  his  paper  is 
more  concerned  in  discussing  the  advantages 
of  cervical  caesarean  section  than  in  consider- 
ing the  most  suitable  operation  for  this  partic- 
ular malformation.  We  are  inclined  to  think 
from  the  description  of  the  case  and  the 
illustrations  which  accompany  his  most 
interesting  paper  that  the  operator  might 
have  employed  a  median  longitudinal  incision, 
and  removed  the  whole  septum  after  extract- 
ing the  child. 

The  most  natural  course  to  pursue  in 
cases  of  this  nature  which  call  for  operative 
interference  during  pregnancy  and  parturition 
is  obviously  removal  of  the  septum  after 
splitting  open  the  uterus.  From  recorded 
cases  we  are  quite  convinced  this  might 
generally  be  done  without  much  diffi- 
culty. 

As  regards  the  non-gravid  uterus  matters 
are  quite  different.  We  believe  that  in  these 
cases  the  septum  can  best  be  reached  and 
removed  in  the  following  manner:  Open 
the  abdomen  and  examine  the  uterus  and 
adnexa.  Then  make  a  transverse  incision 
across  the  uterus  at  the  lowermost  part  of  the 
body.  Just  divide  the  uterus  to  about  the 
extent  of  two-thirds,  turn  back  the  two  halves 
of  the  uterus,  and  by  that  means  one  can 
readily  reach  the  septum  of  body  and  cervix 
and  remove  it  with  scissors.  Pack  some 
ribbon  gauze  into  uterine  body  and  push  down 
the  end  through  cervix.  Then  suture  divided 
uterus  with  catgut.  Such  an  operation  could 
be  performed  either  per  abdominem  or  per 
vaginam.  Personally,  I  think  the  abdominal 
route  is  always  the  best,  and  especially  in 
dealing  with  malformations. 

Some  critics  may  contend  that  this  variety 
of  malformation  so  rarely  disturbs  menstrua- 
tion or  parturition  that  it  is  unnecessary  to 
deal  witii  it.  I  admit  that  there  are  many 
cases  where  women  with  uterus  bilocularis 
have  had  repeated  normal  parturitions,  but 
if  you  search  carefully  the  Uterature  you  will 
find  a  considerable  number  of  cases  of  abor- 
tion,   premature    labor,    placenta    prsevia, 

1  Monatschr.  f.  Geburtsh.  u.  Gyn&k.  19x2,  xzxv,  162. 


dystocia,  post-partum  haemorrhage.  I  con- 
sider, therefore,  that  it  is  alwajrs  desirable  to 
remove  the  septum  in  a  uterus  biloctdaiis. 
Strassmann'  gives  an  interesting  account  of 
two  cases,  in  one  of  which  the  removal  of  the 
septum  was  attended  by  most  gratifying  re- 
sults. 

As  regards  those  extremely  rare  cases  in 
which  one  half  is  the  seat  of  a  haematometra, 
I  can  conceive  of  no  better  procedure  than  the 
one  I  have  suggested;  viz.,  approaching  the 
septum  by  a  transverse  incision  just  above  the 
isthmus.  It  would  be  extremely  difficult  to 
excise  a  hsmatometra  of  this  eariety,  but 
fortunately  all  that  is  necessary  in  this 
complication  of  uterus  bilocularis  is  to 
remove  the  septum.  This  being  removed 
there  can  be  no  further  accumulation 
of  blood  in  the  atresic  half,  and  pregnancy 
and  parturition  should  not  be  unduly  dis- 
turbed. 

I  feel  confident,  then,  that  this  variety  of 
malformation  will  ultimately  be  satisfactorily 
dealt  with  in  some  such  manner  as  has  been 
indicated. 

Partial  septum.  (Uterus  subseptus.)  In 
cases  of  this  variety,  where  the  septum  is 
limited  to  the  fundus,  parturition  may  be 
disturbed,  but  menstruation  and  general 
health  are  not  affected  unless  there  is  some 
other  complication.  In  such  cases  the  child 
may  be  bom  without  much  difficulty,  but 
oblique  presentation  of  the  child  and  retention 
of  placenta  are  not  infrequent.  Such  com- 
plications I  have  seen  upon  three  or  four  oc- 
casions, and  all  writers  refer  to  the  frequency 
of  these  occurrences. 

Judging  by  the  recorded  cases  and  those 
which  I  have  seen,  I  am  not  convinced  that 
operative  interference  is  necessary  in  this 
variety  of  malformation.  But  it  would  be  a 
very  simple  matter  to  remove  the  septum  in 
the  manner  already  recommended  for  uterus 
bilocularis. 

A  more  radical  proceeding  would  be  to 
resect  the  uterus  as  Strassmann  has  recom- 
mended. 

Where  the  septum  is  limited  to  the  lower 
part  of  the  uterus  subseptus  cervicalis  mis- 
carriages seem  to  be  unusually  frequent  and 
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dystocia  naturally  may  be  extreme.  There 
are  a  considerable  number  of  cases  recorded 
where  the  deUvery  has  had  to  be  terminated 
by  version,  craniotomy,  or  csesarean  section. 
The  diagnosis  is  not  difficult.  In  the  non- 
gravid,  by  passing  a  sound  through  each 
cervical  canal  one  can  tell  the  extent  of  the 
septum.  Neither  should  it  be  difficult  in 
the  parturient,  for  if  the  cervical  septum  is 
divided  and  the  cervix  is  dilated  one  will  be 
able  to  tell  by  anesthetizing  the  patient  and 
passing  one's  hand  into  the  vagina  and  the 
fingers  into  the  uterus  whether  or  not  there 
is  any  septum  in  the  body.  In  the  pregnant, 
however,  it  will  generally  be  necessary  to 
wait  until  labor  occurs. 

The  treatment  of  the  condition  is  simply 
to  excise  the  septum.  In  the  non-gravid 
this  might  be  done  from  the  vagina.  The 
bladder  could  be  pushed  off  the  cervix  and  the 
uterus  divided  as  in  vaginal  csesarean  section. 
The  septum  could  then  be  readily  excised,  the 
uterus  plugged  with  gauze,  and  the  uterine 
wound  sutured. 

If  the  condition  has  to  be  dealt  with  during 
labor  it  is  unnecessary  to  divide  the  cervix, 
for  the  septum  can  be  divided  by  scissors 
under  the  protection  of  one  or  more  fingers 
passed  through  the  dilated  cervix. 


C.      WHEN   THE   TWO   MULLERIAN  DUCTS   ARE 
UORE  OR  LESS  IMPERFECTLY  FUSED 

Uterus  cordiformis^-ukrus  arcuatus.  This 
is  the  simplest  variety  of  this  group  of  mal- 
formations. The  depression  at  the  fundus 
varies,  and  not  infrequently  there  is  a  septum 
more  or  less  marked.  Where  the  depression 
is  very  slight  and  the  septum  well  marked,  the 
malformation  really  assumes  the  form  of  the 
uterus  subseptus,  while  at  the  other  extreme 
where  the  depression  is  deep  and  the  two 
bodies  markedly  separated  it  passes  into  the 
uterus  bicornis  unicoUis,  the  next  variety 
to  be  considered.  Now,  it  is  important  to 
appreciate  this,  for  the  surgical  treatment 
differs,  if  surgical  interference  is  necessary, 
according  as  the  uterus  cordiformis  assumes 
the  former  or  the  latter  type.  This  will  be 
best  appreciated  by  considering  the  surgical 
treatment  which  has  recently  been  proposed 
and  carried  out  by  Strassmann. 

Strassmann's  first  contribution  to  the  sub- 
ject appeared  in  iqo?'  and  his  latest  com- 
munication, as  far  as  I  know,  appeared  last 
year.=  The  operation  recommended  by  Strass- 
mann consists  in  suturing  the  two  halves 
together  after  cutting  a  wedge  out  of  the  two 

<  ZciitralbL.  f.  GynHk.  1037,  p.  mi. 
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halves.  It  is  best  understood  by  the  ac- 
companying illustration. 

In  his  last  communication  Strassmann  was 
able  to  record  two  spontaneous  births  at  full 
time.  The  result  was  most  satisfactory,  for 
the  woman  prior  to  the  operation  had  had 
eight  miscarriages.  In  the  paper  he  mentions 
cases  operated  upon  by  Puppel  and  Truzzi. 

Personally,  I  have  seen  a  considerable 
number  of  cases  of  uterus  cordiformis  and 
uterus  bicornis  unicoUis,  and  in  looking  back 
on  them  I  believe  some  might  have  been 
satisfactorily  dealt  with  in  the  manner  de- 
scribed by  Strassmann.  I  feel  a!so  quite 
certain  of  this,  however,  that  the  more  nearly 
the  uterus  cordiformis  approaches  the  uterus 
bicornis  unicoUis  the  more  difficult  will  re- 


much  advantage  to  resect  a  uterus  in  such 
cases? 

Personally,  I  do  not  agree  with  such  critics; 
if  one  consults  the  literature  on  the  subject 
one  finds  that  abortions,  premature  births, 
malpositions  of  child,  post-partum  haemor- 
rhage, retention  of  placenta  in  one  horn,  and 
sepsis  are  by  no  means  infrequent.  Having 
had  no  experience  of  the  operation,  I  cannot 
write  with  any  authority,  but  I  think  that 
resection  might  be  employed  with  advantage 
in  carefully  chosen  cases. 

Uterus  bicornis  unicoUis.  This  is  one  of 
the  commonest  of  the  marked  deformities 
which  we  encounter,  and  many  cases  have 


section  be.  In  the  last  case  of  bicornic  uni- 
collis  operated  upon  and  which  I  shall  de- 
scribe when  considering  that  variety  of  mal- 
formation, it  would  have  been  futile  to  at- 
tempt Strassmann's  operation.  But  I  believe 
when  the  uterine  bodies  are  incompletely 
divided  and  when  there  is  a  wide  entrance 
so  to  speak  into  each  cornu,  an  operation  such 
as  Strassmann  has  described  might  be  carried 
out  with  great  benefit  to  certain  patients. 

Further,  I  would  say  this  in  regard  to 
Strassmann's  operation,  that  I  am  entirely 
I  to  the  vaginal  route.  I  feel  certain 
5  infinitely  safer  to  deal  with  these  cases 
through  an  abdominal  incision  as  Puppel  and 
Truzzi  did. 

From  what  I  have  said  it  is  obvious  that 
resection  of  the  uterus  can  only  be  performed 
in  the  simpler  forms  of  double  uterus  so  that 
critics  might  say:  Is  it  really  necessary  or  of 


Fig- } 

been  recorded,  particularly  the  variety  in 
which  one  cornu  is  rudimentary.  We  are  at 
present  considering,  however,  the  \ariety  in 
which  both  horns  are  symmetrical.  I  have 
seen  several  cases  of  this  variety  and  have 
twice  opened  the  abdomen  and  accurately 
observed  the  malformed  uterus  in  silu.  The 
first  case  was  not  of  special  interest;  it  was  a 
case  of  double  salpingo-odphoritis.  The  tubes 
and  ovaries  presented  the  ordinary  appear- 
ances of  this  condition,  so  thej-  were  removed 
and  the  uterus  left.  The  patient  made  an 
excellent  recovery  and  was  much  relieved  of 
her  discomforts. 

But  the  second  case  was  of  particular  in- 
terest, and  was  operated  upon  by  me  in  a 
private  nursing  home  about  eighteen  months 


KERR:  OPERATIVE  TREATMENT  FOR  MALFORMATIONS  OF  UTERUS 


627 


ago.  The  result  which  followed  the  hemi- 
hysterectomy  I  performed  has  been  so  suc- 
cessful that  I  make  no  apology  for  describing 
the  case  in  some  detail. 

The  case  was  that  of  a  young  lady  aged  twenty 
who  was  brought  to  me  by  her  mother  on  account  of 
extreme  dysmenorrhea.  She  was  a  healthy,  weli- 
developed  woman,  bright  and  intelligent.  Her 
menstruation  was  occasionally  slightly  late,  but  of 
about  the  normal  character  as  regards  duration  and 
quantity  of  discharge.  Her  mother  informed  me  that 
she  had  been  in  the  hands  of  another  gynecologist  for 
a  number  of  years  and  that  he  had  dilated  the 
cervix  and  removed  one  ovary  which  was  slightly 
enlarged.  She  also  told  me  that  at  the  operation 
he  had  discovered  a  double  uterus  and  that  he  now 
proposed  that  the  other  ovary  should  be  removed,  as 
the  dysmenorrhoca  was  as  bad  as  ever.  I  informed 
the  patient  and  her  mother  that  I  could  ofTer  no 


menorrhcea  is  very  frequent  with  uterus 
bicornis  unicoUis.  Certainly  one  should  try 
this  course  prior  to  performing  hysterectomy 
when  radical  treatment  is  necessary.  Oopho- 
rectomy, of  course,  is  a  most  undesirable 
proceeding. 

The  extremedystocia which  may  occasional- 
ly occur  is  exemplified  in  Galabin's'  case,  in 
which  cEesarean  section  was  necessary  because 
the  child  developed  partly  in  one  half  and 
partly  in  the  other. 
.  Rudimentcry  horn.  The  variety  of  double 
uterus  in  which  one  horn  is  rudimentary  is  a 
condition  so  well  known  that  it  is  unnecessary 
for  me  to  take  up  time  with  its  consideration. 
We  are  all  familiar  with  this  condition,  as- 


opinion  until  1  had  examined  the  patient  under  an 
anesthetic.  This  I  did  and  found  a  symmetrical 
uterus  bicornis  unicollis.  I  could  get  the  sound 
into  the  right  half  readily  but  not  into  the  left 
half.  Asked  for  my  opinion  as  regards  treatment. 
I  informed  them  that  I  was  absolutely  opposed  to 
removing  the  other  right  ovary.  I  also  informed 
them  that  I  was  inclined  to  think  that  the  dys- 
menorrhu'a  might  l>c  relieved  by  removing  one 
uterine  horn,  for  although  the  pain  was  not  limited 
to  one  side.  1  thought  in  all  probability  the  two 
comu  were  contracting  irregularly  and  certainly 
the  canal  of  the  left  half  was  narrower  than  the 
right.  I  proposed,  therefore,  a  hemihyst erect omy. 
A  few  days  later  I  performed  that  operation  and  the 
result  has  been  beyond  my  expectations,  for  she  has 
now  no  pain  at  her  menstrual  periods,  which  arc 
absolutely  regular  and  normal.  I  sec  no  reason 
why  she  should  not  marry  anil  have  children.  She 
has  a  normal-sized  uterus  unicornis  and  a  healthy 
right  ovary  and  lube. 

I  feel  certain  this  procedure  is  well  worth 
considering  in  cases  of  this  nature,  for  dys- 


I-'ig.  5 

sociated  sometimes  with  ha;matometra  and 
at  other  times  with  pregnancy.  For  both 
these  complications  it  is  frequently  necessary 
to  operate,  because  the  former  is  often  as- 
sociated with  a  considerable  amount  of  pain 
and  the  latter  generally  terminates  in  ruptures. 
By  all  of  us  it  is  now  admitted  that  the  ideal 
procedure  is  to  remove  the  rudimentary  horn 
and  leave  the  normal  horn  behind,  and  so 
satisfactory  has  been  this  procedure  that  on 
several  occasions  pregnancy  has  occurred  and 
continued  on  to  term.  The  removal  of  the 
rudimentary  horn  in  the  two  cases  which 
have  been  under  my  care  was  singularly 
easy,  and  the  stump  was  readily  covered  with 
peritoneum.  Occasionally,  however,  the 
operator  has  found  that  the  gravid  horn  has 
burrowed  down  towards  the  peh'is.     In  these 
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latter  cases  there  may  be  a  considerable 
difficulty  in  removing  the  horn.  Indeed,  the 
difficulty  may  be  so  great  that  the  operator 
is  comp>elled  to  remove  the  whole  uterus,  as 
for  example  in  the  case  recorded  by  Wilson.^ 

Uterus  didelphys.  In  this  variety  of  mal- 
formation the  general  health,  menstruation, 
and  parturition  are  rarely  disturbed  if  each 
half  is  well  developed  and  there  is  no  obstruc- 
tion of  either  vaginal  canal.  Such  cases, 
therefore,  rarely  call  for  surgical  interference. 
I  have  seen  in  connection  with  my  private 
and  hospital  practice  several  cases  of  this 
nature.  In  the  two  cases  in  non-pregnant 
women  the  condition  was  discovered  at  the 
time  of  examination,  and  the  discomforts 
complained  of  could  in  no  wise  be  attributed 
to  the  malformation.  In  the  four  cases  seen 
in  parturient  women  the  vaginal  septum  had 
twice  to  be  divided.  A  sunmiary  of  these 
cases  will  be  found  in  Operative  Midwifery^ 

Such  complications  as  backward  displace- 
ment or  haematometra  of  one  uterine  half, 
atresia  of  one  cervix,  fibromyoma,  and  even 
carcinoma  of  one  or  both  halves,  have  been 
recorded,  and  may  arise  as  complication,  and 
disturb  the  general  health,  menstruation,  and 
parturition,  but  they  are  of  extreme  rarity. 
It  stands  to  reason,  therefore,  that  surgical 
interference  is  seldom  necessary  and  that 
the  most  suitable  procedure  for  cases  in  which 
one  uterine  half  causes  trouble  is  hysterectomy 
of  the  faulty  half.  The  healthy  half  should 
assuredly  be  left  unless  it  is  affected  by 
malignant  disease  or  a  large  fibromyoma. 

I  feel  certain  that  every  one  will  agree  with 
me  that  to  attempt  to  form  a  single  uterus 
out  of  two  halves  of  a  uterus  didelphys  would 
be  the  height  of  surgical  folly.  I  cannot  con- 
ceive that  such  an  operation  will  ever  be 
favored. 

Uterus  pseudodidelphys.  A  great  number 
of  cases  termed  uterus  didelphys  are  really 
examples  of  pseudodidelphys.  The  distinc- 
tion is  of  importance  anatomically,  but 
clinically  the  two  conditions  are  the  same. 
The  treatment  of  the  two  conditions  is 
similar,  and  so  I  may  pass  on  to  the  next 
group  of  deformities. 

Cohn,  Rev.  dc  Gyn6c.  et  dc  Chir.  abdomen,  iqoq. 
1  Proc.  Roy.  Soc.  Med.,  Obst.  Sect.,  1908,  i,  41. 
•Baiiii^rc.  Tindall  &  Cox.  2d  edit.,  zgii. 


D.      WHEN     THE     DEFORMITY     AFPECTS      THE 
VAGINA  MORE  ESPECIALLY 

In  many  of  the  varieties  of  malformations 
of  uterus  which  we  have  been  considering, 
the  vagina  is  also  deformed.  Thus  in  atresia 
of  the  cervix  there  is  frequently  a  complete 
atresia  of  vagina,  while  in  the  septate  and 
double  uterus  the  vagina  is  often  divided  by  a 
more  or  less  complete  septum.  As  regards 
the  vaginal  septum  little  need  be  said,  the 
septum  is  easily  dealt  with  and  can  be  re- 
moved without  difficulty  with  scissors,  as  I 
have  had  to  do  on  two  occasions  where  the 
septum  formed  an  obstruction  to  the  passage 
of  the  child.  There  are  many  cases  on  record 
where  a  similar  proceeding  was  necessary. 

In  those  cases  where  there  is  an  atresia  of 
one  half  and  haematometra  or  haematocolp>os, 
the  treatment  will  depend  on  the  extent  of  the 
atresia.  If  there  is  a  simple  membrane  or 
diaphragm  in  one  canal,  division  of  it  is  all 
that  is  necessary;  but  if  the  atresia  is  ex- 
tensive, removal  of  the  corresponding  uterine 
half  will  generally  give  the  best  result.  The 
problem,  therefore,  resolves  itself  into  the 
treatment  of  atresia  of  the  vagina. 

The  surgical  problem  of  pronounced  atresia 
of  the  vagina  has  long  interested  operators, 
for  the  great  difficulty  has  always  been  to 
secure  a  canal  which  would  not  contract 
and  return  to  the  condition  it  was  in  prior 
to  operation. 
.Now,  I  think  we  are  all  agreed  that  the 
older  attempts  to  secure  a  permanently 
patent  vagina  by  dissection  from  below  have 
generally  proved  unsatisfactory.  The  earliest 
operative  proceeding  was  the  attempt  to 
establish  a  vagina  by  simple  dissection.  In 
many  cases  the  bladder  and  rectum  were 
separated  and  a  tubular  space  formed,  but 
almost  invariably  the  canal  contracted  in 
spite  of  every  attempt  to  maintain  its  patency 
by  dilators. 

An  advance  upon  this  simple  procedure  was 
the  attempt  to  maintain  a  patent  canal  by 
grafting  upon  the  cellular  tissue  portions  of 
skin  and  mucous  membrane  from  the  neigh- 
borhood of  the  vulva.  Quite  a  number  of 
cases  of  success  from  these  methods  are  re- 
corded, especially  in  cases  where  the  atresia 
was  confined  to  the  lower  third  of  the  vagina 
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and  the  mucous  membrane  of  labia  were 

employed.    Other  devices  of  employing  folds 

of  f»eritoneum  and  Thiersch  grafts  were  less 

successful,  while  hetero-grafting  of  skin  or 

mucous  membrane  from  man  and  the  lower 

animals  were  of  experimental  interest,  but 

were  never  extensively  employed  and  were 

almost  without  exception  unsatisfactory. 
A    great    advance    in    recent    years    was 

initiated  by  Pfannenstiel,  who  pointed  out 

the  importance  of  opening  the  abdomen  and 

determining  exactly  the  condition  of  uterus 

and  tubes  before  proceeding  to  the  construc- 
tion of  the  vagina.    In  the  first  operation 

Pfannenstiel  brought  down  the  cervix  to  a  Fig.  7 

low  vaginal  rudiment  of  about  1*4  cm.  in 

abdomen  and  loosen  the  attachments  of 
uterus  and  upper  two-thirds  of  vagina  rudi- 
ment. In  doing  this  he  may  have  to  divide 
the  uterine  arteries.  He  should  then  dissect 
up  from  below  and  grasp  the  blind  end  of 
the  vagina  which  is  pushed  down  from  above 
by  his  assistant.  The  vaginal  sac  should  then 
be  incised  and  stitched  to  the  skin  margin. 
This  somewhat  simpUfied  procedure  was  the 
method  employed  by  Pfannenstiel  in  a  case 
operated  upon  by  him  in  1900  and  described 
by  Cohn.' 

If  the  atresia  is  situated  in  the  middle  third 
and  there  exists  a  lower  and  upper  vaginal 
'''S-  6  rudiment,  an  end-to-end  anastomosis  of  the 

vagina  should  be  attempted  by  means  of  corn- 
depth.     The  canal  remained  patent  and  the        'ZtntraiM.  r,  Gjiitik„i»os,  p.  nos. 

women  menstruated  regularly. 
I  am  not  concerned  here  with  these  simple 

cases  of  atresia  in  which  a  thin  membrane 

obstructs  the  canal.     I  propose  to  consider 

only  those  in  which  the  obstructing  tissue 

is  of  considerable  thickness. 
In  dealing  with  such  cases  the  operator 

should   first   open   the   abdomen,   determine 

the  condition  of  uterus  and  adnexa,  and  con- 
firm his  diagnosis  of  the  site  and  extent  of  the 

vaginal  atresia.     Having  done  this  the  pro-       "  * 

cedure  to  be  followed   will  depend  on   the 

situation  and  extent  of  the  obstruction. 
Supposing  the  atresia  to  be  in  the  lower     ""* '  -  -  - 

part  with  absolutely  no  trace  of  a  vaginal 

orifice,    the  operator,    having  emptied    the 

hiematometra  or  hsmatocolpos,  should  sepa- 
rate off  the  bladder  as  far  as  possible  from  the  Fig.  8 
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bined  abdominal  and  perineal  manipulations. 
Should  that  fail,  the  lower  rudiment  must  be 
sacrificed  and  the  upper  brought  down  to  the 
skin.  At  first  only  a  very  shallow  vagina 
will  result,  but  it  will  deepen  as  the  uterus 
is  drawn  upwards,  as  Pfannenstiel  has  shown. 
In  cases  where  the  atresia  is  situated  in  the 
upper  part  of  the  vagina  and  there  is  a  fairly 
good  lower  rudiment,  an  attempt  should  be 
made  to  unite  the  cervix  to  the  vaginal  rudi- 
ment in  the  manner  already  referred  to  in 
connection  with  complete  atresia  of  the 
cervix.  Unfortunately,  however,  in  case  of 
this  nature  the  cervix  is  often  atresic  and  it  is 
quite  impossible  to  join  uterus  and  vaginal 
rudiment,  as  was  well  illustrated  in  Cohn's 
case  already  referred  to. 

In  cases  of  complete  atresia  with  function- 
ating uterus  little  can  be  done  of  a  plastic 
nature.  An  extremely  interesting  case  of  this 
nature  was  one  recently  described  by  Fordyce, 
who  ultimately  found  it  necessary  to  perform 
hysterectomy.  Had  Fordyce  been  able  to 
establish  a  communication  from  below  it 
might  have  been  possible  for  him  to  pull  down 
the  uterus  and  stitch  it  to  the  skin.  An  im- 
portant point  in  connection  with  this  case 
was  the  fact  that  Fordyce  found  it  difficult  to 
perform  hysterectomy  until  he  had  emptied 
the  distended  uterus.  I  believe  this  is  a 
matter  of  the  very  greatest  importance  in 
these  cases  if  one  is  going  to  attempt  any 
plastic  operation.  I  should  very  much  like  to 
encounter  a  similar  case.  I  feel  certain  that 
it  is  quite  possible  after  constructing  a  vagina 
by  Baldwin's  or  Sneguireflf's  method  to  open 
the  abdomen  again  some  weeks  later  and 
establish  a  permanent  communication  be- 
tween uterus  and  artificial  vagina. 

This  would  be  preferable  to  establishing 
the  continuity  of  the  new  uterovaginal  canal 
at  one  and  the  same  time. 

This  naturally  brings  me  to  the  considera- 
tion of  the  most  recent  gynecological  pro- 
cedure, constructing  a  vagina  from  a  portion 
of  isolated  bowel. 

The  justification  for  doing  this  major 
operation,  for  it  must  be  considered  a  major 
operation,  is  a  matter  of  opinion,  especially 
in  those  cases  where  there  is  a  rudimentary 
non-functionating    uterus;    when,    in    other 


words,  the  artificial  vagina  is  constructed 
solely  for  the  purpose  of  intercourse.  The 
morality  of  the  question  I  am  not  going  to 
discuss:  I  am  simply  going  to  put  on  record  a 
case  in  which  I  performed  Baldwin's  opera- 
tion and  in  which  I  considered  I  was  justified 
in  so  doing.  I  may  say  I  performed  the 
operation  in  the  University  Gynecological 
Department  of  the  Royal  Infirmary  before 
the  Visiting  Gynecological  Society  when  they 
visited  Glasgow  in  November  of  last  year. 

The  woman  was  thirty  years  of  age  and  married. 
She  was  physically  well  developed  to  all  appearance. 
She  was  of  normal  height,  well  nourished,  had  well 
developed  mammae  and  vulva.  There  was,  however, 
only  the  shallow^est  dipple  marking  the  vaginal 
entrance.  I  detected  by  a  recto-abdominal  exam- 
ination made  under  anaesthesia  that  there  w^ere  two 
movable  bodies  (ovaries)  placed  close  up  against 
the  pelvic  brim.  I  could  find  no  trace  of  a  uterus. 
She  had  no  discomforts  in  the  way  of  menstrual 
molimen,  abdominal  pain  or  headache;  indeed,  she 
enjoyed  perfect  health.  She  informed  me,  how^ever, 
that  her  husband  threatened  divorce.  I  explained 
to  her  the  operation  which  I  ultimately  performed, 
and  she  decided  to  have  it  done.  The  operation 
was  performed  as  follows:  I  opened  the  abdomen 
and  isolated  the  most  dependent  loop  of  ileum. 
It  was  situated  about  a  foot  from  the  ileocecal 
valve.  Having  done  tliis  and  closed  up  the  ends  of 
the  isolated  loop,  I  established  a  lateral  anastomosis 
between  the  ileum  and  caecum.  I  now  turned  my 
attention  to  the  perineum  and  dissected  up  between 
bladder  and  rectum.  This  was  a  matter  of  con- 
siderable difficulty  as  there  seemed  to  be  singularly 
little  loose  cellular  tissue  between  these  two  viscus. 
Ultimately  I  established  an  opening  into  the  peri- 
toneum and  pulled  down  the  loop  of  isolated  bowel. 
I  tried  to  bring  one  end  down  but  found  that  im- 
possible, although  I  now  believe  with  proper  snif>- 
ping  of  the  mesentery  it  might  not  be  so  very  difficult. 
I  had,  therefore,  to  bring  down  the  loops  doubled  up. 
I  then  stitched  it  to  the  margin  of  the  perineal 
wound.  Two  or  three  days  later  I  opened  into  the 
lumen  of  the  bowel. 

The  patient  made  an  excellent  recovery  and  some 
months  after  the  vagina  was  of  good  depth  and 
admitted  one  finger.  I  have  not  seen  her  for  three 
months.  She  did  not  complain  of  any  mucous 
discharge. 

The  operation  performed  was  first  demon- 
strated by  Baldwin  in  1904. 

Phillips  of  Sheffield  and  Victor  Bonney  of 
London  have  performed  the  operation,  while 
on  the  Continent  and  in  America  quite  a 
number  have  been  done. 

Those  interested  in  the  matter  will  find 
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the  subject  very  fully  gone  into  by  Marshall^ 
Quenu  and  Schwartz*,  and  Kroemer^. 

The  other  method  of  Sneguireflf  and  Schu- 
bert of  making  use  of  a  portion  of  pelvic 
colon  I  have  no  experience  of,  but  it  is  also 
referred  to  in  some  detail  in  the  papers  men- 
tioned. 

*  Tr.  Edinburgh  Obst.  Soc.,  xxxvii.  224. 

^  J.  Obst.  &  Gynec.,  Brit.  Emp.,  April,  IQ13. 

'  Rev.  de  Chir.,  June,  1Q13. 

'  Prakt.  Ergeb.  cl.  Geb.  u.  Gyn.,  Heft  i,  191 2. 


You  naturally  ask  what  is  my  attitude 
towards  these  operations.  At  present  it  is  as 
follows: 

1.  The  operations  are  justifiable  with  a 
functionating  uterus,  for  the  only  alternative 
is  hysterectomy. 

2.  They  are  not  justifiable  in  an  unmarried 
woman  with  a  non-functionating  uterus. 

3.  They  are  sometimes  justifiable  in  a 
married  woman  with  a  non-functionating 
uterus. 


DEPARTMENT  OF  TECHNIQUE 


A  METHOD   OF   EXPOSING   THE   PELVIC   PORTION   OF   THE   URETER 

By  JOHN  M.  BIRNIE,  M.  D.,  Springfield,  Massachusetts 


THE  method  of  exposing  the  pelvic  portion 
of  the  ureter  which  is  herein  described  may 
not  be  new,  but  up  to  the  time  that  I  con- 
ceived the  idea,  I  had  never  seen  or  heard  of  it, 
nor  could  I  find  any  description  of  the  method, 
which  is  as  follows: 

With  the  patient  in  the  Trendelenburg  posi- 
tion a  median  incision  is  made  beginning  close  to 
the  pubic  bone  and  extending  upward,  exposing 
the  space  of  Retzius  in  the  usual  manner.  No 
muscle  fibers  are  cut  but  the  recti  are  retracted 
to  either  side.  The  point  where  the  parietal 
peritoneum  is  reflected  onto  the  bladder  is  noted 
and  care  taken  not  to  open  the  peritoneal  cavity. 


Starting  at  the  bladder,  the  peritoneum  is  wiped 
away  toward  the  median  line  separating  it  from 
the  bladder  and  pelvic  wall,  thus  exposing  the 
ureter.  With  retraction  one  gets  a  complete 
exposure  of  the  ureter  and  any  necessary  pro- 
cedures may  be  carried  out  under  the  guidance 
of  the  eye.  Drainage,  if  necessary,  may  be 
instituted  through  the  original  incision  or  through 
a  separate  stab  wound. 

Since  first  employing  this  operation,  several 
months  ago,  I  have  not  had  a  chance  to  try  it 
again,  but,  at  my  suggestion,  three  of  my  col- 
leagues at  the  Springfield  Hospital  have  em- 
ployed it  with  complete  satisfaction. 


TECHNIQUE   EMPLOYED    IN   EXCISION   OF   A   CARCINOMATOUS 

URETHRA 

By  SIGMAR  stark,  M.  D.,  Cincinnati 

Professor  of  Clinical  Gynecology.  Medical  Department.  University  of  Cincinnati;  Gynecologist,  Cincinnati  General  Hospital; 

Gynecologist.  Jewish  Hospital 


ON  December  3d  I  operated  upon  a  woman 
fifty  years  of  age  in  my  service  at  the 
Cincinnati  General  Hospital. 

The  clinical  history  of  the  case  was  as  follows:  For  a 
period  of  about  one  year  she  had  been  experiencing  in- 
creasing difficulty,  with  pains  on  urinating.  At  no  time 
was  there  either  a  purulent  or  bloody  discharge  from  the 
urethra.  About  five  weeks  previous  to  the  operation  she 
noticed  a  "  lump  "  in  the  anterior  vaginal  wall  corresponding 
to  the  site  of  the  urethra  which  rapidly  grew  in  size  and 
was  associated  with  great  difficulty  in  voiding  urine. 

On  examination  a  diffuse  infiltration,  involving  the 
whole  urethral  canal  about  2^  cm.  in  width  and  extending 
up  to  the  pubic  arch,  was  encountered.  "Milking"  of 
the  urethra  was  not  followed  by  a  discharge  from  the 
meatus.  A  small  probe  was  passed  with  great  difficulty 
into  the  bladder.  The  inguinal  glands  of  both  sides  were 
only  moderately  enlarged.  A  diagnosis  of  periurethral 
carcinoma  was  made,  which  was  confirmed  by  Dr.  Paul 
Wooley,  pathologist  to  the  Cincinnati  Hospital,  who 
pronounced  the  same  to  be  an  epithelioma,  by  examination 
of  a  section  removed  under  cocaine. 

The  surgical  technique  employed  was  as  follows:    A 


curved  incision  about  4  cm.  in  length  was  made  directly 
under  the  arch  of  the  pubes  and  continued  in  depth  through 
the  triangular  ligament  until  the  retropubic  space  was 
reached.  From  this  a  longitudinal  incision  through  the 
vaginal  wall  was  then  made  on  either  side  of  the  indurated 
area  in  a  posterior  direction  well  beyond  the  limitation  of 
the  involved  tissues.  The  two  vaginal  flaps  were  then 
deflected  by  dissection  laterally  toward  the  ischiopubic 
rami.  Curved  haemostats  were  then  placed  from  above 
downward  on  the  tissues  before  they  were  cut  through 
first  on  one  side  and  then  on  the  other  close  to  the  lateral 
wall  of  the  pelvis,  as  far  backward  as  seemed  necessary. 
The  object  of  this  was  to  anticipate  haemorrhage  from  the 
branches  of  the  internal  pudic  vessels  coursing  through  the 
triangular  ligament.  This  precautionary  measure  turned 
out  very  satisfactorily  as  the  bleeding  was  almost  nil. 
After  liberation  of  the  tumor  mass,  it  was  incised  along 
its  whole  anterior  surface  into  the  urethral  canal  and  blad- 
der. This  procedure  facilitated  the  final  removal  of  the 
remainder  of  the  tumor  through  a  healthy  zone  under 
ocular  supervision,  which  disclosed  the  fact  that  the  part 
of  the  bladder  wall  immediately  surrounding  the  internal 
urethral  orifice  had  been  excised.  After  ligation  of  the 
vessels  included  in  the  curved  haemostats  by  transfixion, 


632 


BARTLETT:    SIMPLE  METHOD  OF  STERLIZING  AND  STORING  CATGUT      633 


the  bladder  orifice  was  sutured  to  the  vaginal  wall  in  such 
a  manner  as  to  leave  an  opening  only  large  enough  to 
admit  the  introduction  of  a  No.  10  soft  rubber  catheter. 
Anterior  to  the  vesicovaginal  opening  the  vaginal  flaps 
were  brought  together  in  the  median  line  by  chromic  acid 
catgut  suture,  leaving  a  space  under  the  pubic  arch  for 
drainage  of  the  rather  large  retropubic  cavity.  A  soft 
rubber  catheter  was  fixed  in  the  bladder  by  suture  to  the 
vagina  for  continuous  drainage.  The  inguinal  glands 
of  both  sides  were  likewise  excised. 

After  three  days  the  catheter  was  removed  and  to  my 
surprise  the  patient  had  fairly  good  control  of  her  urine, 
which  was  continuous  until  she  got  up  on  the  ninth  day. 


Since  then  the  condition  is  this — she  can  hold  her  urine 
while  in  bed  and  has  fair  control  when  up,  that  is,  there  is 
no  continuous  incontinence,  but  when  the  desire  to  pass 
urine  comes  on  she  must  void  it  at  once. 

I  have  been  prompted  to  report  this  case  be- 
cause of  the  difficulty  I  experienced,  in  looking 
up  the  literature  of  the  subject,  in  finding  any 
detailed  description  of  the  surgical  manner  of 
dealing  with  this  condition.  The  technique 
practiced  was  evolved  by  myself  and  is  seem- 
ingly correct  in  principle. 


A   SIMPLE   HEAT   METHOD   OF   STERILIZING   AND    STORING   CATGUT 

After  Ten  Years'  Use  of  It 

By  VVILLARD  BARTLETT,  A.  M.,  M.  D.,  Saint  Louis 


AFTER  years  of  experimentation  with 
absorbable  materials,  the  author  began, 
early  in  1904,  to  employ  regularly  the 
method  of  preparing  catgut  which  was  embodied 
in  a  preliminary  report  published  in  the  Interstate 
Medical  Journal  of  March,  1905.  The  Mayo 
Clinic  was  the  first  of  the  many  large  institutions 
to  adopt  and  use  it  as  a  routine  procedure. 
During  the  nine  years  which  have  just  passed, 
gut  prepared  in  this  way  has  been  used  at  Roches- 
ter with  satisfaction  in  more  than  sixty-three 
thousand  operations.  This  is  perhaps  the  most 
eloquent  testimonial  that  could  be  accorded  the 
practical  worth  of  a  hospital  method  and  makes 
it  unnecessary  to  detail  the  many  and  crucial 
bacteriologic  checks  which  have  been  employed. 

The  real  object  of  this  writing  is  not  only  to 
set  forth  the  small  refinements  which  have  crept 
into  the  method  during  the  ten  years  of  its  em- 
ployment by  me,  but  at  the  same  time  to  render 
impossible  in  other  hands  the  occasional  errors 
in  technique  which  have  resulted  from  lack  of 
detail  in  my  early  published  directions.  Fre- 
quent requests  for  information  make  my  duty  in 
this  direction  obvious. 

The  process  is  to  be  divided  into  these  definite 
steps:  drying,  sterilization  and  storage, 

I.  The  ordinary  commercial  ten-foot  catgut 
strand  is  divided  into  four  equal  lengths,  each  of 
which  is  made  into  a  coil  about  the  diameter  of  a 
silver  quarter.  By  twisting  the  last  free  end  three 
or  four  times  around  the  components  of  this 
little  coil  the  latter  is  enabled  to  maintain  its 
shape.  These  coils  are  then  strung  like  beads 
upon  a  thread  so  that  any  desired  number  can 


be  conveniently  handled  by  simply  grasping  the 
thread. 

2.  The  string  of  catgut  coils  is  dried  in  a 
bacteriologist's  dry  sterilizer  for  four  successive 
hours  at  a  temperature  of  80  degrees,  90  degrees, 
100  degrees,  and  no  degrees  centigrade.  Let 
thin  gauze  be  interposed  between  catgut  and 
metal.  This  should  not  be  attempted  on  a 
damp  day  or  in  a  room  which  steam  enters, 

3.  The  catgut  is  immediately  placed  in  liquid 
albolene  (petrolatum  liquidium)  where  it  is 
allowed  to  remain  until  perfectly  "clear"  in  the 
sense  that  the  term  is  used  in  the  preparation  of 
histological  specimens.  This  is  usually  ac- 
complished in  a  few  hours,  though  it  has  been  my 
custom  to  allow  the  gut  to  remain  in  the  oil 
over  night.  Thin  paper  must  line  the  re- 
ceptacle so  that  the  catgut  may  not  touch  its 
walls. 

4.  The  vessel  containing  the  oil  is  placed  upon 
a  pan  of  sand  and  the  temperature  raised  by  a 
gas-flame  during  one  hour  to  160  degrees  centi- 
grade, which  temperature  is  maintained  for  a 
second  hour. 

5.  By  seizing  the  thread  with  a  sterile  forceps 
the  gut  is  lifted  out  of  the  oil,  an  excess  of  which 
is  allowed  to  drip  off,  the  thread  is  cut  and  the 
coils  dropped  into  a  solution  of  iodine  crystals 
in  Columbian  spirits  (deodorized  methyl  alcohol), 
the  proportion  of  iodine  varying  according  to  the 
diameter  of  the  catgut.  For  No.  00  it  should  be 
I  to  700;  for  No.  o,  I  to  600;  for  No.  i,  i  to  500; 
for  No.  2,  I  to  400;  for  No.  3,  i  to  300;  for  No. 
4,  I  to  200;  the  iodine  being  taken  by  weight  and 
the  alcohol  by  volume.    The  material  becomes 
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ready  for  use  in  a  few  hours,  and  should  remain 
in  the  solution  indefinitely  without  deterioration. 
A  few  coils  may  be  removed  at  any  time  with  no 
risk  of  contaminating  those  left  behind. 

Although  I  should  be  far  from  adopting  a 
surgical  procedure  simply  because  it  is  economical, 
it  will  strike  anyone  that  the  chemicals  here  used 
are  very  cheap.  Furthermore,  the  liquid  albolene 
can  be  used  repeatedly  in  spite  of  its  color  grow- 
ing darker  with  reheating. 

It  seems  to  me  important  that  the  gut  should 
be  thoroughly  "cleared"  before  the  oil  is  heated, 
in  order  that  we  may  thus  be  certain  that  the 
temperature  at  the  center  of  the  strand  becomes 
as  high  as  that  of  the  oil  surrounding  it. 

It  may  be  noted  that  I  do  not  remove  the  oil 
from  the  gut  before  placing  it  in  the  storing  solu- 
tion. This  is  avoided  purposely,  since  catgut 
which  is  perfectly  free  from  oil  is  so  very  sensitive 
to  the  action  of  water  that  it  readily  untwists 
and  becomes  tangled  after  it  has  been  used  in  a 
wound  but  a  few  moments.  This  storing  fluid 
simply  takes  off  enough  oil  from  the  exterior  of 
the  strand  so  that  it  is  not  too  slippery  for  use, 
and  the  albolene,  being  a  bland,  non-irritating  sub- 
stance, can  safely  be  introduced  into  the  tissues. 


The  iodine  rapidly  permeates  the  strand,  which 
will  be  found  stained  brown  after  a  few  hours, 
assuring  the  surgeon  that  he  is  introducing  an 
antiseptic  as  well  as  a  thoroughly  sterile  suture 
material  and  one  which  is  readily  seen  in  the 
field  of  operation. 

As  far  as  the  tensile  strength,  the  elasticity,  and 
the  pliability  of  this  finished  product  are  con- 
cerned, I  may  state  that  these  leave  nothing  to  be 
desired. 

I  have  made  a  large  number  of  breaking  tests, 
and  have  found  no  other  heat  method  to  produce 
a  stronger  strand. 

Catgut  treated  in  this  way  lasts  in  the  tissues 
somewhat  longer  than  the  same  size  strand  of 
plain  gut  treated  by  most  of  the  other  methods  in 
vogue  at  the  present  time. 

I  have  found  that  the  material  so  treated  de- 
teriorates not  at  all  with  age,  neither  as  far  as 
strength  nor  sterility  is  concerned. 

The  physical  qualities  of  the  finished  strand 
will  astonish  the  surgeon  who  uses  it  for  the  first 
time.  I  am  very  certain  that  a  blind  man  used 
to  handling  catgut  prepared  by  other  methods 
would  not  recognize  this  product  as  catgut  at  all 
if  it  were  placed  in  his  sensitive  hands. 


A   NEW   OPERATIVE   PROCEDURE   FOR   THE   TREATMENT   OF 
SUPPURATIVE   SALPINGITIS   IN   YOUNG   WOMEN 

By  W.  BLAIR  BFXL,  B.  S.,  M.  D.,  Liverpool,  England 


FOR  the  treatment  of  bilateral  pyosalpinges 
in  young  women  one  of  the  following 
operative  procedures  is  usually  adopted : 

1 .  Bilateral  salpingectomy  by  ligature. 

2.  Bilateral  salpingectomy,  with  excision  of 
the  uterine  ends  of  the  tubes. 

3.  Bilateral  salpingectomy,  by  one  of  the 
above  methods,  with  unilateral  or  bilateral 
oophorectomy. 

4.  Bilateral  salpingectomy,  by  one  of  the  above 
methods,  and  hysterectomy  (subtotal  or  total)  with 
or  without  unilateral  or  bilateral  oophorectomy. 

I  have  myself  always  held  the  opinion,  which 
is  based  on  experimental^  and  clinical  observa- 
tion ,2  that  complete  bilateral  oophorectomy  in 
young  women  is  an  unscientific  and  unjustifiable 

'  Bell,  W.  Blair:  "The  genital  functions  of  the  ductless  ^ands," 
Arris  &  Gale  Lectures,  Roy.  Coll.  Surg.  Eng.,  Lancet,  IQ13,  March  22 
and  April  5. 

*  Idem,  Introduction  to  a  discussion  on  "The  relation  of  the  internal 
secretions  to  the  female  characteristics  and  function.s  in  health  and 
di«iease.'*     Proc.  Roy.  Soc.  Med..  1913,  vii. 


procedure  in  the  absence  of  malignant  disease, 
of  bilateral  innocent  tumors,  or  of  bilateral 
ovarian  abscesses. 

It  is,  however,  impossible  here  to  enter  into  a 
discussion  of  this  subject.  It  is  one  about  which 
diametrically  opposed  views  are  held.  The 
reasons  for  my  own  are  set  out  in  the  com- 
munications referred  to^'^.  Let  me  state,  there- 
fore, at  the  commencement  that  the  justifi- 
cation for  and  desirability  of  the  procedure  I  have 
devised,  and  shall  describe  presently,  depend  to  a 
large  extent  on  the  belief  that  the  internal  secre- 
tions of  the  gonads  and  the  existence  of  the  men- 
strual function  are  of  considerable  benefit,  both 
physical  and  psychical,  to  the  young  adult  female. 

That  is  the  first  important  point,  and  it  is  a 
physiological  one. 

Next,  with  regard  to  the  pathological  aspect 
of  the  procedure,  it  is  well  known  that  with 
ascending   tubal   infections   the  fundus   of   the 
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uterus,  as  well  as  the  cer\'i\  in  gonorrhoea!  con- 
ditions, is  involved  (Fig.  i).  As  a  clinical  result 
of  infection  o(  the  body  of  the  uterus  we  frequent- 
ly see  very  severe  menorrhagia  and  sometimes 
leucorrhoea  persist  after  bilateral  salpingectomy. 
Consequently  it  is  advisable  to  adopt  some  proce- 
dure which  will  take  into  account  the  infection 
of  the  body  of  the  uterus.  Hence  the  pathologi- 
cal indications  are  no  less  important  than  the 
physiological. 

My  method  of  procedure  meets  both  the 
physiological  and  pathological  requirements  de- 
scribed above. 

It  aims  at  removing  diseased  structures  as 
widely  as  possible,  while  one  ovary,  or  a  portion 
of  it,  is  preserved,  together  with  sufficient  endo- 
metrium to  ensure  the  subsequent  occurrence  of 
regular  menstruation. 

In  other  words,  both  tubes,  one  ovary,  and 
a  wedge-shaped  portion  of  the  fundus  uteri  are 
removed. 

The  following  are  the  steps  of  the  operation: 

1.  The  abdomen  is  opened  in  the  usual  way 
by  a  median  subumbilical  incision. 

2.  All  superficial  adhesions  of  omentum  or 
bowel  are  put  upon  the  stretch,  ligated  when 
necessary  and  cut  through. 

,}.  The  intestines  are  then  carefully  packed 
off  with  the  thin  rubber  pack  which  I  have  used 
for  some  years.  Gauze  can  subsequently  be  in- 
troduced against  the  rubber  i>ack  if  necessary. 

4.  The  tubes  and  uterus  are  next  completely 
freed,  and  pus  in  the  pelvis  is  carefully  mopped 
up  as  it  is  seen. 

J,  The  patient  is  now  lowered  into  the  Tren- 
delenburg position. 

6.  The  uterus  is  raised  by  means  of  a  volsellum 
attached  to  the  fundus,  and  the  operator  pro- 
ceeds to  remove  the  tubes,  fundus  uteri  and  one 
ovary  in  the  following  manner.  (The  steps  are 
described  for  the  operator,  who  stands,  as  the 
writer  does,  on  the  left  side  of  the  patient,  placed 
in  the  Trendelenburg  position.) 

(a)  The  free  edge  of  the  mesosalpinx  on  the 
right  sid;  is  seized  with  a  pair  of  long  compression 
forceps.  The  edge  of  the  mesosalpinx  is  divided 
between  the  attachment  of  the  forceps  and  the 
tube,  which  is  held  with  another  pair  of  com- 
pression forceps,  and  the  mesosalpinx  is  cut 
thiough  up  to  the  uterine  attachment  of  the 
tube.  One  or  two  bleeding  vessels  require  to  be 
caught  in  compression  forceps  and  ligated. 
Likewise  the  free  edge  of  the  mesosalpinx  is  tied 
and  the  forceps  are  removed. 

(6)  The  ovary  and  tube  on  the  left  side  are 
next  freed  in  a  similar  manner,  except  for  the 


Fig,  1.  Infection  of  the  fundus  uteri.  Prom  a  case  of 
suppurative  salpingitis. 

Note  Ihe  round-cell  invasion  ol  tiie  musculature,  pro- 
ceeding from  a  small  thin  walled  \'esscl  on  the  left  of  the 


modifications  needed  by  the  removal  of  the  ovary. 
The  infundibulopelvic  ligament  is  caught  in  two 
pairs  of  compression  forceps  and  divided  between 
them.  The  broad  ligament  just  below  the  junc- 
tion of  the  mesosalpinx  and  meso-ovarium  is 
now  cut  through  with  scissors  up  to  the  uterus, 
and  the  bleeding  vessels  are  caught  as  they  are 
divided.  If  the  curve  of  the  junction  of  meso- 
ovarium  and  mesosalpinx  be  followed  the  sec- 
tion of  the  broad  ligament  will  end  just  below 
the  insertion  of  the  tube  and  the  attachment 
of  the  ovarian  ligament.  The  severed  vessels 
are  tied. 

{c)  A  superficial  incision  is  made  from  about 
half  an  inch  below  the  insertion  of  the  right  tube 
across  the  front  of  the  fundus  of  the  uterus 
through  the  round  ligaments,  which  are  caught  in 
compression  forceps  and  tied,  to  a  similar  point 
on  the  opposite  side.  Another  incision  is  then 
made  between  the  same  two  points  across  the 
fundus  posteriorly.  The  portion  of  fundus 
uteri  thus  marked  out  is  removed  by  deepening 
the  incisions  downwards  and  inwards  so  that  a 
wedge-shaped  excision  of  the  fundus  is  carried 
out  (Fig.  2).  The  ascending  uterine  arteries 
on  each  side  will  be  cut  through  in  the  final  sepa- 
ration of  the  portion  excised.  They  should  be 
caught  as  they  are  cut,  and  ligated  after  the 
fundus  has  been  removed. 

(d)    The  large  deep  wedge-shaped  wound  in 
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Fig.  2.  Illustration  of  operation.  The  operation  at  the  stage  when  the  diseased 
parts  have  just  been  completely  excised  and  are  ready  (or  removal.  They  are  left 
in  ^11  to  show  the  relation  of  the  parts  removed  to  the  remaining  structures.  (From 
Burghard's  System  of  Operative  Surgery.) 

the  uterus  is  partially  closed  by  the  insertion  of  the  stump  of  the  uterus,  in  order  to  coapt  with 

four  deeply  placed  mattress  sutures  which  pass  peritoneal  surfaces  of  the  flaps.    The  suture  is 

through  both  flaps.  then  carried  on  to  close  the  two  peritoneal  sur- 

(e)    The  edges  of  the  right  mesosalpinx  are  faces  of  the  divided  broad  ligament  on  the  left 

sewn  together  with  a  nmning  suture,  and  all  side.     Care  is  taken  to  bury  the  Ugated  stump 

ligated  points  are  covered  with  peritoneum.     The  of  the   infundibulopelvic   ligament  between  the 

nuining  suture  is  continued  over  the  summit  of  two  layers  of  peritoneum. 
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(/)  The  cut  ends  of  the  round  ligaments  are 
now  sewn  to  the  uterine  stump  on  each  side. 

(g)  The  right  ovarian  ligament  is  also  sewn 
to  the  right  side  of  the  uterine  stump,  and,  if 
necessary,  the  free  edge  of  the  meso-ovarium  is 
attached  to  the  round  ligament  of  the  same  side 
to  prevent  prolapse  of  the  ovary. 

7.  Finally  the  abdominal  incision  is  closed  in 
the  manner  adopted  by  the  individual  o(>erator. 

In  my  hands  the  operation  has  proved  most 
satisfactory.  All  symptoms  have  been  removed 
and  the  patients  have  in  all  cases  —  except  the 
last  one  operated  upon  quite  recently  —  men- 
struated regularly  and  painlessly  and  to  a  mod- 
erate extent. 

Since  I  devised  this  operation  some  eighteen 
months  ago  I  have  not  had  a  sufficient  number 
of  cases  nor  are  the  after-histories  long  enough  to 


report  on  at  present,  but  this  essential  informa- 
tion will  be  given  in  due  course. 

Before  closing  this  paper  it  is  necessary  that 
I  should  call  attention  to  a  brief  statement  in 
the  Lancet,^  which  reported  the  International 
Congress  last  August,  to  the  effect  that  Professor 
Beuttner  of  Geneva  had  made  a  communication 
concerning  an  operation  which,  so  far  as  I  can  I 
gather  from  the  brief  statement  made,  cor- 
responds with  mine.  I  was  not  in  London  when 
the  communication  was  made  nor  have  I  yet 
had  an  opportunity  of  reading  an  account  of 
Professor  Beuttner's  technique.  Before  any 
mention  of  his  procedure  had  been  made  I  had 
contributed  an  account  of  my  operation  to  the 
forthcoming  edition  of  Burghard's  Operative  Sur- 
gery. Naturally,  too,  I  had  been  performing  the 
operation  long  before  I  wrote  any  account  of  it. 

>  Lancet,  Lond.,  IQ13,  August  16,  p.  483,  and  August  23,  p.  597. 


A  PRELIMINARY  REPORT  ON  THE  TREATMENT  OF  FRACTURES  BY 
FIXATION   WITH   ANIMAL  BONE   PLATES   AND   BONE  SCREWS^ 

By  E.  J.  BROUGHAM,  M.  D.,  and  A.  C.  ECKE,  M.  D.,  Chicago 


FIXATION  devices  consisting  of  bone, 
human  or  animal,  and  ivory,  are  not  new: 
their  technique  simply  varies.  All  the 
methods  have  their  origin  in  the  effort  to  procure 
the  use  of  probable  absorbable  material,  and  so 
dispense  with  the  metallic  fixation  material, 
which  frequently  causes  a  good  deal  of  trouble. 

The  ideal  fixation  for  fractures  is  undoubtedly 
the  intramedullary  autograft,  but  the  technique 
is  not  so  simple,  and  the  procedure  requires 
really  two  operations. 

Magnuson's  ivory  plates  countersunk  into  the 
fractured  bones  and  transfixed  with  ivory 
screws  is  an  admirable  attempt  to  use  absorb- 
able material,  but  again,  his  technique  is  not 
simple. 

Our  procedure  gives  efficient  fixation  and  the 
technique  is  as  mechanically  simple  as  that  of 
the  Lane  plate,  and  requires  no  complicated 
tools.  The  material  is  bone  from  government 
inspected  cattle.  The  bone  comes  to  the  market 
bleached,  deprived  of  its  animal  matter,  and  in 
dry  form. 

The  working  set  of  bone  plates  (Fig.  i)  is  five 
in  number,  Plate  No.  i  being  the  smallest  and 
Plate  No.  5  being  the  largest.  They  are  all  of 
equal  thickness,  about  one-eighth  of  an  inch,  and 
according  to  standard  gauge  No.  9.    The  plates 


differ  in  their  length  and  width,  and  the  num- 
ber of  threaded  holes  in  each  plate.  They  are 
concave  on  the  under  surface.  The  tops  are 
plain,  with  slightly  rounded  ends  and  edges. 

The  complete  set  is  received  by  the  surgeon 
already  drilled  and  threaded.  They  are  thor- 
oughly scrubbed  with  hot  water,  soap  and  brush, 
rinsed  and  sterilized  by  boiling  for  two  hours  and 
placed  in  formalized  alcohol ;  shortly  before  using 
they  are  put  in  normal  salt  solution.  Neither 
the  boiling  nor  the  antiseptics  injure  the  plate  or 
the  trueness  of  the  threads. 

The  size  of  the  threads  are  twenty  to  the  inch, 
and  are  fashioned  with  a  12x20  standard  steel 
tap,  which  signifies  twelve  gauge  drill  with  which 
the  holes  are  drilled,  and  corresponding  to  the 
thread  turned  upon  the  bone  screws.  The  pur- 
pose of  the  greater  number  of  holes  in  the  larger 
plates  is  to  accommodate,  if  occasion  requires. 
Plates  may  be  sawed  off  and  made  shorter. 
The  remaining  holes  not  needed  serve  as  drainage. 
The  entire  set  of  five  plates  with  screws  are 
sterilized  and  made  ready  for  the  operation. 
The  surgeon  selects  from  the  lot  the  plate  best 
suited  to  the  fracture  he  desires  to  fix. 

After  bringing  the  ends  in  apposition  and  hold- 
ing the  same  firmly  in  place  with  a  pair  of  forceps 
he  places  the  plate  in  the  wound  over  the  fracture. 


'Read  before  Chicago  Surgical  Society,  March  6. 19x4. 
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The  plate  is  held  from  slippin.^  by  an  assistant, 
with  long  tissue  forceps  pressiiiK  upon  it.  Next, 
a  Richter  brace  (2)  previously  mounted  with  the 
twelve-gauge  spiral  drill,  is  used  to  drill  the 
fractured  bone  at  each  end,  care  being  taken  not 
to  go  deeper  than  is  needed — just  through  the 
cortex,  and  not  the  medulla.  Next,  the  steel  tap 
previously  mounted  in  a  long-handled  chuck 
(3)  is  carefully  turned  through  the  already  made 
thread  in  the  plate,  and  on  into  the  bone,  turning 
it  backward  to  ease  it  and  prevent  binding,  and 
turning  it  ahead  to  fashion  the  thread  in  the 
underlying  fractured  bone.  Next,  the  long- 
handled  holding  chuck,  with  the  bone  screw  pre- 
viously mounted,  is  taken  up  and  the  screw  is 
turned  carefully  and  securely  through  the  plate, 
and  through  the  cortex  of  the  underlying  fractured 
bone;  after  testing  its  firmness  by  a  gentle  upward 
traction  on  the  chuck,  the  screw  is  in  place;  with 
a  pair  of  forceps,  loosen  the  grasj*  of  the  chuck 
on  the  bone  screw  and  remove  the  holding  chuck, 
leaving  the  bone  screw  with  the  part  held  by  the 
chuck  projecting  upwards. 

The  empty  holding  chuck  is  then  refilled  by 
assistant.  We  have  two  holding  chucks  to 
facilitate  the  placing  of  screws.  Next,  the  bone 
is  again  drilled  through  the  hole  at  the  other  ex- 
tremity of  the  plate,  the  tap  introduced,  the  bone 
screw  placed  in  the  same  manner,  and  the  plate 


thus  secured.  Next,  the  intermediate  holes  are 
drilled  and  the  bone  screws  placed.  Usually  four 
are  put  in.  The  projecting  bone  screws  above 
the  bone  plate  may  be  clipped  off  after  each 
bone  screw  is  placed,  and  before  proceeding  with 
another;  or  they  may  all  be  placed,  and  then 
sawed  off  with  a  small  metacarpal  saw.  In  using 
our  special  bone  clipper  (4)  for  clipping  off  the 
projecting  bone  screws,  each  screw  must  be 
clipped  oil  when  it  is  placed  to  make  room  to 
adapt  the  clipper  accurately  to  the  screw  to  be 
clipijed  off.  This  instrument  is  a  com[>ound 
lever  clipper,  and  very  powerful,  and  if  not  held 
free  and  in  accurate  i>osition  may  damage  the 
bone  screw. 

The  entire  o|)eration  Is  conducted  according  to 
the  technique  of  Lane  of  London.  Towels  are 
clamped  to  the  edges  of  the  wound.  All  the 
suture  material,  needles,  gauze,  sponges,  plates, 
screws,  drills,  and  e\erything  used  to  carry  on 
the  operation  must  be  handle<l  with  steel  instru- 
ments. 

After  wound  is  sutured,  dressings  and  cast  are 
applied.  When  one  or  more  [)lates  have  been 
used  from  the  set  they  may  be  ordered  singly. 
and  the  working  set  thereby  kept  complete. 
The  stock  material  from  which  the  bone  pates 
are  made  are  of  sufficient  bulk  to  permit  much 
heavier  and  much  larger  plates  and  screws  if  it 
were  desired,  but  keeping  in  mind  the  absorption 
of  the  plates  we  made  these  as  light  as  consistent 
with  strength. 

The  other  instruments  used  are  the  usual  bone 
plating  instruments  familiar  to  surgeons.  We 
recommentl  and  have  used  satisfactorily  Lane 
forceps,  Lane  ele\ator  skid,  and  Richter  brace. 
The  Ikjuc  plates  have  been  used  in  the  following 
three  cases. 

Cask  1.  W.  P.  R.,  male,  aged  S'  years;  working  in  a 
meal  martel,  .\ugusi  ;.  igi.v  While  attempting  to  lift 
iind  lum  around  a  quarter  of  beef  same  slipped  from  hi- 
lirasp  and  slid  on  to  his  left  Ihigh,  With  renewed  cRort 
and  exertion  of  muscles  and  thJRh  he  succeeded  in  placing 
it  back  upon  the  hook.  I'utient  bef;an  to  suffer  pains  in 
the  upper  thigh  but  kept  at  uork  and  hobbled  about  nnlh 
;iid  of  a  cane  for  a  period  of  three  weeks,  when  his  left  side 
suddenly  weakened  and  lei  him  down  on  the  ground.  He 
was  unable  to  walk,  and  was  i-onveyed  lo  his  home.  Three 
days  later  he  was  admitted  to  the  Passavant  Hospital. 
Examination  showed  marked  swelling  of  the  left  upper 
thigh  anteriorly  and  bterally.  X-ray  showed  an  oblique 
subirochftntcrii;  fracture.  The  fracture  was  treated  for 
dght  weeks  by  extension,  counlerextension  and  a  long  side 
splint.  At  the  end  of  this  time  there  seemed  to  be  no 
callus,  thigh  angling,  and  shortening  of  an  inch  and  a  half 
when  relieved  of  extension  weights.  We  decided  to  plate 
the  femur.  .Vt  operation  no  <jtllus  was  foimd.  The  ends 
of  the  fractured  bones  were  cleansed  and  thoroughly 
curetted;  the  fracture  reduced  and  a  bone  plate  three 
inched  lung  with  four  screw  holes  applied.    Tliere  was  a 
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Case  1.     Male,  age  33,  showing  bone  plate  and  fracliii 
eight  weeks  after  plating.     Palient  about  in  ten  weeks, 

good  deal  of  difficulty  lo  get  room  for  upper  end  of  plate 
because  of  trochanter,  and  only  one  screw  could  be  placed 
here.  The  bone  was  very  «o[t.  Wound  closed  with  silk- 
worm sutures,  dressing  and  plaster  cast  applied.  Patient 
returned  to  bed.  No  extension.  Cast  remained  for  four 
and  a  half  weeks;  being  soiled  and  softened  was  removed. 
Dressing  showed  a  moderate  amount  of  oozing;  sutures 
were  taken  out,  dressing  applied.  Examination  showed 
no  angling  or  shortening,  .\nother  east  was  put  on  and 
left  four  weeks.  At  Its  removal  the  limb  was  X-rayed, 
showing  plate  in  good  position.  Palpation  showed  a  large 
amount  of  callus.  Patient  was  able  to  elevate  thigh, 
abduct  and  adduct  same.  Callus  was  not  sufticienlly 
ossified  at  the  time,  and  the  patient  attempted  to  bear 
his  weight  on  the  limb  causing  callus  to  yield.  X-ray 
showed  lower  end  of  plate  slightly  lifted,  allowing  slight 
angling.  Thereupon  cast  was  reapplied  and  remained 
six  weeks.  Ten  days  after  its  removal,  palient  was  allowed 
to  be  about  with  aid  of  crutches. 

We  are  satisfied  the  plate  held  and  served  its 
purpose  sufficiently  long  tor  a  normal  fracture  to 
unite,  and  it  even  stimulated  callus  formation  in 
our  opinion. 

Case  2.  Y.  M.,  male,  aged  aj  years;  laborer  for  con- 
struction company.  He  was  injured  by  a  roof  collapsing 
and   falling   upon  him   while  wrecking  a  building;   was 


Case  3.  Male,  age  8  ye^rs.  Bone  plate  in  (usition 
day  after  operation. 

standing  on  an  elevation  about  five  feet  from  the  ground; 
was  thrown  and  pinned  under  fallen  roof.  He  was  ad- 
mitted to  Passavant  Hospital  the  day  of  his  accident, 
December  3,  1913. 

Examination  showed  five  fractures  of  the  left  leg,  two 
of  the  femur,  one  of  the  tibia,  and  two  of  the  fibula.  The 
fracture  of  tibia  was  compound,  of  oblique  type,  upper 
fragment  projecting  through  wound  and  foot  dangling. 
This  fracture  was  plated  immediately  with  the  bone  plate 
and  four  screws.  The  plate  contained  six  holes,  the  two 
unused  holes  serving  for  drainage.  The  wound  was  closed 
with  a  small  strip  of  gauze  for  drainage;  dressing  and  cast 
applied  up  to  knee,  and  leg  put  on  double  incline  plane  for 
the  femur  fractures. 

Cast  was  fenestrated  ten  diiys  lalcr,  drain  and  stitches 
removed,  and  wound  comparatively  dry.  Cast  was 
removed  after  three  weeks,  tiecond  cast  applied  and  left 
for  five  weeks;  after  its  removal  patient  remained  on 
incline  plane  for  a  week  longer.  He  was  then  allowed  to 
be  up  and  about  with  crutches.  .-^  week  later  was  walking 
with  aid  of  cane.  X-ray  (Fig.  2)Bhowed  plate  in  position  and 
tibia  in  good  line,  also  loose  piece  of  nbula  well  mortised. 

Case  3.  Wm.  B.,  male,  aged  8  years;  was  admitted  lo 
Passavant  Hospital  January  30,  1514,  to  the  service  of 
Dr.  M.  L.  Hams.  He  had  been  injured  by  being  knocked 
down  by  a  passing  automobile.  Kxamination  showed 
fracture  about  middle  of  left  femur.  Repeated  attempts 
at  closed  reduction  not  being  satisfactory,  February  tjth, 
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two  ireeks  after  his  admission,  case  was  pbted  by  Dr.  ends.  Cast  fencstiated  Febnuiry  14U1,  wound  dry,  wire 
Harris  with  the  bone  plate  aod  four  bone  screws.  Open-  suture  removed,  reinforced  cast  without  rcmovaL  X-ray 
'    1  disclosed  separation  of  fractured  end  with  muscle      at  this  time,  twelve  days  after  plating,  perfect;  appostira) 

.._ 1      .J . — _!.■._ of  fracture  and  bone  j^te  in  position. 

The  cast  was  removed  five  and  a  half  weeks  from  date 
of  operation.  Patient  returned  to  bed,  no  cast  af^died. 
Examination  shows  sohd  union,  large  callus,  no  sbonening; 
perfect  results.  Final  X-ray  (Fig.  3)  showed  bone  plate 
in  position,  perfect  alignment  of  fracture. 


Fracture  was  of  the  transverse  type, 
with  a  V-s£aped  portion  of  toner  fragment  about  three- 
ei^ths  of  an  inch  in  widest  measurement  wanting.  Harris 
wire  suture  used  for  dosing  wound,  and  cast  applied. 
Patient  put  to  bed,  no  extension.  X-ray  following  day 
showed  plate  in  position  and  perfect  apportion  of  fractured 


THE  TREATMENT  OF  A  CASE  OF  BIRTH  FRACTURE  OF  THE 
SHAFT  OF  THE  FEMUR 

By  VILR.^y  P.  BLAIR,  A.  M.,  M.  D.,  F.  .A.  C.  S..  Saint  Louis,  Missouri 


IN  the  case  of  a  larX%  infant  in  a  breech  pre- 
sentation the  shaft  of  the  left  femur  had 
suffered  a  transverse  fracture;  considerable 
anglinj;  resulting.    This  was  to  me  a  new  condi- 
tion and  its  treatment  presented  several  special 
problems. 

First,  the  very  meager  circulation  of  the  lower 
limb  must  not  be  impeded  by  tight  bandages, 
nor  do  I  believe  the  skin  would  tolerate  adhesive 
plaster.  Second,  the  ordinary  care  of  a  new- 
bom  infant,  bathing,  nursing,  etc.,  must  not  be 


interfered  with.  Last,  the  injured  bone  should 
be  maintained  in  its  proper  outline  while  healing 
occurs.  These  indications  were  met  by  the  splint 
shown  in  the  illustration. 

A  pasteboard  pattern  was  first  made,  and  from 
it  a  splint  of  galvanized  steel  was  cut.  The 
steel  was  of  the  weight  used  for  house  gutters 
and  down  spouts.  The  body  portion  (a)  reached 
from  the  greater  trochanter  of  the  femur  to  the 
a.xilla,  and  enveloped  the  back  and  both  sides 


fairly  closely.  The  small  buttress  (t>)  main- 
tained the  stability  of  the  body  [>ortion  by  resting 
squarely  on  the  bed  or  table.  The  thigh  portion 
(c)  corresponded  with  the  normal  position  of  a 
baby's  thigh  when  it  is  crying  and  thereby 
straining.  The  leg  part  of  the  splint  (d)  was 
longer  than  the  infant's  leg  and  its  lower  border 
was  bent  mesiaily  to  form  a  small  shelf. 

This  splint  was  heavily  padded.  The  baby 
was  laid  in  the  body  position,  resting  there 
simply  by  its  weight;  while  the  thigh  and  leg, 
after  being  covered  with  cotton,  were  bandaged 
to  the  splint.  The  napkin  was  not  placed  on  the 
child  in  the  ordinary  manner,  but  was  folded  in 
several  thicknesses,  and  simply  laid  under  the 
buttocks,  the  upper  border  of  this  pad  extend- 
ing up  between  the  splint  and  the  nates. 

This  splint  was  entirely  removed  and  reapplied 
every  day  at  the  time  the  child  was  bathed  and 
powdered,  the  injured  limb  being  held  in  the 
proper  position  by  the  aid  of  a  second  person. 
After  the  first  few  days  the  application  of  the 
splint  was  done  entirely  by  the  nurse.  The 
baby  nursed  and  apparently  suffered  no  dis- 
comfort from  the  splint. 

In  the  first  attempt  at  making  the  splint,  the  part 
for  the  lower  limb  was  made  vertical  and  the  Iq; 
and  thigh  bandaged  loosely  to  it.  This  proved 
ineffective  and  also  the  very  loose  bandaging 
over  cotton  seriously  impeded  the  circulation. 
The  splint  was  then  bent  to  a  right  angle  at  the 
knee.  This  was  an  improvement,  but  there  was 
a  fonvard  angling  of  the  shaft  when  the  child 
cried,  so  a  new  splint  cut  on  the  lines  shown 
seemed  to  overcome  these  difficulties. 

There  was  firm  union  in  excellent  position  in 
four  weeks. 
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PERSONAL  EXPERIENCES  WITH   COAGULfiNE-KOCHER-FONIO 

A  Critique  of  Twenty  Cases  in  which  the  Preparation  was  Used 

By  GEORGE  de  TARNOWSKY,  M.  D.,  Chicago 

Attendiog  Surgeon,  Cock  County  and  Ravenswood  Hospitals 


WHILE  on  a  recent  visit  to  Kocher's  clinic 
in  Berne,  my  attention  was  called  to  a 
new  method  of  checking  haemorrhage  in 
the  course  of  surgical  operations.  Doctor  Anton 
Fonio,  first  assistant  to  Professor  Kocher,  who 
elaborated  the  preparation,  published  his  first 
report  of  seventy-five  cases  (December,  191 2,  to 
March,  1913)  in  the  Correspondenz-Blatt  fur 
schweizer  Aerzte  (i),  and  I  have  made  free  use  of 
his  article  in  the  preparation  of  this  report.  Dr. 
Fonio  began  his  study  of  the  subject  in  1909 
(2),  Professor  Kocher  having  requested  him  to 
evolve  a  practical  thrombin  for  clinical  purposes. 
Kocher  himself  had  for  several  years  successfully 
made  use  of  pieces  of  fresh  muscle-tissue  applied 
to  oozing  surfaces  in  brain  operations.  The 
monographs  of  Bordet  (3),  Nolf  (4),  Sahli  (5), 
Lilienfeld  (6),  Fuld  (7),  Zak  (8),  and  of  Bordet 
and  Ddange  (9  and  10),  should  be  freely  consulted 
in  order  to  obtain  a  detailed  account  of  the 
various  theories  of  blood  coagulation. 

In  view  of  the  many  conflicting  opinions 
expressed,  it  seems  probable  that  in  the  process 
of  blood-coagidation  two  or  three  "mother- 
substances"  contribute,  either  equally  or  in  a 
varying  degree,  to  the  reaction,  thus  allowing 
the  active  coagulation  agent  to  develop.  The 
presence  of  calcium  salts  is  necessary  for  the 
complete  reaction.  The  following  tabulated 
grouping  of  the  newest  theories  of  coagulation  is 
taken  from  Fonio's  original  article: 

A.  Schmidt:  Prothrombin -j-zymoplastic  substance = 
thrombin  (fibrin-ferment) 

Lilienfeld :  Leuconuclein-Hfibrinogen = thrombosin-l-cal- 
cium= fibrin -f-fibrin-ferment  (soluble  globulin) 

Arthus  and  Paget:  Fibrin-ferment -f-calcium +fibrino- 
gen= fibrin -hglobulin  (soluble) 

Morawitz:  Thrombokinase-f-thrombogen^a  prothrom- 
bin-!- (b  prothrombin)  -f-calcium  =  thrombin  (fibrin- 
ferment) 

Fuld :  Cy  tozjon  -fplasmozym  -hcaldum = holozym  (ac- 
tive ferment) 

Nolf:  Thrombozym-|-thrombogen+fibrinogen-|-caldum 
»  fibrin -[-thrombin  (soluble) 

Bordet  and  Delange:  Cytozym-|-serozym-|-calcium  = 
thrombin  (active  agent) »"  fibrin. 

With  these  several  theories  as  a  working  basis, 
Fonio  sought  to  isolate  one  of  the  active  coagulat- 
ing elements  of  the  blood  in  such  a  manner  and 
quantity  as  to  make  its  everyday  usage  practi- 
cable.    It  had  been  known  for  some  time  that 


Bizzozero's  blood-platelets  were  of  a  lighter 
specific  gravity  than  either  the  erythrocytes  or 
leucocytes,  but  Morawitz  (10)  was  the  first  to 
isolate  them  through  fractional  centrifugation. 
Bordet  and  others  had  also  shown  that  the  blood- 
platelets  could  stand  a  temperature  of  100^  C. 
for  several  minutes  without  losing  their  activity. 
Their  r61e  in  blood  coagulation  was  also  well 
known.  Biirker  (ii)  and  others  were  able  to 
arrest  coagulation  by  preventing  the  disintegra- 
tion of  the  platelets;  it  is,  therefore,  believed  that, 
in  this  process  of  disintegration,  a  substance  is 
liberated  which  brings  about  the  ferment-like 
elaboration  of  fibrin.  Fonio  is  of  the  opinion  that 
the  platelets  constitute  the  only  element  in  the 
blood  which  furnishes  thrombozym,  but  this 
belief  is  not  universally  accepted.  In  order  to 
obtain  blood-platelets,  many  technical  diffi- 
culties had  to  be  surmounted.  The  process  of 
separating  these  elements  can  never  be  an  easy 
one  as  their  chief  characteristics  are  their  viscos- 
ity and  vulnerability.  Through  fractional  cen- 
trifugation of  mammalian  blood  Fonio  succeeded 
in  obtaining  platelets  free  from  all  other  blood 
elements. 

The  details  of  this  process  have  not  yet  been 
published.  A  cell-free  preparation  of  thrombozym. 
was  obtained  by  extraction  which  was  sterilized 
by  heating  to  100°  C.  for  fifteen  minutes  and 
then  placed  in  ampoules  ready  for  use.  To  this 
preparation,  which  intensifies  and  accelerates 
coagulation  both  in  vitro  and  in  the  living,  the 
name  of  Coagul6ne-Kocher-Fonio  was  given. 
It  retains  its  activity  after  heating  to  98°  C.  for 
fifteen  minutes,  and  is  soluble  in  alcohol,  chloro- 
form, water,  normal  salt  solution,  etc.  As  pre- 
pared at  present  for  commercial  purposes 
(through  the  courtesy  of  Dr.  Fonio  I  was  able  to 
obtain  fifty  grams  of  the  powdered  preparation 
from  the  "  Gesellschaf t  fiir  Chemische  Industrie" 
in  Basel,  Switzerland),  it  comes  in  the  form  of  a 
granular  substance  having  a  sugar  basis,  and  is 
simply  dissolved  in  sterile  water  and  boiled  for 
five  minutes.  The  strength  of  this  solution,  as 
recommended  by  Fonio,  is  either  five  or  ten  per 
cent.  Once  dissolved,  the  preparation  must  be 
used  within  twenty-four  hours  as  it  rapidly  loses 
its  activity. 

In  a  large  series  of  tests  in  vitroy  Fonio  con- 
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dusively  proved  that  animal  coagul^ne  hastens 
the  process  of  coagulation  at  all  stages,  and  that, 
once  coagulation  begins,  it  rapidly  becomes 
complete.  He  foimd  on  the  contrary  that  human 
coagul^ne  only  hastened  the  end-process  of 
coagulation,  it  having  no  effect  on  the  initial 
stage.  The  effect  of  coagulfene  on  fresh  wound 
siurfaces  was  found  to  be  more  rapid  than  in  vitro. 

Technique.  One  gram  of  coagulfene  is  dis- 
solved in  20  ccm.  of  sterile  water  and  boiled  for 
five  minutes.  The  solution  can  be  sterilized  in 
the  autoclave,  but  it  has  seemed  simpler  to  me 
to  place  the  liquid  in  a  glass  container  (an  ordi- 
nary Mason  jar  answers  the  purpose  very  well) 
which  is  partially  immersed  in  boiling  water. 
Both  the  solution  and  the  jar  must  of  course  be 
warm  before  plimging  the  latter  in  boiling  water. 
It  will  be  noticed  that  the  fluid  is  slightly  turbid, 
containing  small  tmdissolved  particles.  It  is  not 
necessary,  however,  to  filter,  even  for  intravenous 
injection.  Aspirate  the  coagulfene  in  a  sjnringe 
and  place  it  on  the  instrument  tray,  ready  for 
use.  Having  made  the  skin  incision,  damp  or 
compress  the  larger  blood-vessels  momentfuily, 
then  apply  a  few  drops  of  coaguline  and  wait 
until  coagulation  has  occurred  before  proceeding. 
Experience  has  shown  that  the  thrombus  in  the 
larger  blood-vessels  may  not  hold;  therefore,  it  is 
preferable  to  ligate  tiiem  Lmmediately.  The 
indsion  is  then  continued  through  the  deeper 
tissues,  coagul^ne  being  instilled  whenever  needed. 
Two  very  important  postulates  must  be  remem- 
bered: the  first  is  that  coagul^ne  must  be  applied 
at  the  very  site  of  the  bleeding,  on  the  oozing 
surfaces  of  the  wound;  the  second  is  that  the  co- 
agulum,  once  formed,  must  not  be  wiped  off,  by 
sponges  or  otherwise,  because  in  so  doing  the 
small  thrombi  are  pulled  out  of  the  vessels  and 
the  bleeding  reappears. 

The  only  action  of  coagulfene  is  to  accderate  and 
intensify  the  normal  process  of  thrombus  forma- 
tion. Crushing  of  the  larger  arteries  by  means  of 
haemostats  assists  in  the  thrombus  formation; 
adrenalin  may  also  be  used  to  reinforce  the  action 
of  coagulfene  by  its  vasoconstrictor  effect.  In 
laparotomies,  the  most  important  field  of  useful- 
ness has  seemed  to  be  in  those  cases  requiring  the 
freeing  of  adhesions,  old  or  recent.  In  this  type 
of  case,  coaguline  is  an  ideal  substitute  for  the 
hot  laparotomy  pad  or  tamponade.  A  few  drops 
of  the  solution  applied  directly  to  the  oozing 
surface  will  enable  the  surgeon  to  continue  his 
work  unhampered  by  gauze  pads  or  repeated  and 
annoying  sponging  by  his  assistants.  In  the 
dosing  of  laparotomy  or  herniotomy  wounds, 
coagul^ne  prevents  the  formation  of  that  "b^ 


noire"  of  the  surgeon  —  the  subcutaneous  or 
subfascial  haematoma. 

In  bone  operations  the  use  of  coagul^e  is 
especially  valuable  inasmuch  as  it  checks  the 
constant  oozing  of  bone  and  surrounding  tissue, 
thereby  avoiding  the  necessity  of  repeated 
sponging.  In  a  recent  personal  communication 
from  Dr.  Fonio  (January,  1914)  he  states  that 
coagul^ne  has  given  the  best  results  in  bone 
operations,  stnunectomies  and  craniotomies.  The 
Kocher  clinic  is  also,  at  present  writing,  using 
coagul^ne  in  skin-grafting,  in  haemophiUa,  hae- 
moptysis and  gastroduodenal  haemorrhages.  A 
monograph  on  its  intravenous  use  is  shortly  to 
appear  from  the  same  source. 

That  wounds  will  heal  more  rapidly  and  with  a 
minimum  of  connective-tissue  cells  between  the 
cut  surfaces,  in  the  absence  of  capillary  oozing, 
is  self-evident.  Fonio  believes  that  wounds  on 
which  coaguline  has  been  applied  heal  more 
rapidly  than  those  not  so  treated.  I  am  not,  as 
yet,  prepared  to  comfirm  this  statement  which, 
a  priori,  seems  logical.  It  is  certain  that  the 
accurate  coaptation  of  homogeneous  tissues  and 
the  elimination  of  blood-dots  which  would  tend 
to  separate  these  tissues  b  a  surgical  desideratum. 

In  rhinological  and  laryngological  operations 
coagul^ne  is  used  in  the  form  of  a  ten  per  cent 
spray,  or  sponges,  soaked  in  the  same  strength 
solution,  are  applied  directly  to  the  bleeding 
surfaces.  H.  Obermiiller  (13)  foimd  the  solution 
very  excellent  in  checking  secondary  haemorrhages 
following  turbinectomies  or  septum  resections. 
After  the  application  of  ten  per  cent  coagul&ie 
he  was  able,  with  perfect  safety,  to  send  his  pa- 
tients home  without  applying  nasal  tampons. 
Used  in  spray  form  after  adenectomies  and 
tonsillectomies,  it  brought  about  eflSdent  and 
prompt  coagulation.  Owing  to  the  pleasant  sweet 
taste  of  the  solution,  Obermiiller  used  it  as  a 
post-operative  gargle  for  children.  Equally  fa- 
vorable results  were  obtained  in  the  radical  opera- 
tions for  antrum  of  Highmore  disease;  for  eth- 
moiditis;  in  the  excision  of  papillomata  of  the 
larynx  or  extirpation  of  the  epiglottis.  In  all  of 
these  types  of  operation  the  fidd  of  operation  is 
kept  free  from  capillary  oozing,  and  tamponade, 
where  previously  indicated,  becomes  unnecessary. 

PERSONAL  EXPERIENCES 

Case  i.  Exploratory  laparotomy,  September  23,  1913, 
Cook  County  Hospital.  Coagul^ne  used  in  abdominal 
incision.  Capillary  oozing  ceased  within  a  few  seconds. 
Healing  per  primam. 

Case  2.  Cholecystostomy,  September  25,  1913,  Cook 
County  Hospital.    Gall-bladder  freed  from  old  adhesions; 
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capiUaiy  oozing  rapidly  checked  by  means  of  coagultoe. 
Pnmary  union. 

Case  3.  Congenital  multilocular  cyst  of  right  kidney, 
September  25,  19x3,  Cook  Coimty  Hospital.  In  this 
case  coaguldne  was  remarkably  useful.  After  opening 
the  entire  kidney  from  pole  to  pole  and  evacuating  the 
cysts,  10  ccm.  of  a  5  per  cent  solution  of  coagul^ne  were 
poured  in  the  cavity.  A  large  coagulum  formed  within  a 
minute,  effectively  checking  all  hemorrhage.  One  rubber 
drain  was  left  in  the  kidney  substance  for  twenty-four 
hours.    Patient  made  an  uneventful  recovery. 

Case  4.  Angioma  cavemosum  of  the  right  iliac  fossa, 
September  27,  1913,  Cook  County  Hospital.  An  explora- 
tory laparotomy  was  performed,  but,  in  view  of  the  size 
and  extent  of  the  angioma,  excision  was  not  attempted. 
Coaguldne  was  freely  used  throughout  the  operation  and 
controlled  haemorrhage  with  perfect  satisfaction. 

Case  ^.  Ravenswood  Hospital,  October  2,  1913. 
Retroversio  uteri,  ovarian  cysts;  chronic  appendicitis. 
In  this  case  numerous  adhesions  were  loosened,  coaguldne 
controlling  the  capillary  oozing  with  marked  rapidity. 
Normal  recovery  per  primam. 

Case  6.  Ravenswood  Hospital,  October  8,  1913. 
Traumatic  bi-inguinal  hemis.  Following  the  experience 
of  the  Kocher  clinic,  I  ligated  the  superficial  epigastric 
arteries  and  veins,  coagul&e  checking  the  bleeding  from 
smaller  vessels.    Normal  recovery;  primary  union. 

Case  7.  Ravenswood  Hospital,  October  11,  1913. 
Encysted  lipoma  of  right  mamma.  Excision;  coaguldne 
thrombus-formation,  closure  without  drainage.  Normal 
recovery. 

Case  8.  Cook  County  Hospital,  October  14,  1913. 
Nephrectomy,  three  weeks  after  exploratory  nephrotomy 
for  traumatic  rupture.  Haemorrhage  from  adhesions  was 
very  profuse  and  annoying,  but  readily  controlled  by 
coagultoe.  General  peritonitis  was,  however,  already 
present,  and  patient  succumbed  to  the  infection  and 
cachexia  seven  days  later. 

Case  9.  Angioma  cavemosum  of  face,  October  14, 1913, 
Cook  County  Hospital.  This  tumor,  the  size  of  an  English 
walnut,  was  situated  on  the  right  cheek,  opposite  the 
external  auditory  meatus.  It  was  extremely  vascular 
and  had  recently  become  infected.  Instead  of  applying 
the  coaguldne  on  the  incision,  I  experimentally  plunged 
the  syringe  needle  under  the  base  of  the  angioma  and 
injected  a  few  drops  of  the  solution  at  various  points  in 
its  i)eriphery.  The  ease  with  which  the  tumor  was  excised 
and  the  almost  total  absence  of  haemorrhage  which  was 
encountered  during  the  succeeding  steps  of  the  operation 
were  quite  convincing  of  the  efficacy  of  this  method. 
Normal  recovery. 

Case  10.  Carcinoma  of  colon,  October  16,  1913,  Cook 
County  Hospital.  The  ascending  and  transverse  colon  and 
six  feet  of  ileum  formed  an  inseparable  mass.  Adhesions 
were  at  first  freed,  but  as  the  ileum  was  found  to  be  the 
seat  of  metastatic  growths,  the  entire  mass  was  removed, 
the  descending  colon  closed  at  the  sigmoid  flexure,  and  the 
normal  free  end  of  the  remaining  ileum  implanted  in  the 
sigmoid.  Throughout  the  steps  of  this  tedious  operation, 
coagultoe  was  a  valuable  aid  in  checking  haemorrhage. 
Tlie  patient  died  of  sho<^  sixteen  hours  later. 

Case  ii.  October  23,  1913,  Cook  County  Hospital. 
Fracture  of  olecranon  process  of  left  ulna,  open  repair. 
Coagultoe  applied  to  oozing  bone  and  fascial  surfaces. 
Incision  closed  without  drainage.  Normal  recovery  with- 
out post-operative  haematoma. 

Case  12.  October  31,  1913,  Cook  County  Hospital. 
Ventral  hernia.  Repair  by  vertical  imbrication.  Coagu- 
l^ne  was  used  throughout  the  operation  with  perfect 
satisfaction.    Normal  recovery. 


Case  13.  October  31,  19 13,  Cook  County  Hospital. 
Double  fracture  of  left  humerus  with  irreducible  forward 
displacement  of  distal  end  of  lower  fracture.  Lane  plating 
of  lower  fragments.  Coag^^ne  was  freely  used  on  the 
oozing  bone  surfaces  with  very  marked  satisfaction.  In- 
cision closed  without  drainage.  Healing  per  primam. 
Three  and  a  half  weeks  later  musculospiral  paralysis 
appeared,  due  to  compression  of  the  nerve  in  the  callus  of 
the  upper  fracture. 

Case  14.  November  4,  1913,  Cook  County  Hospital. 
Amputation  of  right  leg.  Coaguldne  gave  ample  satis- 
faction, checking  both  bone  and  muscle  oozing.  Normal 
recovery. 

Case  15.  November  11,  1913,  Cook  County  Hospital. 
Right  inguinal  herniotomy.  Superficial  epigastric  artery 
and  vein  ligated;  all  other  bleedmg  surfaces  controlled  by 
coaguldne.    Normal  recovery.    HeaUng  per  primam. 

Case  16.  November  11,  1913,  Cook  County  Hospital. 
Stricture  of  rectum;  colored  female,  39  years  old.  Ex- 
cision through  a  posterior  vaginal  incision  with  anastomosis 
of  bowel  ends.  Coagul^ne  freely  used  to  control  the  pro- 
fuse venous  haemorrhage  encountered,  thereby  greatly 
facilitating  the  operation.  Secondary  infection  with 
retrovaginal  fistula  occurred.  Patient  was  operated  upon 
a  second  time  by  a  colleague,  but  eventually  died  of  sepsis. 

Case  17.  January  14,  1914.  Cook  County  Hospital. 
Right  oblique  inguinal  hernia;  previously  "cured"  by  the 
injection  of  paraffin,  the  removal  of  which,  with  its  sur- 
rounding adhesions,  provoked  considerable  haemorrhage. 
Coaguldne  was  promptly  efficacious.  Normal  recovery. 
Healing  per  primam. 

Case  18.  January  14,  19 14,  Cook  County  Hospital. 
Left  oblique  inguinal  hernia.  Coaguldne  relied  upon  to 
check  all  bleeding  with  the  exception  of  the  superficial 
q)igastric  vessels,  which  were  ligated.  Normal  recovery. 
Hiding  per  primam. 

Case  19.  January  14,  1914,  Cook  County  Hospital. 
Retrodislocatidn  of  right  clavicle.  After  several  attempts 
at  reduction  had  failed,  the  acromioclavicular  ligaments 
were  reached  by  a  semilunar  incision,  the  clavicle  replaced 
and  ligaments  sutured.  Coagul^ne  freely  used  to  check 
haemorrhage.  Closure  without  drainage.  Normal  re- 
covery.   Healing  per  primam. 

Case  20.  Miss  T.  C,  age  10.  Purpura  haemorrhagica 
Werlhofii.  Through  the  courtesy  of  Dr.  R.  R.  Ferguson  of 
Chicago,  I  was  allowed  the  privilege  of  using  coagul^ne 
intravenously.  Dr.  Ferguson's  notes  are  as  follows:  On 
December  12,  1913,  patient  returned  home  from  school 
feeling  tired  and  complaining  of  "weakness"  and  pain  in 
the  epigastrium.  Temperature  97®,  pulse  115,  respiration 
18.  Treated  symptomatically  by  some  other  physician  for 
one  week.  December  19, 1913,  haemorrhagic  spots  appeared 
about  the  elbows  and  knees.  The  abdominal  pains  continued. 
Patient  was  restless  and  slept  poorly.  Haemorrhage  from 
the  nose,  bowels,  and  vagina.  (Edema  of  lower  extremities; 
blood  and  albumin  in  the  urine.  Abdominal  pains  appeared 
to  cease  after  onset  of  melaena.  Entered  Ravenswood 
Hospital,  January  15,  19 14.  Examination:  Face  blood- 
less and  slightly  oedematous;  radial  pulse  "thready." 
Blood  issuing  from  nose,  vagina,  and  rectum.  Temperature 
99**,  pulse  130,  respiration  24.  Patient  feels  very  weak  and 
exhausted. 

With  the  assistance  of  Dr.  Ferguson,  the  left  internal 
saphenous  vein  was  freed  at  the  tip  of  Scarpa's  triangle. 
The  patient  was  so  exsanguinated  that  compression  of  the 
upper  extremities  did  not  cause  any  visible  filling  of  the 
median  basilic  or  median  cephalic  veins;  hence  my  selec- 
tion of  the  internal  saphenous  vein.  A  five  per  cent  solu- 
tion of  coagul^e  was  freshly  prepared,  sterilized  and 
cooled  to  body  temperature.    Ten  ccm.  of  normal  saline 
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were  fint  injected,  then  200  can.  of  five  per  cent  coagultoe, 
followed  by  approzimatel^  fifteen  ccm.  normal  saline  solu- 
tion —  350  ccm.  of  fluid  m  all.  It  was  noted  at  the  time 
that  the  diild  could  actually  feel  the  warm  solution  flowing 
up  the  left  iliac  and  inferior  vena  cava,  as  she  called  atten- 
tion to  the  fact  I 

Twenty-four  hours  later  the  hospital  record  was  as 
follows:  Temperature  98*,  pulse  94,  respiration  18.  Nasal 
and  vaginal  hsemorrhages  have  ceased.  Some  bloody 
mucus  in  stools  which,  however,  are  formed  and  yellowi^ 
in  color. 

This  improvement  continued  for  three  or  four  days, 
when  hiemoglobinuria  became  marked.  As  I  had  practi- 
cally exhausted  mv  available  supply  of  coagultee,  the  in- 
jection could  not  be  repeated.  A  desiccated  horse  serum 
was  used  but  no  improvement  was  noted.  At  present 
writing  (February  14,  1914)  general  anasarca  is  present 
and  hsemoglobinuria  continues.  The  bloody  stools  have 
ceased.    The  child  is  now  evidently  losing  ground. 

This  case  is  dted  to  show  that,  in  order  to  permanently 
check  haemorrhages  due  to  metabolic  changes,  repeated 
doses  must  be  given.  The  immediate  results  obtained  are 
encouraging  and  warrant  further  clinical  studies  along  the 
same  lines. 

Numerous  blood-coagulating  substances  have 
already  been  offered  to  the  profession,  principally, 
it  is  true,  for  the  treatment  of  haemophilia.  Wool- 
drige  (14)  was  the  first  to  show  that  alcoholic 
extracts  of  any  kind  of  protoplasm  had  coagulat- 
ing power.  Bernheim  (15)  demonstrated  the 
blood-coagulating  power  of  an  extract  of  blood- 
vessel walls.  Von  der  Velden  (16)  discovered  that 
5  to  15  gms.  of  sodium  chloride  per  os  increased 
the  coagulating  power  of  the  patient's  blood. 
Strontimn  lactate,  calcium  chloride,  and  gelatine 
have,  in  the  past,  had  their  advocates.  Weil  (17) 
was  the  first  to  inject  fresh  horse  serum  in  the 
treatment  of  haemophilia,  and  Sahli  (18)  in  1910 
successfully  used  antitoxin  of  diphtheria  for  the 
same  purpose.  The  advantages  of  Coagulfene- 
Kocher-Fonio  over  any  of  the  preceding  methods 
which  at  once  suggest  themselves  are: 

1 .  In  powder  form  it  is  a  stable  solution.  (The 
exact  length  of  time  during  which  it  retains  its 
maximum  activity  has,  of  course,  not  yet  been 
determined.  I  recently  used  the  last  gramme  of 
coagul^ne  in  my  possession  on  a  tonsillectomy 
and  found  the  solution  normally  active  after 
five  months.  It  is,  therefore,  certainly  stable 
enough  for  practical  purposes.) 

2.  It  is  readily  prepared. 

3.  It  is  sterilizable  without  losing  its  activity. 

4.  It  is  available  for  local,  subcutaneous,  and 
intravenous  use. 

5.  On  both  theoretical  and  clinical  grounds  it 
is  the  most  powerful  coagulant  at  our  disposal. 

An  imbiased  critique  of  my  twenty  cases,  added 
to  the  seventy-five  cases  reported  in  the  Kocher 
clinic,  convince  me  that  in  coagulfene  we  have  a 
preparation  the  employment  of  which  tends  to 


shorten  and  simplify  our  operative  technique. 
Fewer  ligatures  are  needed  and  capillary  oozing 
is  reduced  to  a  minimum;  therefore  it  would  seem 
that  primary  imion  ought  to  be  more  readily 
obtained.  A  vast  field  is  open,  and  the  theoretical 
possibilities  of  this  preparation  loom  large. 
Clinical  reports  on  its  use  in  haemophilia,  pul- 
monary haemorrhage,  haemorrhagic  pancreatitis, 
bleeding  gastric  or  duodenal  ulcers,  etc.,  are  still 
lacking.  My  single  experience  with  the  intra- 
venous injection  of  coaguline  in  purpura  haemor- 
rhagia  was  encouraging,  but  the  insufiicient 
quantity  of  the  substance  at  my  disposal  pre- 
vented me  from  repeating  the  dosage.  The  Koch- 
er clinic  has  also  b^un  using  coagulfene  intra- 
venously, but  reports  are  not  yet  available. 

The  writer  feels  sufi&ciently  encouraged  to 
pursue  further  investigations  as  soon  as  a  fresh 
supply  of  coaguline  is  available  and  is  at  present 
confident  that  a  useful  and  serviceable  adjunct 
has  been  added  to  our  surgical  technique. 
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A   BRIEF    CONSIDERATION   OF   SOME    RECENT  TESTS 

FOR   GASTRIC   CARCINOMA 

By  RALPH  M.  CARTER,  A.  B.,  M.  D.,  Geeen  Bay,  Wisconsin 


THIS  paper  is  simply  a  very  brief  considera- 
tion of  a  few  of  the  more  important  tests 
for  gastric  carcinoma,  and  incidentally, 
for  carcinoma  in  general,  which  I  have  selected 
from  the  large  number  of  tests  proposed,  and 
with  which  recent  literature  is  filled.  I  have 
nothing  original  to  offer,  and  my  only  apology 
for  approaching  a  subject  on  which  so  much  has 
already  been  written  is  its  importance,  and 
the  hope  that  a  brief  description  of  a  few  of 
these  tests  might  prove  of  general  interest. 

Early  diagnosis  in  cancer  of  the  stomach  is  an 
absolute  necessity  if  we  are  to  be  of  any  real 
assistance  to  the  patient,  and  anything  which 
can  in  the  slightest  degree  contribute  to  this 
early  diagnosis  cannot  be  neglected.  The  dura- 
tion of  life  in  this  condition  is  very  short;  after 
the  disease  is  so  far  developed  that  the  diagnosis 
is  plain,  the  average  duration  of  life  is  only  one 
year.  When  this  stage  is  reached,  palliative 
treatment  is  alone  possible. 

The  difficulty  of  this  early  diagnosis  has  led 
numbers  of  investigators,  in  the  last  few  years, 
to  seek  new  and  improved  methods  by  means  of 
which  the  diagnosis  can  be  made  with  certainty 
in  the  early  stages.  The  solution  of  the  question 
has  been  approached  in  many  different  ways  — 
by  some,  through  an  investigation  of  the  stomach- 
contents  and  urine;  by  others,  through  serological 
methods.  The  X-rays  also  play  a  significant  rdle, 
and  lately  have  done  much  to  advance  our 
knowledge  of  diseases  of  the  stomach.  Never- 
theless, none  of  the  many  methods  has  realized 
the  highest  hope.  Therefore,  the  fact  remains 
that  new  investigations  will  always  be  under- 
taken, in  order  to  gain  a  nearer  approach  to  the 
difScult  problem.  Numerous  demonstrations 
show,  almost  without  exception,  that  none  of 
the  tests  gives  results  which  are  pathognomonic 
for  the  disease  in  question,  and  their  interpreta- 
tion is,  on  that  account,  of  not  much  greater 
value  than  any  of  the  other  clinical  s3anptoms. 

The  test  which  above  all  others  is  probably 
the  most  widely  known  and  used  is  the  gly- 
cyltryptophan  test  of  Neubauer  and  Fischer,  and 
its  modifications.  As  originally  proposed,  in 
1909,  the  test  was  very  simple,  and  could  be  used 
by  any  practitioner  anywhere.  It  consisted  in 
mixing  glycyltryptophan,  a  polypeptid,  with  a 
portion  of  filtered  gastric  juice  obtained  after  the 


usual  test  breakfast,  incubating  for  twenty-four 
hours,  and  then  testing  with  bromine  vapor  for 
the  rose-violet  color  oif  free  tryptophan.  Their 
conclusions  were  as  follows: 

1.  There  exists  in  carcinomatous  stomachs^a 
ferment,  which,  contrary  to  pepsin,  will  split 
glycyltryptophan. 

2.  This  ferment  is  destroyed  by  an  acidity  of 
.36  per  cent  HCl  (equivalent  to  about  98  degrees 
of  acidity  as  ordinarily  determined). 

3.  The  presence  of  this  ferment  may  be  of 
diagnostic  value. 

Their  report  was  accepted  with  widely  diver- 
gent criticism.  Many  investigators  took  up  the 
study  of  the  method,  and  obtained  different 
results. 

One  of  the  most  frequent  criticisms  is  the  fact 
that  it  was  foimd  that  the  gastric  contents  of 
normal  individuals,  as  well  as  of  non-cancerous 
patients,  under  certain  conditions,  was  capable 
of  splitting  glycyltryptophan  and  other  poly- 
peptids.  As  an  explanation  of  this  fact,  it  is  gen- 
erally believed  that  the  ferment  causing  this 
peptolytic  cleavage  belongs  to  the  general  group 
of  ereptases,  ferments  capable  of  splitting  poly- 
peptids  and  peptones,  but  incapable  of  attacking 
native  proteins.  No  specific  action  on  tlie  part 
of  the  ferment  in  cases  of  carcinoma  has  been 
observed,  so  far  as  the  above  cleavage  is  con- 
cerned; therefore,  a  test  of  this  sort  possesses 
specificity  only  in  so  far  as  it  can  be  shown  that 
the  ferment  present  is  derived  solely  from  the 
carcinomatous  tissue.  This  introduces  a  number 
of  sources  of  error,  and  in  order  for  the  test  to 
possess  the  slightest  value,  ereptases,  or  ferments, 
from  the  following  sources  must  be  ruled  out: 

1.  Erepsin  from  regurgitated  duodenal  con- 
tents. 

2 .  Ereptase  from  haemorrhage  into  the  stomach 
and  from  transudation  of  ereptase-containing 
fluids  into  the  stomach. 

3.  Tissue  ereptase  from  breaking  down  of  cells 
of  the  gastric  mucosa. 

4.  Ereptase  in  swallowed  saliva. 

5.  In  addition,  protease,  capable  of  peptolytic 
cleavage,  as  well  as  of  proteolytic  cleavage,  may 
be  present  from  the  trypsin  of  regurgitated  pan- 
creatic juice,  or  from  bacteria  and  leucocytes, 
mostly  from  swallowed  saliva,  and  must  be  con- 
trolled. 
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Naturally,  under  these  circumstances,  the 
test  becomes  very  difficult  technically,  and  is  not 
available  for  use  by  the  general  practitioner. 

However,  Friedman  and  Hamburger,  in  a  re- 
cent communication,  have  so  modified  it  that 
it  holds  promise  of  results,  and  more  general 
applicability.  They  consider  that,  of  all  the 
above  enumerated  sources  of  error,  the  proteases 
of  regurgitated  pancreatic  juice  and  the  leucocytes 
and  bacteria  of  saliva  are  the  most  active.  They 
control  these  by  the  use  of  the  vegetable  protein 
edestin,  which  is  attached  only  by  proteid  splitting 
ferments.  They  also  use  peptone  in  place  of 
glycyltryptophan,  which  has  been  shown  to  be 
equally  as  good.  Both  peptolysis  and  proteolysis 
now  come  into  consideration,  whereas  in  the 
original  test  it  was  only  peptolysis.  High  pepto- 
lysis with  low  proteolysis  speaks  for  carcinoma; 
high  peptolysis  with  high  proteolysis  against 
carcinoma.  Under  these  circimastances,  they 
think  that  the  test  possesses  distinct  value  in  the 
diagnosis  of  cancer  of  the  stomach,  and  is  of  con- 
siderable service  in  the  differential  diagnosis 
between  benign  and  malignant  anacidity,  but  is  of 
practical  value  only  when  taken  in  conjimction 
with  the  usual  clinical  and  laboratory  findings. 

After  all  criticisms  have  been  made,  and 
sources  of  error  ruled  out,  the  fact  remains  that 
the  gastric  juice  from  cases  of  carcinoma  in  most 
cases  undoubtedly  shows  a  higher  peptid  splitting 
power  than  that  from  normal  or  non-malignant 
cases,  and  the  routine  employment  of  the  test  as 
originally  described  can  do  no  harm,  although  no 
dependence  can  be  placed  upon  it  alone.  But  in 
conjunction  with  other  clinical  findings,  it  is  a 
small  link  in  the  chain  of  evidence. 

Another  simple  test  has  been  suggested  by 
Oppenheim.  I  have  been  able  to  find  but  very 
little  on  the  subject  in  the  literature  at  my  dis- 
posal, and  consequently  cannot  give  any  opinion 
as  to  its  value.  It  consists  in  addmg  three  per  cent 
acetic  acid  to  the  filtered  gastric  contents,  a  drop 
at  a  time.  If  the  reaction  is  positive,  a  turbidity 
or  cloud  appears  which  vanishes  only  after  con- 
siderable acetic  acid  or  a  little  HCl  is  added. 
Dilution  with  one  to  five  volmnes  of  distilled 
water  does  not  cause  the  cloud  to  disappear.  The 
only  source  of  error  is  mucus,  which  also  gives  a 
cloud  with  acetic  acid,  but  this  cloud  is  unaffected 
by  the  addition  of  HCl  and  does  not  occur  in 
high  dilutions  of  the  gastric  contents.  The  fil- 
trate must  be  absolutely  clear.  The  test  may  be 
applied  to  vomitus,  and  blood  and  pancreatic 
juice  are  not  disturbing  factors.  Oppenheim  has 
made  comparative  tests,  and  fijids  the  above 
reaction  positive  in  all  cases  in  which  the  gly- 


cyltr3q)tophan  test  is  positive.  He  is  unable  to 
determine  upon  what  the  reaction  depends. 

Still  another  test  which  has  been  proposed,  in 
which  stomach  contents  are  used,  is  based  on  the 
presence  of  hemolytic  substances  in  the  gastric 
juice.  Grafe  and  Roehmer  first  undertook  this 
investigation,  carrying  on,  in  a  way,  the  work  of 
other  men  who  had  demonstrated  itie  presence  of 
hemol3rtic  substances  in  extracts  of  organs  and 
malignant  tumors.  The  gastric  juice,  rendered 
feebly  alkaline,  was  extracted  with  ether.  From 
the  residue,  after  evaporation  of  the  ether,  an 
emulsion  was  made  with  normal  salt  solution. 
This  emulsion  was  then  mixed  with  a  suspension 
of  washed  rabbits'  corpuscles.  The  extract  from 
carcinomatous  gastric  juice  dissolved  the  red 
blood-corpuscles,  which  action  did  not  occur  with 
benign  diseases  of  the  stomach,  or  in  healthy 
persons.  Upon  further  investigation,  however, 
the  test  was  found  to  be  of  little  value  for  several 
reasons:  the  technique  was  too  complicated  and 
difficult  for  ordinary  clinical  use,  the  presence  of 
trypsin  in  appreciable  amounts  also  led  to 
hemolysis,  and  in  high-grade  gastrectasis,  on 
account  of  the  large  amoimt  of  water  necessar>' 
for  washing,  the  hemolysin  was  so  diluted  that 
hemolysis  did  not  take  place. 

Through  chemical  analysis,  it  was  determined 
that  the  hemolytic  action  was  due  to  oleic  add. 
Grafe  tried  to  simplify  the  method  by  determin- 
ing the  quantity  of  oleic  acid  by  titration. 

But  after  many  trials  of  both  methods,  by 
many  investigators,  the  conclusions  of  the  ma- 
jority seem  to  be  tiiat  they  possess  little  value, 
as  hemolysis  and  high  oleic  acid  content  are  found 
in  many  benign  affections,  and  in  health,  and  are 
often  not  foimd  in  cases  of  carcinoma. 

These  tests  just  described  are  typical  and  are 
among  the  most  important  of  those  which  deal 
directly  with  the  stomach  contents,  and  are  the 
ones  over  which  most  of  the  discussion  has  been. 
When  all  is  said  and  done,  they  fall  far  ^ort  of 
furnishing  the  infallible  test  for  gastric  carcinoma 
which  is  the  ultimate  aim  of  all  investigators. 
Of  course,  much  work  has  been  done  toward 
refinements  of  the  older  methods  of  gastric  analy- 
sis which  cannot  be  discussed  here.  More  stress 
is  laid  by  some  upon  the  finding  of  occult  blood 
in  the  gastric  contents  and  stools  than  seems 
formerly  to  have  been  the  case.  Zoeppritz  states 
that  the  repeated  finding  of  occult  blood  in  the 
stools  day  after  day,  provided  all  extraneous 
sources  of  blood  are  ruled  out,  is  the  one  sign 
above  all  others  which  b  characteristic  of  be- 
ginning gastric  carcinoma.  In  no  other  condition 
is  it  so  constantly  present. 
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But,  in  general,  very  little  real  advance  has 
been  made  in  gastric  analysis.  A  large  amount 
of  information  has  been  gathered,  but  it  consists 
mostly  of  disconnected  facts,  and  their  general 
bearing  on  any  one  subject,  and  particularly  on 
the  one  under  discussion,  is  not  yet  clear. 

We  have  now  to  consider  the  investigations 
which  have  been  made  concerning  the  general 
reactions  and  perverted  metabolism  of  the  or- 
ganism in  cancer. 

Salkowski  found  that  in  the  urine  of  patients 
suffering  from  carcinoma  the  percentage  of 
nitrogenous  matter  precipitated  by  the  metallic 
salts  to  the  total  nitrogen  was  greatly  increased. 
While  normally  the  so-called  colloidal  nitrogen 
amounts  to  about  3.5  per  cent  of  the  total  nitro- 
gen, in  carcinomatous  urines  it  was  between  8 
and  9  per  cent.  Later  investigations  gave  the 
same  results,  which  were  confirmed  by  a  few 
others. 

Following  this,  many  observers  tested  the 
method  with  varjdng  results.  It  was  found  that 
a  large  number  of  diseases,  in  addition  to  car- 
cinoma, showed  an  increase  in  colloidal  nitrogen, 
notably  chronic  infectious  processes,  tuberculosis, 
heart  insufficiency,  and  Uver  diseases.  There 
were  many  differences  of  opinion  regarding  the 
percentage  relationship  in  carcinoma.  A  few 
observers  found  no  increase,  but  an  actual  de- 
crease. On  the  other  hand,  many  agreed  per- 
fectly with  Salkowski,  Caforio  stating  that 
carcmoma  could  be  ruled  out  of  the  diagnosis  if 
there  was  no  increase  in  colloidal  nitrogen. 

Feuer,  of  Basel,  from  whose  article  I  have 
obtained  my  information  regarding  this  method, 
tested  it  in  a  large  number  of  cases.  He  found 
that  the  reaction  was  absent  in  about  one-third 
of  the  cases  of  undoubted  carcinoma,  and  was 
present  in  a  number  of  other  diseases.  However, 
this  latter  fact  alone  does  not  detract  so  much 
from  its  value  if  it  were  always  present  in  all 
cases  of  carcinoma,  because  in  most  of  the  other 
cases  the  diagnosis  presents  no  especial  difficulty, 
with  the  exception  of  pernicious  anaemia  and 
some  Uver  diseases,  which  are  often  difficult  to 
differentiate  from  malignant  disease. 

He  concludes  that  an  increase  in  colloidal 
nitrogen  occurs  in  all  cachectic  conditions,  and 
that  it  speaks  for  carcinoma  when  all  other 
causes  of  cachexia  can  be  ruled  out,  such  as 
chronic  infections,  tuberculosis,  and  heart  and 
liver  disease.  A  normal  percentage,  however, 
does  not  by  any  means  exclude  carcinoma. 

Another  and  simpler  urinary  reaction,  which 
is  along  the  same  lines  as  the  preceding,  and 
dependent  upon  the  same  principle,  is  the  sulphur 


reaction  of  Solomon  and  Saxl.  They  find  that 
the  urine  in  carcinoma  is  fairly  rich  in  incomplete- 
ly oxidized  sulphur,  which  sulphur  they  oxidize 
and  determine  the  quantity  of  sulphate  resulting. 
The  general  principles  of  the  method  in  brief  are 
as  follows:  The  sulphates  are  removed  with 
baryta  solution,  the  ethereal  sulphates  by  digest- 
ing with  HCl,  and  the  filtrate  treated  with 
hydrogen  peroxide,  and  boiled.  It  is  then  placed 
in  a  conical  glass.  If  positive,  an  abundant  pre-  , 
cipitate  occurs  within  one-half  to  four  hours. 
Normal  urines  do  not  give  this  precipitate  in  that 
length  of  time,  or  at  most,  only  a  trace.  Any 
precipitate  occurring  after  four  hours  is  disre- 
garded. 

The  literature  contains  many  references  to 
this  test  recently,  the  great  majority  of  writers 
speaking  very  enthusiastically  of  it,  although  a 
few  say  that  it  has  no  value  whatever.  The 
general  opinion,  however,  seems  to  be  that  it  is 
positive  in  a  large  proportion  of  all  cases  of 
carcinoma. 

Certain  Italian  workers,  notably  Ascoli  and 
his  pupils,  have  presented  a  serological  reaction  for 
cancer,  based  upon  certain  principles  laid  down  by 
Ehrlich,  and  also  upon  certain  laws  of  physical 
chemistry,  by  means  of  which  they  seem  able  to 
identify  antibodies  in  the  serum  of  the  individual 
tested,  when  a  specific  antigen  is  employed. 

In  brief,  the  method  consists  of  extracting  the 
essential  principles  of  the  antigen,  specific 
organisms,  or  diseased  tissue  being  used,  as  the 
case  may  be,  and  adding  this  extract  to  the  serum 
of  the  patient  to  be  tested.  The  surface  tension 
of  the  mixtiure  is  then  ascertained.  This  is 
measured  by  the  number  of  drops  contained  in  a 
certain  amoimt  of  the  fluid,  estimated  by  means 
of  an  instrument  known  as  the  stalagmometer 
of  Traube. 

The  mixture  is  then  allowed  to  incubate  at 
body  temperature,  and  at  the  end  of  a  definite 
time  the  surface  tension  is  again  estimated.  If 
it  is  increased,  the  number  of  drops  in  the  same 
amount  of  fluid  will  be  increased. 

Ascoli  claims  that  this  increase  will  occur  in 
every  case  in  which  an  antigen  is  incubated  with 
a  serum  containing  an  antibody,  and  claims  a 
high  degree  of  specificity  for  the  reaction,  parti- 
cularly brilliant  results  being  obtained  by  him 
in  malignant  disease.  It  occurs  not  only  in  malig- 
nant disease,  however,  but  also  in  otJier  condi- 
tions, such  as  typhoid,  syphilis,  tuberculosis,  and 
most  infective  diseases. 

As  with  the  other  tests,  opinion  as  to  the  value 
of  the  meiostagmine  reaction,  as  it  is  called, 
varies  greatly,  but  a  large  number  have  confirmed 
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Ascoli's  results,  and  the  method,  if  simplified, 
would  seem  to  hold  promise.  The  technique, 
however,  is  at  present  much  too  complicated  for 
general  use. 

Only  a  brief  mention  of  other  tests  which 
have  been  proposed  can  be  made  here. 

Recent  developments  in  Abderhalden's  bio- 
logic test  seem  to  promise  something,  especially 
in  determining  the  organ  involved;  the  phenomena 
of  anaphylaxis  have  been  utilized  to  a  slight 
extent  as  a  means  of  diagnosis,  but  no  definite 
ground  has  been  reached;  von  Dungem  has 
suggested  a  complement  deviation  reaction, 
which  was  claimed  to  be  specific,  but  later  re- 
searches have  shown  it  not  to  be  so;  Sturrock 
finds  the  alkalinity  of  the  blood  increased  in 
cancer,  and  on  this  finding  alone  feels  justified 
in  exploratory  operation.  His  results  have  not 
been  confirmed.  The  skin  reaction  proposed 
by  Elsberg,  Neuhof,  and  Geist  has  been  found 
not  to  be  specific,  but  a  positive  reaction  is  strong 
presiunptive  evidence  of  cancer. 

One  agent  which  is  rapidly  coming  into  prom- 
inence in  the  diagnosis  of  gastro-intestinal  condi- 
tions is  the  X-ray.  It  is  of  course  valuable  only 
as  an  adjunct,  as  the  diagnosis  cannot  be  made 
upon  the  X-ray  findings  alone.  But  in  the  hands 
of  experts  it  promises  much.  Serial  skiagrams  are 
necessary  in  order  to  be  at  all  certain  in  any  case. 

In  expert  hands,  too,  the  gastroscope  is  ex- 
ceedingly useful,  in  many  cases  enabling  an 
early  and  exact  diagnosis,  without  the  employ- 
ment of  any  other  means.  Its  employment  is 
rapidly  becoming  more  extended,  and  in  the 
near  future  we  may  hope  to  see  it  in  fairly  general 
use,  instead  of  being  confined  to  a  few. 

The  above  are  only  a  few  of  the  many  tests 
and  methods  which  have  been  proposed  in  recent 
years.  To  discuss  them  all,  would  take  too  long. 
They  fall  naturally  into  three  groups: 


1.  Those  dealing  with  the  stomach  contents. 

2.  Those  dealing  with  the  urine. 

3.  Those  dealing  with  serological  reactions. 

A  fourth  group  might  also  be  added,  containing 
those  agents  other  than  tests  directed  toward 
the  organism  and  its  metabolism,  as,  for  example, 
the  X-rays  and  the  gastroscope. 

The  above  described  are  fairly  typical  of  each 
group.  Of  these  groups,  the  one  which  would 
seem  to  promise  the  most  theoretically  is  the 
third.  It  is  reasonable  to  suppose  that  the  blood 
of  patients  suffering  from  malignant  disease  would 
contain  a  substance  or  substances  not  present  in 
the  blood  of  normal  individuals,  and  t;he  large 
number  of  able  investigators  who  are  at  work  on 
the  problem  would  lead  to  hope  that  in  the  near 
future  some  specific  test  will  be  evolved. 

But  we  must  conclude  that  the  test  which 
fulfills  the  long  felt  want  of  an  early  specific 
diagnostic  means  for  carcinoma  is  yet  to  be  dis- 
covered, and  that  so  far  as  the  general  practitioner 
is  concerned,  recent  years  have  not  helped  him 
much,  because  those  few  tests  which  do  supply  a 
small  degree  of  confirmatory  evidence  are  too 
complicated  and  too  difficult  technically,  except 
for  those  specially  trained  and  with  exceptional 
laboratory  facilities. 

Considering  these  things,  it  would  seem  that 
in  cases  of  stomach  disturbance  presenting 
symptoms  which  lead  to  a  suspicion  of  cancer, 
the  patient  should  be  told  the  exact  state  of  our 
knowledge  on  the  subject.  The  dangers  of  delay 
should  be  dwelt  upon,  and  the  individual  given 
the  opportunity  to  choose  between  uncertainty 
and  an  absolute  diagnosis,  which  can  be  obtained 
only  through  an  exploratory  operation.  The  risk 
is  small,  and  the  information  is  definite.  If  the 
condition  is  found  to  be  inoperable,  the  patient 
will  have  suffered  but  little  additional  pain  and 
discomfort. 
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A  Regular  Meeting  was  held  March  6,  1914,  with  the  President,  Dr.  M.  L.  Harris, 

IN  THE  Chair 


Dr.  Edward  J.  Lewis  (by  invitation)  read  a 
paper  endtied  "Preliminary  Report  of  Experi- 
mental Bone  Transplantation."      (See  p.  572.) 

Dr.  Edwin  W.  Ryerson  (by  invitation)  read 
a  paper  entitied  "The  Transplantation  of  Bone 
in  Pott's  Disease."    (See  p.  578.) 

Dr.  E.  J.  Brougham  and  Dr.  A.  C.  Ecke  (by 
invitation)  contributed  a  joint  paper  entitled 
"A  Preliminary  Report  on  the  Treatment  of 
Fractures  by  Fixation  with  Animal  Bone-Plates 
and  Bone-Screws."     (See  p.  637.) 

Dr.  H.  B.  Thomas  (by  invitation)  read  a 
paper  entitied  "Bone  Transplant."  (See  p.  580.) 

DISCUSSION 

All  of  these  papers  were  discussed  together. 

Dr.  Wiluam  Hessert:  Bearing  upon  the 
subject  of  bone  transplantation,  I  have  had  a 
patient  come  here  to-night  who  represents  a 
typical  case  of  osteomyelitis,  followed  by  ne- 
crosis, resection,  transplantation,  with  a  pretty 
fair  result. 

This  boy  ^t  came  under  my  observation  in  September, 
191 1.  He  had  been  sick  five  days  with  a  classiod  history 
of  osteomyelitis — sudden  onset,  excruciating  pain,  fever, 
with  chills,  and  all  the  symptoms  of  sepsis.  After  five 
days  his  leg  presented  the  typical  appearance  of  swelling, 
extreme  tenderness,  and  central  fluctuation.  An  incision 
was  made  on  the  anterior  aspect  of  the  tibia;  pus  was  found 
in  the  soft  tissues  and  imder  the  periosteum.  At  that 
time  I  opened  into  the  medullary  cavity.  The  suppura- 
tion subsided,  the  acute  symptoms  subsided,  and  the  boy 
became  immediately  better,  and  after  six  weeks  the  lower 
epiphysis  had  become  loose. 

A  question  of  practical  moment  is,  How  long 
shall  we  wait  when  we  have  complete  necrosis 
of  the  shaft  of  the  tibia  before  removing  the 
necrotic  tibia?  Shall  we  wait  imtil  the  tibia 
becomes  loose,  or  shall  we  take  out  the  necrotic 
bone  early?  I  waited  five  weeks  and  the  lower 
epiphysis  having  loosened  up  I  determined  on 
resection  inasmuch  as  the  osteomyelitic  process 
was  limited  to  the  lower  half  of  the  bone.  The 
entire  shaft  of  the  bone  did  not  become  necrotic. 


due  to  fairly  early  intervention.  How  much 
of  this  necrotic  tibia  are  we  to  remove?  In 
other  words,  how  can  we  tell  how  much  to  re- 
move? Does  it  make  any  difference  whether 
we  remove  qiute  a  bit  of  healthy  bone,  there 
being  no  line  of  demarcation?  I  was  more  or 
less  guided  by  the  formation  of  an  involucrum, 
and  from  this  point  the  periosteum  was  not 
thickened.  I  severed  the  bone,  at  that  point,  and 
whether  that  is  correct  I  should  like  to  have  some 
expression  of  opinion.  That  was  what  guided  me 
as  to  the  point  of  resection. 

The  subsequent  history  was  uneventful.  The 
wound  healed  up  completely  in  about  a  month; 
there  was  no  sinus,  and  I  waited  in  this  case  for 
about  a  year  and  there  was  no  regeneration. 
After  six  months  I  advised  transplantation,  but 
his  family  was  opposed  to  it,  and  they  waited 
for  another  six  months,  and  during  the  greater 
part  of  that  time  the  boy  was  around  without  a 
cast,  and  as  a  consequence  the  fibula  became 
partially  dislocated.  After  a  year  there  was  no 
regeneration.  I  was  able  to  identify  the  perios- 
teum in  this  subperiosteal  resection,  and  thought 
at  the  time  of  the  resection  there  was  some 
regeneration,  but  the  first  picture  shows  there 
was  very  littie.  After  a  year  a  typical  trans- 
plantation was  made.  A  piece  of  bone  eight 
inches  long  was  removed  from  the  left  tibia^ 
and  three-quarters  by  one-half  inch  thick;  I 
used  the  chisel  and  it  worked  nicely.  With  a 
sharp  thin  chisel  one  can  chip  off  the  desired 
length.  This  shows  the  site  of  transplantation, 
and  has  regenerated  so  that  he  again  had  a  sharp 
tibial  margin  here. 

The  pictiu'es  shown  illustrate  the  appearance 
of  the  bone  subsequent  to  the  first  operation. 
For  the  next  year  or  so  there  was  just  a  littie 
projection  from  below  and  a  slight  one  from  above. 
This  shows  the  site  of  the  removal  of  the  graft. 
This  shows  the  graft  in  place  shortiy  after  it 
was  inserted  and  the  subsequent  pictures  were 
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taken  within  six  months  after  the  transplantation, 
showing  adhesion  of  the  transplant  to  the  tibia, 
the  transplant  having  been  removed  in  the  man- 
ner indicated  with  a  chisel,  which  is  more  or 
less  crude  as  compared  with  the  saw,  but  it  can 
be  done  with  fair  accuracy  with  a  thin,  sharp 
chisel  without  the  danger  of  spoiling  the  graft. 

The  ends  of  the  bone  were  squared  oflE.  The 
graft  was  driven  into  the  medullary  cavity  above 
and  fastened  below  with  wire.  I  believe  that 
the  bone-graft  does  not  die.  I  have  nothing  but 
clinical  evidence,  but  from  this  and  my  study  of 
the  literatiu-e  I  believe  it  is  a  fact  that  the  bone- 
graft  does  not  die.  I  am  convinced  that  when 
a  bone  is  transplanted  a  great  niunber  of  the 
osteoblasts  remain  living  and  retain  their  function 
and  that  they  contribute  toward  the  growth  of 
the  bone.  This  graft  has  grown  somewhat. 
Subsequent  to  the  transplantation  the  course 
of  the  clinical  history  has  been  uneventful.  I 
kept  him  in  a  cast  for  four  or  five  months  and 
since  that  time  he  has  been  walking.  He  went 
around  for  nearly  six  months  with  the  absence 
of  the  bone  there,  with  nothing  to  support  it, 
and  forced  it  into  this  position;  at  the  same  time 
the  result  is  pretty  fair. 

I  simply  present  it  as  a  case  of  transplantation 
of  bone  following  resection  for  osteomyelitis. 

DISCUSSION 

Dr.  Arthur  Dean  Bevan:  We  have  all 
profited  very  much  by  this  symposium  on  bone 
transplantation. 

In  regard  to  Dr.  Lewis'  paper,  it  is  the  dearest, 
most  common  sense  presentation  on  bone  graft- 
ing or  bone  transplantation  I  have  listened  to. 
I  say  that  because  it  is  entirely  in  keeping  with 
my  own  conception  of  the  facts.  I  never  had 
any  question  in  my  mind  but  that  exactly  the 
same  laws  controlled  bone  grafts  that  control  a 
Thiersch  graft  or  a  graft  of  fascia;  that  we 
simply  have  to  look  to  exactly  what  happens  in 
the  transplant  of  a  Thiersch  graft  or  of  a  graft 
of  fascia  to  determine  what  takes  place  in  bone. 
I  believe  bone  is  simply  a  mesoblastic  structure, 
peculiar  to  be  sure,  and  that  the  peculiarity  lies 
in  the  osteoblast,  which  has  the  power  of  repro- 
ducing mesoblastic  connective  tissue  of  that  parti- 
cular form  called  bone,  and  that  the  whole  subject 
of  the  success  of  the  graft  and  its  condition  de- 
pends upon  the  life  of  the  osteoblast.  If  the 
osteoblast  is  placed  in  a  condition  where,  as 
Dr.  Lewis  states,  it  can  receive  the  proper  blood 
supply,  favorable  conditions  for  life  and  growth, 
it  will  live. 

The  experiments  he  has  detailed  are  interesting 


to  me,  and  particularly  those  relating  to  cutting 
these  bone  fragments  into  a  great  number  of 
pieces  and  transplanting  them  and  demonstrating 
beyond  any  question  of  doubt  the  fact  that  they 
do  live;  that  tlie  osetoblasts  do  live  and  do  develop 
into  bone.  This  is  especially  shown  in  the  case 
where  he  cut  off  the  ends  of  the  radius  and 
turned  the  lower  end  of  the  radius  into  the  joint 
There  can  be  practically  no  doubt  but  that  the 
bone  graft  does  live  in  that  particular  case. 

I  am  very  much  interested  in  Dr.  Ryerson's 
work,  and  particularly  in  the  very  practical 
motor  saw  which  he  has  demonstrated  to  us  this 
evening.  It  seems  to  me  it  is  the  most  successful 
instrument  I  have  seen  for  work  of  this  nature. 

In  regard  to  the  bone-plates,  I  cannot  quite 
agree  with  the  authors  who  presented  this  subject. 
The  bone-plate  presented  seems  to  be  an  admir- 
able device.  I  want  to  say  in  that  connection  in 
regard  to  Dr.  Thomas'  paper  that  I  think  he  is 
incorrect  in  the  statement  that  forty-eight  per 
cent  of  the  Lane  bone-plates  suppurate  and  re- 
quire removal;  under  favorable  conditions  the 
percentage  of  suppurations  in  steel  plates,  prop- 
erly introduced,  would  be  very  small — so  small 
that  there  is  hardly  a  fair  comparison  between 
the  cases  which  he  presents  of  transplanting  bone 
into  a  vertebral  column  or  any  other  position 
without  any  suppuration.  The  whole  question 
is  one  of  technique  and  of  the  condition  of  the 
tissues  in  which  you  make  the  transplant.  Cer- 
tainly imder  favorable  conditions  a  surgeon  who 
has  ten  per  cent  of  cases  that  suppurate  in  using 
bone-plates  would  be  very  culpablei  I  cannot 
say  offhand,  but  I  do  not  believe  in  my  own  bone- 
plating  we  have  had  anything  like  five  per  cent 
of  cases  in  which  there  has  been  any  infection  of 
any  kind. 

In  our  own  work  in  the  femur  we  practically 
never  remove  a  steel  plate.  In  the  tibia  it  may 
seem  advisable  in  some  cases  to  remove  the  plates; 
where  it  is  advisable  we  do  so,  and  regard  them 
simply  as  a  temporary  matter.  They  can  be 
easily  removed  imder  a  little  local  ana^Uiesia  and 
with  very  little  difliculty.  My  own  impression 
is  that  where  we  need  a  plate  of  any  kind,  a 
steel  plate  in  fractures  wovdd  be  better  than  a 
bone  plate  such  as  that  presented,  although 
I  think  these  bone-plates  should  have  a  fair  trial. 

Dr.  Charles  Davison:  I  have  been  very 
much  interested  in  this  work.  I  have  watched 
very  closely  the  work  that  has  been  done  in  the 
County  Hospital,  particularly  the  Albee  opera- 
tion, and  the  results  seem  quite  wonderful.  The 
children  sent  there  go  from  bad  to  worse  by  the 
old  treatment. 
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One  point  raised  against  the  Albee  operation 
is  that  the  fixed  bone<splint  put  in  a  child  will 
not  grow  with  the  child;  that  it  will  straighten 
the  back  up  too  much.  These  cases  shown  to- 
night, growing  for  a  long  time,  would  not  indi- 
cate that. 

As  to  the  application  of  the  Lane  plate,  the 
Lane  plate  is  a  foreign  body.  It  is  admitted  by 
those  who  have  been  around  the  County  Hos- 
pital, and  have  seen  a  good  deal  of  the  surgical 
work  done  there,  that  many  of  the  Lane  plates 
that  have  been  used  have  been  subsequently  re- 
moved, and  there  have  been  all  sorts  of  results 
following  the  use  of  this  plate.  Three  or  four 
years  ago,  or  shortly  after  the  Lane  plate  was 
introduced  in  this  country,  there  was  a  steady 
stream  of  cases  coming  to  the  County  Hospital 
with  infection  from  Lane  plates,  or  rather  in 
those  cases  where  Lane  plates  had  been  used. 
Some  of  these  patients  would  come  in  for  a  day 
and  have  the  limbs  dressed,  while  others  would 
come  in  to  have  the  plates  taken  out.  Still 
others  would  come  in  transit  to  the  Oak  Forest 
Infirmary.  In  the  use  of  the  Lane  plate,  when 
infection  takes  place,  the  screw  holes  make 
necrotic  areas  which  are  slow  to  exfoliate,  and 
new  bone  built  up  aroimd  the  plate  takes  a  long 
time  to  get  well.  It  seems  the  Lane  plate  is 
passing,  as  so  many  surgeons  are  using  other 
devices  for  the  same  purpose.  I  am  in  favor  of 
the  autogenous  bone  splint  in  the  medulla  of  the 
long  bone,  taking  a  little  chuck  out  of  the  tibia 
and  introducing  it  into  the  medulla  of  the  bone; 
this  can  be  done  much  quicker  than  a  Lane 
plating.  It  is  done  quickly  with  a  saw,  with  very 
little  shock  to  the  patient,  and  the  bone  splint 
will  slip  in  place  ^sily,  and  we  have  a  splint 
which  belongs  to  the  body,  and  which  will  be 
treated  kindly  by  the  body.  It  does  not  make 
any  difference  whether  it  stays  there  or  becomes 
absorbed:  it  will  remain  there  long  enough  for 
the  fracture  to  unite.  It  probably  will  undergo 
the  same  process  as  a  ph3rsiological  medullary 
bone-plug  after  bone  fractures.  After  the  bones 
are  knitted  together,  thiere  will  be  gradual 
absorption  and  reopening  of  the  medulla  as  time 
goes  on. 

The  open  operation  for  fracture  of  the  long 
bones  has  a  very  brilliant  future,  but  I  think  it  is 
being  overdone.  It  is  being  used  on  bones  that 
should  be  treated  by  simple  splints,  by  simple 
reduction  and  fixation  by  ordinary  splints.  Any 
bone  that  can  be  successfully  fixed  by  ordinary 
external  splints  should  not  be  subjected  to  an 
open  operation  which  is  attended  with  the  dangers 
of  infection.    A  simple  fracture  of  a  long  bone 


can  be  fixed  by  a  bone-peg  taken  from  the  tibia, 
with  better  results  than  with  any  other  device  by 
open  operation. 

Dr.  a.  J.  Ochsner:  The  scholarly  paper 
read  by  Dr.  Lewis  certainly  has  great  value  and 
it  is  gratif3ang  to  know  that  such  work  is  being 
done  here. 

The  more  we  have  seen  of  the  Albee  operation 
the  better  we  have  been  pleased  with  it.  The 
patients  as  a  rule  have  shown  great  improvement. 

Regarding  the  case  that  Dr.  Hessert  has  shown 
us,  I  believe  that  if  all  the  tissues  had  been  split 
down  to  the  bone  from  a  point  three  or  four  inches 
above  the  place  where  the  incision  was  begun 
down  to  the  lower  point  at  which  the  incision 
stopped,  and  the  leg  had  been  dressed  for  a  year 
and  a  half,  the  patient  would  now  have  a  leg 
infinitely  better  than  he  has.  I  have  not  seen 
as  many  of  these  deformed  cases  following  acute 
osteomyelitis  operations  in  recent  years  as  I  did 
formerly.  Some  twenty  years  ago  a  case  came 
imder  my  care  with  the  metatarsal  bone  of  the 
great  toe  entirely  necrotic;  I  made  an  incision 
and  wanted  to  remove  the  bone  but  was  not 
permitted  to  do  so.  That  patient  still  carries 
her  metatarsal  bone  of  the  great  toe  and  there  is 
no  shortening  or  deformity  whatsoever.  I  have 
seen  the  tibia  necrotic  for  more  than  one-half 
of  its  length  remain  in  place  with  the  loss  of 
only  a  small  amoimt  of  tibial  tissue.  I  have 
seen  a  niunber  of  cases  like  the  one  we  have  seen 
to-night  in  which  new  bone  formed  as  a  seques- 
tnun  by  not  removing  the  dead  portion  imtil 
later  and  invariably  the  result  was  much  better 
than  in  the  case  just  shown. 

Regarding  bone  plating,  I  would  like  to  say 
this:  No  one  should  plate  bones  unless  he  knows 
how.  If  bones  are  plated  right,  it  is  one  of  the 
best  operations  in  properly  selected  cases  that 
can  be  done.  If  you  plate  a  bone  wrong,  it  is 
one  of  the  worst  things  you  can  do.  In  our  bone 
work  at  the  Augustana  Hospital,  Dr.  Percy  has 
had  io8  consecutive  cases  in  which  bone  plates 
were  used,  with  only  five  unsatisfactory  results. 
The  difference  between  the  manner  of  applying 
these  plates  and  those  I  have  seen  that  were  put  in 
elsewhere  and  had  to  be  removed  later  is  pre- 
cisely the  difference  between  a  thing  done  right 
and  a  thing  done  wrong.  If  one  watches  those 
who  do  it  right  and  those  who  do  it  wrong,  it  is  a 
simple  matter  to  see  why  in  one  case  the  plates 
have  to  come  out  and  in  the  other  cases  they  do  not. 

Dr.  E.  J.  Brougham:  In  regard  to  Dr. 
Bevan's  statement  that  suppuration  has  occurred 
in  only  five  per  cent  of  the  cases  in  which  plates 
have  been  used  in  his  work,  I  would  say  that  in 
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the  literature  we  found  a  much  larger  percentage. 
It  is  that  percentage  we  hope  to  do  away  with  if 
the  bone  is  absorbed.  By  the  animal  bone-plate 
we  try  to  eliminate  that  percentage  of  trouble 
and  do  away  with  the  necessity  of  having  sub- 
sequently to  take  out  the  plates. 

D&.  H.  B.  Thomas:  My  statement  regarding 
the  Lane  plate  was  that  in  one  series  of  cases 
studied  it  was  foimd  that  forty-seven  and  seven- 
nineteenths  per  cent  were  removed  at  a  sub- 
sequent operation. 

Dr.  Bevan:  They  were  not  Mr.  Lane's 
series? 

D&.  Thomas:  It  was  a  series  of  cases  studied 
at  the  County  Hospital.  I  believe  that  the 
autobone-plate  will  in  a  few  years  be  used 
extensively,  and  probably  if  Dr.  Ochsner  has 
so  low  a  percentage  of  suppuration  as  four  per 
cent  in  his  cases,  with  the  Lane  plate,  he  might 
have  none  by  the  use  of  the  autobone-plate. 

Dr.  Bevan:  That  would  not  represent  the 
average  work? 

Dr.  Charles  Davison:  I  think  the  surgical 
work  done  at  the  County  Hospital  would  fairly 
represent  the  work  done  throughout  the  country. 
Of  course,  Mr.  Lane  is  an  expert  in  putting  in 
these  plates,  but  I  have  known  cases  in  which 
Lane  plates  had  to  be  removed  a  long  time  after 
Lane  himself  had  put  them  in. 

Dr.  Ochsner:  While  in  England  a  great 
many  surgeons  were  asked  if  they  had  taken  out 
any  Lane  plates  that  were  put  in  by  Mr.  Lane 
himself,  and  there  was  not  one  of  them  who  had 
taken  out  a  single  Lane  plate. 

Dr.  Thomas:  I  do  not  intend  to  convey  that 
my  report  represents  the  average  per  cent  of 
Lane  plates  removed:  it  represents  the  results 
in  the  records  reported  on.  It  is  known  that 
some  patients  died  before  the  plates  could  be 
taken  out.  Regarding  the  Coimty  Hospital, 
those  on  the  staff  who  do  work  there  are  men  who 
have  secured  their  positions  by  civil  service 
examinations  and  are  considered  well  qualified. 

Dr.  Bevan:  I  would  not  like  to  leave  the 
impression   that   I   am   criticizing   the  surgical 


work  done  at  the  County  Hospital.  Not  at  all, 
but  I  do  not  think  the  statement  that  it  is 
necessary  to  remove  Lane  plates  in  forty-seven 
per  cent  of  the  cases  on  account  of  suppuration 
is  a  fair  statement  of  anything  like  the  possibilities 
of  the  Lane  plate,  because  we  do  not  know  all  the 
other  facts  in  the  case.  Possibly  many  of  the  Lane 
plates  referred  to  may  have  been  put  in  in  com- 
poimd  fractures.  It  is  well  known  that  Lane 
himself  never  puts  a  plate  in  a  compound  fracture. 
The  percentage  mentioned  does  not  represent 
the  possibilities  of  clean  aseptic  work  with  Lane 
plates,  and  I  think  Dr.  Ochsner's  statement  b 
quite  correct,  that  where  the  work  is  well  done 
without  any  preceding  suppuration,  three  or  four 
per  cent  would  represent  nearer  th^  facts  than 
forty-seven  per  cent. 

Dr.  Charles  Davison:  I  think  an  error  in 
the  percentage  comes  from  a  misunderstanding 
of  the  facts.  A  great  many  cases  come  into  the 
County  Hospital  with  the  plates  already  in, 
and  these  probably  are  included  in  the  statistics. 
In  many  of  them  the  wounds  are  suppurating 
and  the  patients  are  in  bad  shape. 

Dr.  l^OMAs:  To  repeat,  my  point  is  simply 
this :  I  had  a  trained  nurse  imder  my  supervision, 
a  woman  of  intelligence  and  considerable  educa- 
tion, look  over  450  histories  in  Cook  County 
Hospital;  from  these,  which  were  the  fracture 
cases  for  several  years,  those  in  which  the  Lane 
plate  had  been  used  were  studied  and  the  per- 
centage I  have  mentioned  determined.  I  grant 
you,  that  had  the  records  of  many  hospitals 
been  considered,  this  percentage  would  be  too 
large.  It  occurs  to  me  after  what  has  been  said 
and  from  the  results  that  I  have  given  you,  the 
autobone-plate  will  after  a  while  take  the  place 
of  the  metal  plate,  because  it  is  not  foreign 
material,  and  in  a  large  number  of  cases  in  which 
bone-splints  have  been  used  they  have  remained 
and  have  done  the  work. 

I  believe  that  more  cases  are  plated  than  should 
be.  In  those  that  should  be  plated  use  the 
autobone-plate  when  possible  and  you  will  get 
better  results  with  less  careful  technique. 
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A  Special  Meeting  of  the  Society  was  Held  dumng  the  Week  of  the  Clinical  Congress 
OF  Surgeons  of  North  America,  November  15,  1913,  with  the  President, 

Dr.  Frank  W.  Lynch,  in  the  Chair 


Dr.  L.  S.  McMurtry,  of  Louisville,  Kentucky, 
read  a  paper  entitled  "Hysteromyomectomy: 
Its  Evolution  and  Perfection."     (See  p.  556.) 

Geheimrath  Professor  Dr.  Kronig,  of  Freiburg, 
Germany,  followed  with  a  paper  by  invitation 
entitled  "The  DiflFerence  between  Former  and 
the  Newer  Treatments  by  X-ray  and  Radiimi 
in  Gynecological  Diseases."     (See  p.  529.) 

discussion 

Dr.  Charles  E.  Paddock:  We  are  to  be 
congratulated  on  having  with  us  to-night  as  our 
guest  such  a  distinguished  professor  in  medicine, 
and  I  am  sure  we  have  all  profited  by  the  scientific 
address  to  which  we  have  just  listened.  Espe- 
cially was  I  interested  in  the  statistics  given  in 
the  use  of  scopolamine  and  morphine  in  labor. 
The  report  is  so  at  variance  with  my  own  limited 
experience  that  I  am  at  a  loss  to  understand  it. 

A  few  years  ago  the  medical  literature  con- 
tained many  reports  from  individual  practice 
and  large  clinics  upon  the  use  of  scopolamine  and 
morphine  in  obstetrical  practice,  and  wWle  many 
of  these  were  as  favorable  as  those  of  the  essayist, 
as  many  more  were  decidedly  imfavorable. 

At  this  time  I  gave  it  a  fair  trial  and  the  result 
was  so  disastrous  that  I  nearly  discontinued  the 
use  of  these  drugs  in  confinement,  and  now  use 
them  only  for  those  very  few  selected  cases  where 
I  believe  them  to  be  indicated,  such  indication 
arising  in  only  about  one-tenth  of  all  obstetrical 
cases  in  labor. 

My  objections  to  the  use  of  these  drugs  are, 
first,  that  we  do  not  always  get  the  result  ex- 
pected, the  drug  acting  differently  at  times; 
second,  it  retards  labor  and  frequently  results 
in  the  termination  of  the  labor  by  the  use  of  for- 
ceps; third,  the  injurious  effect  upon  the  baby, 
as  in  many  cases  the  baby  is  born  in  profound 
asphyxia;  fourth,  the  danger  of  post-partum 
haemorrhage. 

I  will  merely  dte  one  case  which  illustrates 
my  experience  in  several.  The  patient,  a  primi- 
para,  was  given  1/150  gr.  of  scopolamine,  and 
1/6  gr.  of  morphine  in  the  early  stage  of  labor. 
In  a  short  time  the  pulse  went  to  below  fifty, 
the  respirations  to  ten  per  minute,  and  the  face 


was  alternately  flushed  and  cyanotic,  the  patient 
delirious  most  of  the  time.  This  continued,  as 
I  remember  it,  for  many  hours,  with  a  final  cessa- 
tion of  labor  pains  and  a  final  resort  to  the  use 
of  forceps.  The  baby  was  bom  in  asphyxia,  and 
could  not  be  resuscitated.  This  was  in  a  private 
family  and  to  this  day  I  am  called  the  murderer 
of  that  child. 

The  above  report  is  probably  an  exaggeration 
of  the  others  where  I  have  met  with  failure  in  the 
use  of  the  drug. 

The  principal  fault  I  have  to  find  in  the  use  of 
these  drugs  is  the  effect  upon  the  baby,  and  I  am 
surprised  that  the  essayist  has  not  had  such  an 
experience.  Nearly  all  of  the  babies  in  my 
experience  are  born  in  asphyxia,  and  many  of 
them  are  with  great  difficulty  aroused  and  oc- 
casionaUy  they  are  born  dead. 

Dr.  Rachelle  S.  Yarros:  I  am  exceedingly 
interested  in  the  subject  that  has  been  brought 
before  us.  In  this  country  we  have  not  given 
sufficient  attention  to  it.  We  find  a  great  many 
of  our  women  are  easily  exhausted  in  labor,  and 
we  have  to  use  instruments  quite  frequently. 
I  do  not  know,  but  perhaps  the  American  women, 
of  the  upper  classes,  are  different  from  the 
German  women  who  belong  to  the  upper  classes; 
but  I  have  felt  that  we  have  not  given  sufficient 
attention  to  the  use  of  scopolamine  and  morphine 
in  obstetrics. 

I  have  used  these  drugs  in  a  number  of  cases, 
and  have  had  an  experience  similar  to  that  re- 
lated by  Dr.  Paddock  in  two  cases.  First  of  all, 
we  use  scopolamine-morphine  in  the  same  doses 
we  do  in  surgery,  namely,  i/ioo  of  a  grain 
of  scopolamine,  and  1/4  of  a  grain  of  mor- 
phine. We  use  it  at  intervals  of  an  hour,  mainly 
in  the  middle  of  the  first  stage  of  labor.  The 
women  are  made  comfortable,  but  labor  is 
prolonged  in  multiparas  In  primiparae  we  were 
not  able  to  determine  the  value  of  the  method. 
The  internes  complained  bitterly  that  they  never 
knew  when  the  case  would  come  off,  and  that 
was  one  great  objection.  The  reason  why  we 
gave  it  up  was  this:  First  of  all,  we  had  three 
badly  asph)rxiated  cases.  The  fourth  one  we 
lost.  We  could  not  resuscitate  it.  We  decided 
on  the  use  of  oxygen  as  soon  as  the  baby  was  born. 
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In  private  practice,  where  we  do  not  have  oxygen, 
I  would  be  afraid  to  use  these  drugs. 

I  should  be  very  grateful  to  Professor  Kronig 
if  he  would  tell  us  the  exact  time  when  he  begins 
to  use  these  drugs  and  the  dosage.  It  is  very 
essential  that  we  should  find  some  method  by 
which  we  can  diminish  the  pain  of  labor,  because 
I  believe  that  the  modem  women  cannot  stand 
as  much  pain  as  the  women  of  the  past. 

Dr.  Robert  L.  Dickinson,  Brooklyn,  New 
York:  As  one  who  has  used  scopolamine-mor- 
phine  and  then  abandoned  the  method  because 
of  the  difficulty  of  resuscitating  children;  as  one 
who  has  visited  Professor  Kronig's  clinic,  and 
again  taking  it  up  imder  better  instruction,  I 
desire  to  speak  on  this  subject,  although  the 
new  series  of  cases  is  not  yet  sufficient  to  deter- 
mine whether  our  babies  are  in  greater  danger. 
We  have  oxygen  always  at  hand.  A  distinction 
between  the  old  method  and  the  new  has  perhaps 
not  been  made  by  Professor  Kronig,  but  as  I 
understood  it  at  Freiburg,  there  is  an  attempt 
made  to  have  a  definite  interval  of  four  or  five 
or  six  hours  between  the  last  dose  of  morphine 
and  the  delivery  of  the  child.  Of  course,  no 
man  can  tell  just  exactly  what  that  interval  is, 
but  certainly  in  our  experience,  giving  morphine 
in  the  early  part  of  labor,  as  was  taught  in 
Freiburg  last  year  by  Professor  Ejronig,  has  made 
a  difference  m  the  number  of  asphyxias. 

Dr.  Gustav  Kolischer:  I  think  that  Dr. 
Yarros  struck  a  keynote  when  she  said  that  the 
American  woman  of  the  higher  class  cannot  be 
judged  by  the  physical  standard  of  the  average 
women  who  are  furnishing  the  material  for  the 
German  clinics.  But  the  untoward  results  of 
the  scopolamine  anaesthesia  that  Dr.  Yarros  is 
reporting  may  be  sufficiently  explained  by  other 
factors  also,  the  same  factors  that  brought  this 
anaesthesia  somewhat  in  disrepute  with  most  of 
the  obstetricians  here  in  Chicago.  We  saw 
collapses  in  the  mothers  and  certainly  an  in- 
crease in  the  mortality  of  the  babies.  There 
are  two  instances  that  may  be  held  responsible 
for  that.  Firstly,  the  scopolamine  that  was  at 
our  disposal  was  a  rather  uncertain  drug:  the 
preparations  on  the  market  were  of  different 
strengths  and  were  also  unstable;  they  decomposed 
rather  rapidly  and  some  of  the  undesirable  re- 
sults were  undoubtedly  due  to  this  changed  qual- 
ity of  the  drug.  We  were  given  to  understand, 
however,  that  Professor  Kronig's  chemist  fur- 
nishes a  preparation  that  is  equaUy  reliable  in  the 
whole  output  and  is  also  absolutely  stable. 
Secondly,  tiiere  is  an  essential  difference  between 
Kronig's  dosage  and  the  doses  we  were  used  to 


administer.  We,  and  so  did  Dr.  Yarros,  always 
injected  one  milligram  scopolamine  per  single 
,  dose  while  as  I  imderstand  it  Kronig  adminis- 
ters less  than  one-half  of  one  milligram  as  a 
single  dose.  Neither  scopolamine  nor  morphine 
is  known  to  have  an  accumulative  effect,  so 
that  the  toxic  effect  of  the  first  dose  may  have 
worn  off  before  the  next  dose  is  given.  If  we 
give  at  intervals  the  same  amount  in  two  or 
three  doses  that  we  used  to  give  in  one  dose^  this 
point  is  sufficient  to  explain  the  difference  be- 
tween Kronig's  and  our  results. 

As  to  the  radiotherapy  of  myomataof  the  uterus, 
a  criticism  of  this  method  depends  entirely  upon 
the  standpoint  one  is  taking  as  to  the  remote  re- 
sults of  operative  interference  in  sarcoma  of  the 
myomatous  uterus,  and  as  to  the  primary  mortal- 
ity of  myomectomy.  If  one  believes  that  we  are 
able  to  obtain  definite  cures  by  operating  on  my- 
omata  that  have  degenerated  into  sarcoma,  then 
one  may  object  to  the  indiscriminate  radiotherapy 
of  the  myomata  of  the  uterus.  At  the  same  time 
we  have  to  admit  the  possibility  that  a  sarcoma 
contained  in  a  myomatous  uterus  may  have  been 
cured  and  may  again  be  cured  in  the  future  by  the 
influence  of  the  X-rays  or  by  mesothorium  rays, 
or,  as  we  were  recently  told,  by  the  action  of  a 
hundred  thousand  dollars'  worth  of  radium. 

As  to  the  primary  mortality  of  myomectomy 
I  would  like  to  call  attention  to  the  fact  that 
conclusions  based  on  statistics  must  always  be 
taken  with  a  grain  of  salt.  While  Kronig  figures 
the  total  primary  mortality  to  vary  between  four 
and  five  per  cent,  it  still  is  a  fact  that  some  opera- 
tors can  look  back  on  long  series  of  operations 
without  a  single  death.  Dr.  Frankenthal  who 
is  operating  at  the  Michael  Reese  Hospital  re- 
ported some  time  ago  an  unbroken  series  of  125 
myomectomies  without  a  single  death.  Of  course 
the  objection  may  be  raised  that  such  an  abso- 
lutely favorable  series  may  be  followed  by  a 
number  of  bad  results;  but  still,  facts  are  more 
convincing  than  mere  theorizing. 

There  is  one  feature,  however,  that  may  help 
us  out  of  these  difficulties:  modem  laboratory 
work  has  developed  a  way  of  diagnosing  malig- 
nancy that  could  not  have  been  diagnosed  by 
any  other  clinical  evidence,  and  that  is  the  serum 
diagnosis  of  malignant  timiors.  If  the  promises 
held  out  by  the  laboratory  men  will  come  true, 
then  all  these  dilemmas  will  be  solved.  In  case 
the  serum  test  points  to  malignancy,  the  believer 
in  the  operative  cure  of  uterine  sarcomata  will 
resort  to  the  knife  and  will  shun  the  radiotherapy; 
if,  on  the  other  hand,  the  radiotherapeutist  will 
have  succeeded  in  making  disappear  a  uterine 
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tumor  under  similar  conditions,  then  his  claim 
that  malignant  tumors  of  the  uterus  may  be 
cured  by  hard  rays  without  the  risk  of  an  opera- 
tion will  be  definitely  established,  and  if  that 
is  done  a  great  step  forward  will  be  assured  and 
for  this  enrichment  of  our  therapeutic  armament 
we  will  be  indebted  to  the  Freiburg  clinic. 

Professor  Kr5nig  (closing  the  discussion): 
With  reference  to  the  remarks  of  Dr.  Yarros, 
I  will  say  that  while  the  American  ladies  are  more 
beautifid  than  the  German  ones,  I  do  not  think 
they  show  less  resistance.  I  think  the  German 
and  American  women  are  about  equal  in  that 
respect,  because  I  have  had  the  good  fortune 
of  having  delivered  quite  a  number  of  American 
women  under  scopolamine-morphine  narcosis 
without  mortality  incident. 

Dr.  Kolischer  has  stated  that  in  former  years 
the  scopolamine  was  not  a  constant  entity;  that 
it  was  liable  to  decompose  rapidly  and  in  decom- 
posing it  not  only  became  inefficient  but  de- 
veloped new  and  dangerous  properties  that  en- 
dangered the  lives  of  the  children.  In  our  first 
thousand  cases  we  almost  lost  three  women  from 
the  effects  of  decomposed  scopolamine,  but  since 
our  chemist  has  been  able  to  furnish  us  with  a 
stable,  reliable  drug  of  equal  strength,  in  three 
thousand  cases  we  have  not  lost  one  mother.  The 
mortality  in  children  did  not  increase  above 
the  general  mortality  in  the  first  year.  There- 
fore, if  Dr.  Paddock's  results  differed  so  widely 
from  ours,  it  is  fair  to  assume  that  his  technique 
must  have  differed  somewhat  from  ours,  or  that 
he  had  the  misfortune  of  using  an  unstable  or 
decomposed  drug. 

As  to  radiotherapy  in  the  treatment  of  myomata 
of  the  uterus,  I  would  like  to  say  that  according 
to  the  statistics  collected  by  us,  the  percentage 
of  sarcoma  in  uterine  fibromyomata  is  not  more 
than  one  per  cent.  In  fact,  of  those  cases  of 
myomata  that  were  treated  with  X-rays,  we 
did  not  lose  one  case  by  sarcomatosis.  Statistics 
show  that  of  all  cases  that  were  operated  radically 
for  sarcoma  of  the  uterus,  33  per  cent  were  dead 
inside  of  three  years,  all  of  the  patients  having 
died  from  recurrence  of  the  disease. 

Professor  DpcroR  Gauss,  Freiburg,  Germany, 
read  a  paper  entitled  "Report  of  the  Result  of 
Radiotherapy  in  Gynecology." 

DISCUSSION 

Dr.  Lewis  S.  McMurtry,  Louisville:  My 
contribution  to  this  symposium  was  an  effort 
to  present  the  development  of  the  surgical  treat- 
ment of  uterine  fibromyomata  preparatory  to 
the  paper  of  Professor  Kxonig,  to  the  delivery  of 


which  we  have  just  listened,  in  order  that  we 
might  have  a  thorough  presentation  of  the 
present  status  of  the  subject,  and  then  be  able 
to  apply  the  suggestions  that  have  been  so  ably 
and  germanely  presented.  This  is  not  the  first 
time,  Mr.  President,  that  an  effort  has  been  made 
to  replace  surgical  methods  by  non-surgical 
methods  in  the  treatment  of  uterine  fibromyoma- 
ta. Those  present  will  remember  the  efforts  of 
Professor  Apostoli  in  this  direction  with  elec- 
tricity and  of  Dr.  Keith  after  his  great  surgical 
triumph  in  this  field,  who  abandoned  surgery 
and  adopted  electrical  treatment. 

The  difference  in  the  suggestions  made  by 
Professor  Kronig  as  to  the  non-surgical  treatment 
is  very  marked.  Professor  Apostoli  at  the  time 
he  advocated  this  treatment  had  never  success- 
fully treated  these  cases  by  siu-gery,  while  the 
other  had  abandoned  surgery;  but  here  in  advocat- 
ing the  treatment  of  these  tumors  by  the  r5ntgen 
rays  we  have  a  masterful  surgeon,  who  has  had 
experience  in  surgery,  and  who  presents  these 
facts  to  us.  Those  of  us  who  have  visited  Pro- 
fessor Kronig  in  Freiburg,  and  have  witnessed 
his  work,  can  all  realize  that  when  he  speaks  on 
this  subject  we  are  listening  to  a  master  surgeon, 
consequently  when  he  makes  suggestions  as  to 
supplanting  established  surgical  methods  with 
another  method,  it  commends  itself  to  our  care- 
ful consideration.  It  is  certainly  a  very  remark- 
able presentation  of  facts,  and  I  am  sure  that 
we  are  all  very  greatly  indebted  to  him  for 
presenting  this  very  scientific  paper.  Before 
this  treatment  can  be  properly  tried,  it  requires 
one  to  master  the  technique  as  has  been  done  by 
Professor  Kjonig,  and  to  conduct  the  treatment 
with  the  greatest  care,  precision,  and  with  scien- 
tific accuracy. 

I  have  no  doubt,  as  a  result  of  Professor 
Kronig's  visit  to  this  country,  this  treatment  will 
be  thoroughly  tested  here,  and  I  trust  with  the 
most  satisfactory  results. 

Dr.  Robert  L.  Dickinson,  of  Brooklyn,  New 
York,  followed  with  a  paper  entitled  "Efficiency 
Engineering  Applied  to  Gynecological  Surgery," 
which  was  illustrated  by  numerous  stereopticon 
slides.    (See  p.  559.) 

discussion 

Dr.  Richard  R.  Smith,  Grand  Rapids,  Mich- 
igan :  This  is  a  very  timely  paper,  full  of  thought 
and  suggestion  by  a  man  of  large  experience. 
Dr.  Dickinson  is,  above  all  things,  a  practical 
man,  and  he  has  that  far-seeing  imagination  which 
makes  for  progress.  I  think  we  have  all  been 
pleased  with  the  progress  gynecology  has  made 
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in  the  past  years  in  lowering  the  mortality  rate, 
bettering  aU  our  final  results,  as  has  been  pointed 
out  by  Dr.  McMurty  to-night;  but  we  are  not 
satisfied  and  should  not  be,  for  there  is  still  a 
great  deal  of  room  for  improvement,  not  only  in 
reducing  the  mortality  and  improving  our  results, 
but  in  making  the  ordeal  of  operation  and  the 
time  in  hospitals  a  less  trying  one.  If  we  are 
to  do  this  we  must  make  still  fiurther  progress; 
we  must  study  more  carefully  our  hospital  ef- 
ficiency not  only  in  the  operating  room,  but  in 
every  other  department  of  the  hospital.  If  we 
will  remember  efficiency  in  any  line  of  business, 
as  has  been  brought  to  our  attention  so  much  of 
late,  if  we  compare  hospital  efficiency  with  the 
high  standards  attained  in  business,  we  will  not 
be  satisfied. 

There  are  many  things  in  hospitals  that  one 
might  speak  of,  but  I  wish  to  speak  of  one  thing 
particularly;  and  that  is,  service  in  our  hospitals 
is  in  line  with  what  Dr.  Dickinson  has  had  to  say 
with  regard  to  standardization.  We  have  been 
prodigal  of  the  time  and  efforts  of  those  who  are 
working  in  our  hospitals,  more  particularly  our 
nurses,  and  little  thought  has  been  given  to  the 
cutting  down — to  simplifying  the  work  of  our 
nurses:  The  giving  of  a  few  enemata,  a  few 
douches,  always  running  back  and  forth  from 
the  drug-room,  the  sleeping  room,  etc.,  really 
consumes  a  forenoon  for  the  average  nurse, 
and  a  little  thought  directed  to  this  would 
simplify  the  matter.  I  mention  this  to  show 
that  there  is  a  tremendous  waste  of  time  and 
energy.  If  we  could  give  it  the  thought  required, 
we  would  not  only  improve  our  hospital  work, 
but  our  patients  would  be  better  off,  it  would 
give  our  nurses  more  time  for  study  and  recrea- 
tion, and  we  would  be  able  to  lead  a  far  more 
rational  life.  So  much  for  the  nurse's  work  in 
the  hospital. 

When  we  come  to  the  operating  room  we  find 
the  same  waste  of  time  on  the  part  of  the  nurses 
and  assistants.  One  man  recently  in  one  of  the 
largest  clinics  in  this  country  watched  the  work 
of  the  utility  nurse  for  a  forenoon, — the  nurse  who 
does  the  work  about  the  room, — and  he  counted 
the  steps  she  took  during  the  forenoon  in  going 
back  and  forth.  Besides  the  manual  labor  she 
accomplished,  she  walked  four  miles.  It  does 
not  seem  as  though  that  is  necessary;  and  surely 
it  cannot  be;  it  should  be  and  will  be  cut  down. 

When  we  come  to  study  the  work  done  by  the 
assistants — ^how  many  assistants  are  really  neces- 
sary to  do  efficient  work,  to  do  thoroughly  rapid 
work,  and  thoroughly  good  work?  If  we  are  to 
arrive  at  a  conclusion,  we  must  study  the  work 


that  has  been  done  in  various  clinics.  Dr. 
Dickinson  has  pointed  out  the  necessity  of  in- 
troducing these  things  in  clinics.  Jones,  in 
Liverpool,  England,  operated  upon  twenty 
orthopedic  cases  in  a  forenoon,  with  but  two 
assistants.  Everything  was  simple.  Every- 
thing went  off  rapidly  and  the  work  was  beauti- 
fully done.  On  the  other  hand,  in  one  of  the 
most  brilliant  clinics  here  we  saw  a  large  number 
of  assistants,  with  a  great  deal  of  confusion,  so 
that  literally  they  were  falling  over  each  other. 
These  things  must  be  and  can  be  standardized. 
We  must  get  down  to  something  more  simple. 
One  thing  that  is  necessary  to  bear  in  mind  is  the 
fact  that  work  in  a  hospital  is  largely  done  by  the 
women,  and  necessarily  this  must  be  so.  Every 
surgeon  knows  what  is  needed  to  take  hold  of 
these  problems  and  to  improve  them,  and  I  only 
call  attention  to  these  things  because  I  fed  very 
strongly  the  necessity  of  studying  this  subject 
both  in  the  operating  room  and  as  a  practitioner. 

Dr.  John  A.  Hornsby  was  asked  to  take  part 
in  the  discussion.  He  said:  We  hospital  ad- 
ministrators think  of  two  or  three  things  in  con- 
nection with  hospital  progress  to-day.  First, 
while  it  is  not  a  part  of  our  business  to  tell  you 
how  to  do  your  work,  we  have  our  own  opinion 
about  it,  and  one  of  the  things  we  think  is  not 
quite  as  modern  as  it  might  be  is  the  getting  of 
patients  back  to  bed  in  good  enough  shape.  We 
administrators  think  you  ask  us  to  take  care  of 
your  desperate  cases  when  they  get  back  to  bed. 
That  means  one  of  two  things:  you  have  taken 
too  long  to  do  the  operation,  or  that  we  have  not 
done  our  part  in  the  operative  technique  that  has 
permitted  you  to  do  your  work  fast  enough.  We 
are  not  going  to  inquire  at  this  stage  of  the  game 
which  it  is. 

Another  thing  we  find  is  this,  that  surgery 
varies.  Some  surgery  is  done  with  two  and  one- 
half  per  cent  carbolic  add  spray,  and  from  this 
we  come  all  the  way  down  to  the  fancy  needle 
work  of  Dr.  Dickinson.  We  find  this  to  be 
true:  You  have  grown  in  your  surgical  operative 
technique  from  one  nurse  and  possible  one  interne 
(the  interne  being  a  luxury),  clear  down  to  the 
point  now  where  the  gjmecologist  is  commandeer- 
ing three  nurses  and  three  internet,  and  some  sort 
of  an  anaesthetist.  There  are  six  people  and  the 
operator.  We  find  from  our  standpoint  that 
we  are  in  each  other's  way, — ^I  mean  the  internes 
and  the  nurses, — and  yet  you  are  calling  for  more, 
more,  all  the  time.  That  is  due  to  one  or  two 
things — and  we  are  going  on  the  assumption  it  is 
our  fault,  the  administrative  side  of  the  work. 
Probably  you  have  been  going  so  fast  and  doing 
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such  splendid  surgery  in  these  last  few  years  that 
you  have  not  stopped  to  think  about  our  part  of  it, 
and  the  result  of  it  is  that  in  nearly  every  operating 
room  I  go  into  to-day  there  is  the  command  of 
the  surgeon  to  "hurry,  hurry,  get  this  quick,  get 
that  quick."  We  do  not  believe  that  the  work  is 
done  in  such  a  workmanlike  manner  from  our 
standpoint  that  the  best  results  to  you  are  being 
obtained.  I  have  seen  in  some  parts  of  this 
country,  and  know  of  places  abroad,  where  an 
operator  will  have  but  one  assistant,  one  woman 
assistant  or  a  man  assistant,  and  he  seems  to  go 
through  his  operation  without  any  friction,  wiUi- 
out  any  trouble.  He  operates  quickly,  he  gets 
through,  and  gets  his  patient  back  to  bed,  and 
nobody  is  worried  at  all.  When  we  see  that, 
we  wonder  whether  it  is  not  a  mistake  to  call  for 
more  people,  more  tables,  more  wash  basins, 
more  instruments,  and  the  infinitude  of  apparatus 
and  detail  so  that  you  cannot  move  about  in  the 
operating  room  at  all.  Now,  I  am  not  going 
to  say  whose  fault  it  is.  I  do  not  know.  That 
is  not  my  business.  But  some  of  us  a  few  years 
ago  undertook  to  begin  to  ask  that  question. 
We  have  got  to  this  point  now  and  I  am  going 
to  tell  you  very  briefly  what  we  have  done.  We 
have  a  hospital  section  in  the  American  Medical 
Association.  We  had  been  working  for  some 
years  in  the  American  Hospital  Association,  but 
we  were  not  reaching  the  right  people — the 
doctors — who  eventually  must  direct  the  aflFairs 
in  hospitals  if  they  are  to  be  conducted  along 
scientific  lines,  and  you  may  as  well  begin  that 
direction  now.  You  have  not  done  it  up  to  this 
time.  As  I  have  said,  we  have  a  hospital  section 
in  the  American  Medical  Association,  and  we  have 
a  similar  section  in  the  American  Hospital  Associa- 
tion, which  also  has  a  committee.  At  the  meeting 
of  the  Clinical  Congress  of  Surgeons  of  North 
America  a  committee  was  appointed  to  cooperate 
with  the  other  two  committees,  of  which  Dr. 
Codman  of  Boston  was  chairman.  I  am  chair- 
man of  one  conunittee,  and  Dr.  Hurd,  of  Balti- 
more, is  the  other  chairman.  Now,  we  are  going 
in  all  directions  to  see  if  we  cannot  get  some  in- 
spection of  hospitals  with  a  view  of  establishing 
standards  by  which  the  hospitals  themselves 
may  further  their  efficiency.  One  of  these  propo- 
sitions was  that  the  hospital  people  should  under- 
take to  inspect  and  standardize  the  hospitals 
themselves.  That  seems  obviously  impossible 
to  be  done.  You  cannot  standardize  yourselves. 
Then  it  was  proposed  that  the  American  Medical 


Association  should  begin  standardization  and  do 
this  work.  And  again  it  came  up,  but  the  doctors 
are  really  the  people  who  are  at  fault  and  they 
cannot  standardize  themselves  very  well.  Then 
the  proposition  came  up  that  inasmuch  as  the 
Carnegie  Foundation  had  done  such  a  brilliant 
piece  of  work  in  connection  with  medical  educa- 
tion, it  should  undertake  this  work.  That  pro- 
posal is  still  in  the  air.  Then  again,  the  proposi- 
tion came  up  to  ask  the  United  States  Public 
Health  Service  to  make  an  inspection  of  a  cer- 
tain class  of  hospitals  with  a  view  to  establishing 
these  standards.  Just  what  we  are  going  to  do  it 
is  impossible  to  say.  We  are  going  to  do  some- 
thing. The  hospitals  are  going  to  have  some  help. 
I  receive  letters  every  day  asking  what  is  the 
ethics  of  this,  what  is  the  standard  of  that, 
and  what  is  the  technique  of  the  other?  I  do  not 
know,  because  in  the  hospital  with  which  I  was 
connected  for  some  years,  I  found  that  one  sur- 
geon wanted  one  thing  done  in  one  way,  and  he 
needs  five  nurses  and  three  internes;  another 
surgeon  wants  it  in  another  way,  although  he  has 
less  assistance  and  more  apparatus;  so  that  there 
is  no  head  nor  tail  to  it,  and  we  are  trying  to 
get  something  out  of  the  chaotic  condition  in  our 
hospitals  of  to-day.  This  does  not  confine  itself 
at  all  to  the  surgical  department.  It  goes  into 
every  part  of  the  hospital  administration,  organi- 
zation, equipment,  and  architecture.  I  bespeak 
for  this  problem  of  ours  the  earnest  support  of  the 
whole  profession  everywhere.  We  have  not  had 
much  of  your  support  or  interest  in  this  matter 
in  times  past.  We  have  not  had  your  presence 
at  any  meeting  of  our  sections  or  at  our  associa- 
tion. We  cannot  get  anything  from  you  but 
complaints.  We  have  tried  earnestly  and  faith- 
fully to  get  you  to  attend  the  meetings  of  the 
hospital  association,  but  you  do  not  do  it.  You 
only  stay  at  home  and  quarrel  with  what  is 
being  done.  It  occurred  to  us  that  if  we  invited 
you  to  attend  the  hospital  section  of  the  Ameri- 
can Medical  Association,  we  could  talk  over  our 
troubles  and  correct  them,  but  you  do  not  attend 
this  section  as  you  ought  to  do.  You  stay  away. 
The  hospital  section  at  Minneapolis  was  com- 
posed of  about  fifty  people,  this  year.  I  will 
venture  to  say  that  not  nine  members  in  actual 
practice  attended  our  section,  and  yet  you  are 
asking  us  for  a  tremendous  lot  of  work  and  more 
and  more  every  year.  We  know  you  need  it; 
we  want  to  give  it  to  you,  but  we  must  have  some 
sort  of  order. 
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A  CRITIQUE   OF  NEW  BOOKS   IN  SURGERY 

By  M.   G.   SEELIG,  M.  D. 


AS  a  rule,  and  for  self  evident  reasons,  third  or 
later  editions  of  any  medical  volume  claim 
scant  attention  from  the  reviewer.  An  exception 
must  be  made  of  the  fourth  edition  of  Cripps* 
work,  in  order  to  note  certain  standard  types  of 
excellencies  which  cannot  be  emphasized  too  often. 
The  volume  ^  itself  and  its  general  make-up  are  so 
well  and  deservedly  known  as  a  classic  that  de- 
tailed comment  is  superfluous.  There  are  nineteen 
chapters  in  all,  the  last  four  devoted  to  cancer  of 
the  rectum,  and  the  first  fifteen  to  anatomy,  methods 
of  examination,  malformations,  haemorrhoids,  pro- 
lapse, abscess,  fistula,  ulcer,  fissure,  stricture, 
pruritus,  impaction,  polypus,  villous  tumors,  and 
sacral  tumors. 

The  tone  of  the  book,  one  is  almost  tempted  to  say 
the  very  feel  of  the  book,  lends  assurance  that  here 
is  a  special  subject  treated  by  a  man  that  commands 
the  fields  of  general  surgery  and  pathology.  The 
volume  is  what  it  is,  because  it  furnishes  adequate 
information  based  both  on  fundamental  principles 
and  extensive  personal  experience,  and  clothed  in 
pure  and  simple  English,  a  recipe  that  will  inevit- 
ably produce  a  good  book.  But  Cripps  has  added 
two  other  ingredients:  he  has  selectively  described 
views  and  methods  other  than  his  own,  thus  making 
a  good  book  a  full  book,  and  he  has  skillfully  fur- 
nished just  enough  of  the  leaven  of  hirnian  interest 
and  humor  to  make  the  full  book  a  readable  book. 
His  illustration  of  the  inconvenience  caused^  by 
prolapsed  haemorrhoids  in  the  case  of  the  barrister 
who  was  so  frequently  the  subject  of  this  accident 
when  he  rose  to  address  a  jury,  his  warning  against 
using  harsh  paper  to  cleanse  the  anus  after  stool, 
with  the  added  caution  that  the  printer's  ink  used 
on  radical  newspapers  is  particularly  irritating,  and 
his  vivid  description  of  an  impacted  jam  pot  in  the 
rectum  make  the  book  one  to  be  read  rather  than 
merely  to  be  consulted. 

The  chapters  on  Cancer  of  the  Rectum  are  ad- 
mirable in  so  far  as  the  clinical  descriptive  side  is 
concerned,  but  totally  inadequate  from  the  point 
of  view  of  modem  operative  technique;  the  trans- 
sacral and  the  abdominal  route  operations  are  dis- 
missed with  a  few  words  and  the  description  of  his 
own  operation  smacks  of  surgical  days  long  past. 


PROFESSOR  BRYAN*  has  written  a  handy, 
presentable,  fairly  well  illustrated  volume  of 
some  six  hundred  odd  pages,  on  the  Principles  of 
Surgery.  He  has,  with  almost  meticulous  care, 
adhered  to  the  formal  manner  of  treating  the  sub- 
ject, under  the  various  heads:  Asepsis,  Wound  Heal- 
ing, Inflammation,  Gangrene,  Ulcer,  Sinus,  Fistula, 
Burns,  Tumors,  etc.,  etc.  The  sum  total  of  the 
effort  is  a  fairly  readable  and  accurate  presentation 
of  a  well  classified  mass  of  surgical  data.  As  far 
as  the  essential  facts  are  concerned,  none  of  them 
are  open  to  question;  in  many  instances,  however, 
additional  facts  might  have  been  furnished  by  way 
of  confirming  old,  or  establishing  new  principles. 
For  example,  under  gangrene,  mention  might  have 
have  been  made  of  die  recent  excellent  studies  of 
thrombo-angeitis  obliterans;  the  work  of  Meltzer 
on  magnesium  sulphate  as  a  motor  depressant 
should  have  been  incorporated  under  the  head  of 
tetanus;  in  the  chapter  on  rabies,  a  few  words 
should  have  been  added  to  make  clear  the  distinc- 
tion between  street  virus  and  fixed  virus;  the 
principles  underlying  shock  should  have  been  stated 
more  fully;  in  discussing  bums,  some  mention 
should  have  been  made  of  the  vast  amount  of 
investigative  work  done  on  the  effects  of  the  ab- 
sorption of  altered  proteids;  and  under  the  head  of 
anaesthesia  mention  at  least  should  have  been  made 
of  the  intratracheal  method. 

All  this,  however,  constitutes  suggestion  rather 
than  criticism.  The  constructive  critic  must  see, 
and  therefore  must  needs  point  out,  the  all-important 
fact  that  Professor  Bryan  has  entitled  his  volume 
"Principles"  and  yet  has  so  far  failed  either  to 
state  specific  principles,  or  to  emphasize  their  im- 
portance, as  to  rob  the  volume  of  the  character 
connoted  by  the  title.  For  example,  if  we  contrast 
the  chapter  by  Bryan  on  bacteria  with  the  recent 
Harvey  lecture  by  Vaughan,*  we  note  that  Bryan 
in  forty-five  closely  packed  pages  faUs  to  state  what 
Vaughan  says,  in  a  paragraph,  regarding  the  es- 
sential principles  governing  bacterial  action  and 
tissue  reaction.  Why  confuse  the  student  with  the 
false  notion  that  an  accurate  classification  of 
bacteria  constitutes  the  enimciationof  a  surgical  prin- 
ciple? Under  the  head  of  asepsis  and  antisepsis  there 


1  On  Diseases  or  the  Rsctdic  and  Anus,  Includzno  the  Sixth 
Edition  or  the  Jacksonian  Essay  on  Cancsx.  By  Harrison  Cripps, 
F.  R.  C.  S.  Fourth  Edition.  New  York,  The  Macmillan  Company, 
19x4. 


**    *  Principles  or  Sukgbry.    By  W.  A.  Bryan,  A.  M.,  M.  D.    Phila- 
ddphia  &  London:    W.  B.  Saundea  Company,  19x3. 

*  J.  Am.  M.  Ass.,  X914,  Feb.  ax. 
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is  not  even  a  hint  at  the  all-important  principle  that 
an  antiseptic  sufficiently  potent  to  destroy  vegetable 
(bacterial)  cells  is  equally  powerful  in  destro3dng 
cells  of  the  human  body;  furthermore,  the  principle 
of  osmosis  as  a  factor  governing  the  penetration 
and  hence  the  effectiveness  of  germicides  is  not 
mentioned;  if  we  may  credit  very  excellent  ex- 
perimental work  done  abroad  and  careful  work  done 
in  America,  95  per  cent  alcohol  is  a  far  better  anti- 
septic than  70  per  cent  or  50  per  cent  alcohol,  be- 
cause the  stronger  the  percentage,  the  more  active 
is  the  osmotic  power,  and  yet  Bryan  restates  the 
old  dogma  of  50  per  cent  efficiency. 

Under  the  head  of  inflammation  we  may  very 
properly  consider,  from  the  practical  as  well  as  the 
philosophical  point  of  view,  that  the  most  im- 
portant principle  lies  in  the  fact  that  inflammation 
is  a  constructive  and  conservative  rather  than  a 
destructive  force.  Bryan  elides  this  fact.  The 
important  principle  underlying  shock  b  that  all 
the  vital  body  functions  are  compromised.  This 
is  a  broad  generalization  that  finds  no  emphasis  at 
Bryan's  hand.  A  most  important  practical  prin- 
ciple in  hemorrhage  is  the  fact  that  the  white 
blood  count  goes  up,  even  before  the  red  blood  count 
goes  down.  Bryan  does  not  state  this,  even  by  way  of 
differentiating  shock  from  haemorrhage.  Verworn, 
Meyer,  and  Overton  have  supplied  us  with  an  ex- 
cellent basis  in  explanation  of  the  action  of  anaesthet- 
ics, but  none  of  their  conclusions  are  incorporated 
as  principles  by  our  author. 

No  good  would  come  from  pointing  out  in  greater 
detail  the  author's  failure  to  emphasize  fimdamental 
principles.  Indeed,  our  purpose  is  not  to  practice 
sharp  critique,  but  rather  to  drive  home  the  fact, 
pointed  out  by  de  Nancrede  fifteen  years  ago,  in 
his  "Lectures  upon  the  Principles  of  Surgery," 
that  many  of  the  excellent  works  on  the  principles 
of  surgery  are  marred,  as  regards  their  usefulness, 
by  the  attempt  to  render  them  too  comprehensive. 
Bryan's  volume  mirrors  industry,  care,  and  thought- 
ful design.  It  misses  out  rather  by  overreaching 
than  by  failure  to  hit  the  mark.  The  book  is  ad- 
mittedly intended  chiefly  for  students;  it  purposes 
to  tea;ch  students  surgical  principles  and  yet  it  not 
only  fails  to  define  what  a  surgical  principle  is,  but 
also  repeatedly  confuses  the  student  by  encompass- 
ing the  various  principles  in  masses  of  data  properly 
belonging  to  works  dealing  with  the  fundamental 
(laboratory)  branches  of  medical  science. 

EVERY  now  and  then  there  appears  a  book^ 
that  stirs  the  selfish  heart  of  the  reader  to  wish 
himself  the  sole  possessor  of  the  volume,  a  sensation 
closely  akin  to  the  spirit  of  the  antiquarian  who 
loves  his  book  in  a  measure  proportioned  to  its  scar- 
city value.  One  experiences  such  a  sensation  on 
reading  the  new  operative  surgery  by  Krause  and 
Heyman,  which  has  just  appeared.    The  bold,  large, 

iLxHSBucH  DSR  Chxruroxsgoin  Opbrationxm  an  dkr  Hand; 
ELuMiscHBK  BiOBACBTUNOXN.  Von  Piof.  Dr.  Fedor  Kiause  in 
Gemdnflchalt  mit  Dr.  Emil  Honnaii.  Berixa  and  Wien:  Urban  and 
SchwanenbeiK,  10x3.    Parts  I  and  II. 


wide  margined  pages,  with  their  beautifully  clear 
type  and  marvel  ously  executed  illustrations  make  a 
lasting  appeal  on  first  inspection. 

The  plan  of  the  work  is  pretentious.  There  are 
to  be  six  volumes  in  all,  of  which  only  the  first  two 
have  appeared,  dealing  with  the  general  principles 
of  operative  technique  and  the  surgery  of  the  head. 
The  fundamental  purpose  back  of  the  work  is  to 
detail  operative  procedure  both  from  the  purely 
technical  as  well  as  from  the  clinical  point  of  view. 
In  this  we  note  a  similarity  to  the  excellent  English 
work  on  operative  surgery  by  Jacobson,  and  a 
variation  from  almost  all  other  similar  treaties. 
And  just  here  we  may  say  that  these  first  two  vol- 
umes furnish  excellent  testimony  that  Krause  is 
going  to  turn  out  a  finished  product  in  every  sense 
of  the  word. 

Volume  I  takes  lip  in  great  detail  the  subjects 
of  preparation  for  operation,  anaesthesia,  aspesis, 
bandaging  and  after-treatment,  the  treatment  of 
head  injuries,  operations  for  tumors  of  the  face, 
plastic  operations  on  the  face,  surgery  of  the  eye,  ear, 
nose,  and  sinuses,  and  finally  the  surgery  of  trifacial 
neuralgia.  If  we  say  that  each  of  these  various  sub- 
jects is  handled  in  a  fashion  that  mirrors  mastery, 
we  shall  spare  ourselves  the  impossible  task  of 
specific  criticism  in  necessarily  limited  space.  It 
is  a  pity  that  Krause  omitted  intratracheal  in- 
sufflation, under  the  head  of  anaesthesia,  and  it  is 
difficult  to  explain  the  omission,  for  only  recently, 
in  current  literature,  he  commented  on  the  excel- 
lence of  the  procedure,  in  head  surgery.  The 
chapter  on  trigeminal  neuralgia  is  a  particularly 
interesting  one,  in  that  it  furnishes  a  complete 
description  of  all  types  of  operations  on  the  gas- 
serian  ganglion  and  all  its  branches,  and  also  in 
that  Krause  states  unequivocally  that  many  cases 
of  trigeminal  neuralgia  are  permanently  cured  by 
alcohol  injections. 

The  second  volume,  consisting  of  three  hundred 
and  fifty  pages,  takes  up  the  surgery  of  the  superior 
and  inferior  maxilla,  and  the  mouth,  resection  of 
the  temporo-maxillary  articulation,  surgery  of  the 
pharynx,  salivary  glands,  facial,  occipital  and 
cervical  nerves,  and  finally,  the  surgery  of  the  brain. 
This  final  part,  devoted  to  the  brain,  follows  very 
closely  the  lines  developed  by  Krause  in  his  two 
volume  work  on  the  brain  and  spinal  cord,  and  is  an 
essential  to  every  one  who  aspires  to  know  and  do 
neurological  surgery. 

The  most  exacting  critic  who  set  about  deliberate- 
ly to  discover  flaws  in  either  of  the  two  volumes 
would  find  himself  confronting  a  problem.  In  the 
second  volume  no  mention  is  made  of  the  admirable 
method  of  approach  to  the  temporo-maxillary 
articulation  devised  by  Lilienthal,  but  even  this 
omission  may  be  overlooked  on  the  basis  that  Krause 
is  presenting  data  from  the  point  of  view  of  his  own 
personal  experience. 

Finally,  a  critique  of  these  two  volumes  must  call 
special  attention  to  the  illustrations.  Even  we,  in 
this  country,  who  have  grown  more  or  less  accus- 
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tomed  to  the  high  standard  of  surgical  illustrating 
set  by  Broedel  with  his  beautiful  ross-board  and 
wash  work,  must  marvel  at  the  accomplishments 
of  Krause's  anonymous  artist.  The  plain  black 
and  white,  as  well  as  the  colored  plates,  are  artistic 
gems;  but  what  is  more  important,  they  tell  the 
story  of  the  steps  and  details  of  the  various  opera- 
tions so  clearly  that  the  text  often  becomes  a  matter 
of  secondary  consideration. 

A  good  book,  as  well  done  as  this,  is  an  inspiration. 


THE  wish  selfishly  expressed  above,  to  own  the 
volumes  of  Krause  to  the  exclusion  of  all 
other  readers,  might  have  been  attended  with  a 
lurking  sense  of  faint  shame  were  it  not  for  the 
fact  that  there  was  to  follow  the  expression  of  the 
hope  that  an  equally  attractive  book,  by  Kanavel,^ 
might  be  placed  in  the  hands  and  under  the  eyes  of 
every  medical  practitioner.  If  one  were  asked  to 
name  the  classical  medical  treaties  on  the  hand,  he 
would  be  safe  in  venturing  as  an  answer,  the  mono- 
graph in  Volkmann's  Vortraege  by  Gerhard — Die 
Hand  des  Kranken — and  this  volume  by  Kanavel. 

Kanavel  himself  notes  the  inexplicable  fact  that 
although  the  importance  of  the  subject  of  acute 
infections  of  the  hand  has  been  recognized  since 
earliest  times,  the  student  cannot  find  clear  de- 
scriptions of  the  various  types  of  disease,  with  methods 
of  diagnosis  and  treatment,  in  either  textbooks  or 
special  articles.  This  want  is  now  adequately 
filled.  In  his  work,  of  which  this  is  the  second 
edition,  Kanavel  describes  under  two  heads  the 
simpler  hand  infections,  and  the  grave  infections, 
imder  which  latter  head  he  takes  up  tenosynovitis, 
fascial  space  abscess,  lymphangitis,  and  allied  con- 
ditions. His  method  of  developing  his  thesis  is 
admirable;  a  general  discussion  of  the  important 
points  in  diagnosis,  followed  by  the  general  prin- 
ciples underlying  treatment,  then  four  chapters  on 
the  anatomy  of  the  hand  and  forearm  as  it  bears 
on  the  surgical  treatment  of  these  regions,  and  final- 
ly seventeen  chapters  devoted  to  a  detailed  con- 
sideration of  the  pathology,  symptomatology, 
diagnosis,  differential  diagnosis,  and  surgical  treat- 
ment of  the  various  grave  types  of  infection. 

Any  man  who  has  enjoyed  the  privilege  of  ex- 
tensive out-patient  work,  and  who  has  practiced 
carefully  the  arts  of  observation  and  inductive 
reasoning,  will  have  confirmed,  independently, 
many  of  the  practical  conclusions  reached  by 
Kanavel.  Those  who  have  not  enjoyed  such  priv- 
ilege will  find  that  in  treating  acute  diseases  of  the 
hand,  this  book  will  serve  as  a  vade  mecum  to  be 
trusted  under  all  conditions  as  a  safe,  sane,  and  in- 
valuable guide. 

^iNTKcnoNB  OF  THE  Hamd.  A  Guide  to  Surgical  Treatment  of 
Acute  and  Chronic  Suppurative  Processes  in  the  Fingers,  Hand,  and 
Forearm.  By  Allen  B.  Kanavel,  M.  D.  Second  Edition,  Lea  &  Febi- 
ger.    Philadelphia  and  New  York,  19x4.. 


THE  excellent  reasons  why  every  physician  should 
know  medical  history^  are  so  numerous  that 
they  might  well  be  codified;  and  yet  it  would  seem 
that  the  doctors  as  a  class  are  waiting  for  some  gentle 
Elia  to  savor  the  subject  and  serve  it  in  the  form  of 
Tales  of  Old  Physic.  However  this  may  all  be,  we 
feel  that  there  is  a  distinct  place  in  a  specialized 
journal  of  surgery,  among  reviews  of  surgical  books,, 
for  a  note  on  a  purely  historical  work;  and  if  jus- 
tification is  necessary,  we  plead  a  pardonable  degree 
of  Chauvinism,  in  that  Garrison's  History  of  Med- 
icine is  the  product  of  an  American.  Furthermore, 
is  is  not  only  the  most  adequate  history  of  medicine 
ever  turned  out  in  our  country,  but  also  compares 
most  favorably  with  any  other  one  volume  work 
produced  anywhere,  not  even  excepting  Julius 
PageFs  Geschichte  der  Medicin, 

As  regards  simplicity  and  beauty  of  style  and 
diction,  adequacy  of  illustrations,  and  attractive 
and  orderly  development  of  sequence,  nothing  is 
left  to  be  desired.  Adhering  to  the  now  well- 
established  formula  of  treating  the  history  of 
medicine  in  eras,  Garrison  discusses,  in  twelve 
chapters,  the  subjects  of  Primitive  Medicine, 
Egyptian  Medicine,  Sumerian  and  Oriental  Med- 
icine, Greek  Medicine,  The  Byzantine  Period,  The 
Mohammedan  and  Jewish  Periods,  The  Media; vel 
Period,  The  Renaissance,  and  the  Seventeenth, 
Eighteenth,  Nineteenth,  and  Twentieth  Centuries, 
in  order.  By  the  discriminating  use  of  heavy  faced 
type  and  small  print,  Garrison  furnishes  balance 
to  his  pages,  and,  as  it  were,  a  foothold  to  his  reader. 
Furthermore,  his  admirable  interpolations  regarding 
the  cultural  asi)ects  of  the  various  periods  lends  a 
certain  charm  of  personal  warmth  that  is  most 
attractive.  For  instance,  under  the  head  of  the 
cultural  aspects  of  medicine  during  the  1700  period, 
he  brings  us  in  close  face  to  face  contact  with  many 
notables,  among  them.  Hunter,  Haller,  Heberden, 
and  Garth;  their  doings,  their  clothes,  their  earn- 
ings; he  pictures  eighteenth  century  quackery  in  a 
fashion  that  should,  through  a  sense  of  historical 
perspective,  assuage  us  in  our  waUings  concerning 
present  day  charlatanry,  and  bring  us  peace;  and 
then  finally  he  outlines  the  status  of  surgery  in  the 
various  continental  countries,  the  growth  of  hos- 
pitals abroad  and  of  hospitals  and  medical  schools 
in  America  during  this  era. 

The  introduction  is  ostensibly  a  preface  of  purpose, 
but  as  a  matter  of  fact,  it  is  a  charmingly  discursive 
essay  on  the  history  of  medicine,  in  which,  among 
other  things,  a  gentle  quietus  is  put  upon  the  doc- 
trine of  the  enthusiast  who  advocates  lumbering 
up  the  already  burdened  curriculum  of  the  medical 
school  with  an  obligatory  course  on  the  history  of 
medicine. 

*  An  Intsoduction  to  the  History  op  Medionb.  with  Medical 
Cbsonology.  BiBUOGKAPmc  Data,  and  Test  Questions.  By 
Fielding  H.  Garrison,  A.  B.,  M.  D.  Illustrated.  Pniladdphia  and 
London:    W.  B.  Saunders  Co.,  1914. 
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I  WOULD  indeed  be  lacking  in  gratitude 
if  I  failed  to  express  to  the  fellows  of  the 
Southern  Surgical  and  Gynecological 
Association  my  deep  appreciation  of 
the  great  honor  conferred  upon  me  in  electing 
me  to  the  highest  office  within  your  gift. 
Until  quite  recently  it  was  my  intention  to 
follow  the  usual  custom  on  such  occasions, 
and  to  deliver  to  you  a  general  address,  but 
after  reading  and  re-reading  the  masterful 
oration  of  my  distinguished  predecessor, 
Dr.  J.  M.  T.  Finney,  delivered  at  the  last 
meeting  of  this  association,  and  hearing  his 
equally  scholarly  address  at  the  recent  meeting 
of  the  American  College  of  Surgeons  in 
Chicago,  it  seems  to  me  that  the  subject 
matter  usually  covered  in  such  addresses  has 
been  exhausted  —  at  least  for  a  time. 

I,  therefore,  trust  that  you  will  pardon  me 
if  I  depart  from  the  usual  rule  and  present  to 
you  a  subject  of  my  own  selection;  namely, 
the  diagnosis  and  surgical  technique  to  be 
employed  in  the  handling  of  acute  abdom- 
inal conditions,  illustrating  many  interesting 
points  in  diagnosis  and  technique  with 
original  drawings.  Under  this  head,  I  shall 
consider  — 


First.  Gunshot  and  stab  wounds  of  the 
abdomen. 

Second.  Injuries  to  abdominal  viscera, 
resulting  from  severe  abdominal  contusions. 

Third.    Acute  intestinal  obstruction. 

I  have  selected  the  above-mentioned  sub- 
jects for  the  reason  that  they  constitute  a 
distinct  group  of  acute  abdominal  conditions 
where  immediate  operative  treatment  is 
mandatory,  the  mortality  depending  upon 
the  time  of  operation  and  the  technique 
employed. 

With  the  exception  of  the  last  subject,  acute 
intestinal  obstruction,  few  individual  op- 
erators have  had  the  opportunity  to  draw 
conclusions  from  a  large  series  of  cases  to  be 
treated  under  the  first  two  headings,  namely, 
gimshot  and  stab  wounds  of  the  abdomen, 
and  severe  abdominal  contusions.  I,  there- 
fore, will  present  in  detail  certain  points  in 
the  diagnosis  and  technique  of  this  work 
which  I  have  found  of  value  in  the  handling 
of  a  large  number  of  such  injuries.  I  shall 
then  take  up  some  important  technical  meth- 
ods which  I  have  found  of  value  in  dealing 
with  the  equally  serious  pathology  resulting 
from  acute  intestinal  obstruction. 


^President's  Address  read  before  the  Southern  Surgical  and  Gynecological  Association,  December  17, 1913,  Atlanta,  Georgia. 
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Fig.  I.  A,  Multiple  gimshot  wounds  of  the  small  bowel. 
Patient  suffeiing  a  fatal  injury  with  no  immediate  symp- 
toms iudicaling  the  seriousness  of  the  injury.  B,  Multiple 
gunshot  wounds  of  mesentery.  Patient  suffering  fatal 
injury  with  immediate  symptoms  of  haemorrhage  and 
shock. 

GUNSHOT  AND  STAB   WOUNDS   OF 
THE  ABDOMEN 

Classification.  Gunshot  and  stab  wounds 
of  the  abdomen  may  be  classified  under  three 
heads : 

1.  The  simple  penetrating  wound,  or  a 
wound  where  the  knife  or  bullet  penetrates 
the  peritoneal  cavity  without  injury  to 
abdominal  viscera. 

2.  Penetrating  and  perforating  wounds,  or 
wounds  where  the  knife  or  bullet  penetrates 
the  peritoneal  cavity  and  injures  either  solid 
or  hollow  viscera,  or  both. 

3.  Complicated  wounds,  or  wounds  in 
which  the  entrance  to  the  abdominal  cavity 
is  made  by  knife  or  bullet  through  chest, 
pleura,  and  diaphragm  with  or  without  injury 
to  abdominal  viscera. 

Diagnosis.  It  is  at  times  exceedingly  dif- 
ficult   to  differentiate    between    the   simple 


penetrating  wound  and  the  penetrating  and 
perforating  wound.  I  have  time  and  again 
operated  on  a  patient  whose  abdomen  has 
been  penetrated  by  a  bullet  with  both  a 
wound  at  entrance  and  exit,  where  no  damage 
to  peritoneal  viscera  was  found  when  the 
abdomen  was  opened  and  careful  search  for 
perforations  was  made.  Such  wounds  give 
few  or  no  symptoms.  Again,  I  have  operated 
on  many  cases  in  which  there  were  present  no 
symptoms  indicating  the  serious  nature  of  the 
injury  for  the  reason  that  the  patient  was  not 
bleeding,  as  the  perforations  were  in  the 
"bloodless"  portion  of  the  bowel. 

Fig.  I  illustrates  the  difficulties  encountered 
in  differentiating  between  the  two  types  of 
wounds.  The  simple  perforating  wound  is 
the  type  of  wound  that  the  mihtary  surgeon 
often  rejKirts  as  recovering  from  undoubted 
multiple  bowel  injuries,  without  operation. 
The  civil  surgeon  recognizes  that  there  is  no 
method  of  telling  whether  injury  to  hollow 
viscera  has  occurred,  unless  perforations  are 
demonstrated  by  means  of  an  abdominftl 
section  and  careful  search.  I,  therefore, 
seriously  question  the  diagnosis  in  the  re- 
ported recoveries  from  such  injuries  under  the 
expectant  plan  of  treatment. 

In  the  penetrating  and  perforating  wounds 
giving  no  alarming  symptoms,  delay  in 
exploring  is  the  usual  rule,  and  when  the  ex- 
ploration is  at  last  made  the  patient  is  found 
to  be  suffering  from  a  lethal  peritonitis.  In 
contra-distinction  to  the  symptoms  occurring 
in  the  above-mentioned  cases,  we  have 
another  type  of  penetrating  and  perforating 
wound,  giving  immediate  and  alarming 
symptoms.  In  these  cases  multiple  per- 
forations of  the  mesentery  are  present  and 
profuse  bleeding  occurs  at  once,  bringing 
about  profound  symptoms  of  shock.  Such 
cases  demand  immediate  operative  treatment. 

In  the  penetrating  and  perforating  wounds 
with  multiple  injuries  to  liver,  spleen,  hollow 
viscera  and  mesenteric  vessels,  the  diagnosis, 
of  course,  is  simple. 

Comphcated  wounds  resulting  from  both 
knife  or  bullet  are  wounds  in  which  the 
peritoneal  cavity  is  penetrated  by  the  en- 
trance of  the  bullet  or  knife  through  the  chest, 
the  abdomen  being  opened  through  the  dia- 
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Fig.  ., 


phiagm.  While  the  majority  of  wounds  of 
this  type  are  readily  recognized,  I  have  seen 
quite  a  number  of  such  injuries  in  which  the 
diagnosis  was  difficult.  In  all  stab  and  gun- 
shot wounds,  where  the  bullet  or  knife  enters 
as  low  as  the  sixth  interspace,  irrespective  of 
symptoms,  injury  to  the  cUaphragm  should  be 
suspected  and  such  wounds  should  be  ex- 
plored. The  exploration  should  be  made 
preferably  through  the  abdomen.  Should 
exploration  be  made  through  the  chest  and 
an  injury  to  the  diaphragm  be  found,  it  would 
be  impossible  to  tell,  without  opening  the 
abdomen,  whether  or  not  fatal  perforations 
of  hollow  viscera  existed,  unless  there  is 
present  severe  shock  indicating  hjemorrhage. 
The  abdominal  route  is,  therefore,  the  method 
of  choice,  as  it  will  enable  the  operator  to  view 
the  damage  and  apply  at  once  proper  methods 
of  repair  to  both  abdominal  viscera  and 
diaphragm.  This  is  the  only  certain  method 
of  making  a  correct  diagnosis  in  cases  of 
this  character. 

Before  taking  up  the  technique  to  be  em- 
ployed in  the  handling  of  these  cases,  I  shall 
call  your  attention  to  several  illustrations 
of  the  various  types  of  wounds  coming  under 
the  classification  above  outhned.  Fig,  2 
illustrates  a  type  of  penetrating  and  per- 
forating wound.  It  will  be  noted  that  the 
bullet  entered  the  peritoneal  cavity  at  the 


lower  border  of  the  ribs  on  the  right  side, 
penetrating  Uver,  gall-bladder,  and  stomach, 
the  wound  of  exit  being  at  the  outer  border  of 
the  left  rectus  muscle.  This  patient  was 
operated  on  one  hour  after  he  was  shot  and 
his  recovery  was  uneventful. 

Fig.  3  shows  a  complicated  stab  wound  of 
the  chest  and  abdomen  in  which  may  be  seen 
the  spleen,  small  intestine,  omentum,  stomach 
and  colon,  prolapsed  through  the  diaphragm 
into  the  pleura.  There  were  multiple  visceral 
injuries  in  this  case,  but  the  patient  re- 
covered following  a  combined  operation. 

Treatment.  There  is  but  one  treatment  of 
such  injuries  and  that  can  only  be  accom- 
plished by  means  of  immediate  abdominal 
section  and  careful  repair  of  all  damage  to 
viscera. 

The  surgical  treatment  of  gunshot  and  stab 
wounds  of  the  abdomen  may  be  considered 
under  four  heads: 

1.  Preparation  and  examination  of  patient. 

2.  Method  of  locating  injuries  to  peritoneal 
viscera. 

3.  Repair  of  such  injuries, 

4.  After-treatment. 

Preparation  and  examination  of  patient. 
As  many  of  these  cases  are  received  pro- 
foundly intoxicated,  it  is  advisable,  unless  the 
patient  has  vomited  blood,  to  wash  out  the 
stomach  before  the  anaesthetic  is  given;  the 
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removal  of  the  stomacb  contents  will  greatly 
aid  both  anaesthetist  and  operator.  The 
abdomen  should  be  prepared  in  the  usual  way 
and  the  wound  of  entrance  should  be  care- 
fully explored.  No  information  whatever 
can  be  obtained  by  the  use  of  the  probe. 

Fig,  4  shows  the  proper  method  of  incising 
the  wound  of  entrance  and  tracing  the  wound 
into  the  peritoneal  cavity  with  the  sterile 
finger.  On  the  left-hand  side  of  this  illustra- 
tion may  be  seen  a  classical  stab  wound  of  the 


Fig.  5- 

abdomen  showing  the  prolapsed  small  bowel 
ajid  the  omentum  protruding  from  the  wound. 
Before  returning  prolapsed  bowel  and  omen- 
tum, it  should  be  carefully  cleansed  with 
normal  saline.  Occasionally  you  will  find  a 
loop  of  strangulated  bowel  in  the  stab  wound. 
The  strangulation  is  readily  relieved  by  en- 
larging the  wound. 

The  patient  having  been  prepared,  the 
abdomen  is  opened  through  a  median  in- 
cision, beginning  an  inch  below  the  ensiform 
cartilage  and  extending  an  inch  below  the 
umbilicus.  This  incision  gives  free  access  to 
the  abdominal  viscera  and  can  be  lengthened 
in  either  direction  if  conditions  demand. 

Method  of  locating  injury.  There  is  nothing 
of  more  importance  in  dealing  with  injuries 
of  this  type  than  a  thorough  examination  of 
the  entire  peritoneal  contents.  It  is  a  well- 
known  fact  that  unless  a  systematic  search 
for  visceral  injuries  is  made,  perforations  will 
be  overlooked  and  the  overlooked  perforation 
is,  as  a  rule,  the  one  responsible  for  the  pa- 
tient's death.  It  is,  therefore,  necessary 
that  such  a  search  be  made  in  a  manner  that 
will  enable  the  operator  to  handle  the  viscera 
as  gently  and  rapidly  as  possible,  without 
adding  to  the  already  existing  shock.     The 
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method  I  have  found  most  satisfactory  is  as 
follows: 

As  soon  as  the  abdomen  is  opened  the 
liver  and  spleen  are  examined,  and  if  haemor- 
rhage from  either  organ  exists  it  should  be 
properly  dealt  with.  If  such  hiemorrhage  can 
not  be  controlled  through  the  median  in- 
cision, it  is  advisable  to  cut  the  rectus  at 
right  angles.  This  procedure,  while  by  no 
means  ideal,  will  enable  the  operator  to 
quickly  control  the  hsmorrhage,  and  produces 
less  shock  than  would  follow  the  forcible 
retraction  of  the  median  incision  and  the 
rough  handling  of  the  injured  viscera.  The 
anterior  border  of  the  stomach  is  now  searched 
for  perforations.  If  no  perforations  are  found, 
a  rent  is  made  in  the  gastrocolic  omentum, 
opening  into  the  lesser  peritoneal  cavity. 
Tlirough  this  opening  the  posterior  wall  of 
the  stomach  is  examined  and  any  injury  to  the 
stomach  or  pancreas  is  noted. 

Fig.  s  shows  the  technique.  The  wound  in 
the  omentum  is  at  once  dosed  in  the  manner 
shown  in  Fig.  6.  The  transverse  colon  is  next 
examined  and  particular  attention  is  paid  to 
both  the  splenic  and  hepatic  flexures,  as 
wounds  in  this  locality  are  frequently  over- 
looked. Throwing  back  the  transverse  colon, 
the  small  bowel  will  be  seen  to  emerge  through 


Fig.  7- 

the  transverse  mesocolon  as  is  shown  in  Fig. 
7.  Lifting  up  the  small  bowel  at  the  angle 
of  Tritz,  the  operator  examines  it  inch  by 
inch  as  the  assistant  returns  it  to  the  perito- 
neal cavity  (Fig.  8).  All  perforations  found 
are  immediately  repaired,  and  when  the  small 
bowel  is  traced  to  the  ileocascal  valve,  the 
operator  may  feel  confident  that  no  perfora- 
tions have  been  overlooked.  The  csecum, 
ascending  and  descending  colon,  and  sigmoid 
are  next  examined  and  if,  in  the  judgment  of 
the  operator,  it  is  necessary,  the  patient  is 
placed  in  the  Trendelenburg  posture,  so  that 
any  wounds  that  may  exist  in  rectum  or 
bladder  may  be  located  and  repaired,  I 
have  found  this  method  of  search  simple  and 
satisfactory.  If  the  patient  is  profoundly 
shocked,  it  is  generally  my  custom  to  start 
irrigating  the  abdominal  cavity  with  saline, 
as  soon  as  the  peritoneum  is  incised.  Fig.  9 
will  illustrate  the  method  by  which  this  is 
accompHshed.  You  will  note  the  stab  wound 
above  the  pubis  with  the  drain  placed  in  the 
vesicorectal  pouch  and  the  saline  flowing 
from  the  tube.  This  irrigation  is  not  done 
for  cleansing,  but  for  stimulation.  It  is 
astonishing  how  quickly  a  badly  shocked 
patient  will  show  signs  of  improvement  as  the 
hot  saline  is  absorbed.  I  called  attention  to 
the  value  of  this  procedure  in  a  paper  read 
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before  the  Mississippi  Valley  Medical  As- 
sociation on  Oct.  12,  1904.  Dr.  E.  Wyllys 
Andrews,  of  Chicago,  has  since  devised  a 
special  irrigating  apparatus  for  this  purpose. 

In  the  repair  of  perforations  of  the  bowel  I 
have  found  that  they  can  best  be  closed  either 
by  a  purse-string  suture  or  by  a  through  and 
through  stitch,  supplemented  by  the  Lembert 
stitch.  Not  infrequently  multiple  perfora- 
tionsare  foundin  close  proximity,  necessitating 
bowel  resection.  Fig.  10  illustrates  a  rapid 
method  of  bowel  resection  in  such  cases. 
The  bowel  is  folded  on  itself  and  the  mesentery 
is  clamped  with  a  strong  forceps,  the  segment 
of  injured  bowel  is  rapidly  removed,  and  a 
cobblers'  stitch  is  now  placed  to  control 
haemorrhage.  The  anastomosis  can  then  be 
made  with  the  Murphy  button  or  suture 
{Fig.  11). 

It  is  far  better  to  resect  in  such  cases  than 
to  repair  with  suture  if  there  is  the  slightest 
question  regarding  the  blood  supply  to  the 
bowel. 

WOUNDS  OF  THE  LIVER 

Gunshot  wounds  of  the  hver  are  seen  far 
more  frequently  than  stab  wounds.  This 
is  explained  by  the  fact  that  the  majority 
of  people  are  right-handed,  hence,  with  two 
individuals  facing,  the  knife  in  the  r^ht  hand, 
would  naturally  strike  the  left  side.  Hfemor- 
rhage  from  liver  wounds  at  times  is  profuse, 
but  as  the  blood  pressure  in  the  liver  is  the 
lowest  in  the  body,  such  wounds  have  a 
tendency  to  cease  bleeding  without  inter- 


Fig.  9. 

ference,  unless  a  large  vessel  is  injured.  I 
again  wish  to  call  attention  to  Fig.  2  which 
illustrates  a  method  used  to  control  hemor- 
rhage due  to  a  gunshot  wound  of  the  hver  in 
which  the  gall-bladder  and  stomach  were  also 
injured.  You  will  note  the  catheter  intro- 
duced through  the  wound  of  entrance  and 
through  the  wound  in  the  liver,  after  the 
gall-bladder  has  been  removed.  You  will 
also  see  the  strip  of  gauze  threaded  through 
the  loop  in  the  catheter,  ready  to  be  drawn 
through  the  hver,  and  the  wound  of  entrance. 
This  accomplishes  the  double  purpose  of 
hsemostasis  and  drainage. 

Fig.  12  shows  a  method  of  controlling 
haemorrhage  from  the  hver  by  the  use  of 
gauze  and  suture  in  combination. 

Fig.  13  shows  a  method  of  controlling 
wounds  of  the  hver  by  the  suture  alone.  In 
this  connection  let  me  say  that  no  special 
needle  is  necessary  for  this  work.  If  a  large 
needle  is  threaded  with  No.  3  catgut  and  we 
sew  with  the  eye  of  the  needle,  instead  of  the 
point,  we  get  the  same  results  that  would  be 
gotten  by  the  use  of  the  many  special  needles 
that  have  been  devised  for  this  work. 

GUNSHOT  AND  STAB   WOUNDS  OF    THE  SPLEEN 

Gunshot  and  stab  wounds  of  the  spleen  are 
quite  common,  particularly  the  latter.     It  is 
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important,  if  possible,  to  save  the  spleen. 
This  can  often  be  done  by  sutures  and  gauze. 
Fig.  14  illustrates  a  method  of  reenforcing 
the  sutures  by  utilizing  the  omentum.  To  my 
former  associate.  Dr.  Kirchner,  belongs  the 
credit  for  devising  this  technique  which  has 
been  the  means  of  saving  the  spleen  in  a 
number  of  cases  without  the  use  of  which 
splenectomy  would  have  been  necessary.  If 
the  rent  or  wound  in  the  spleen  is  such  that 
it  can  not  be  repaired  by  suture  and  omental 
regnforcement,  the  spleen  should  be  removed. 
Fig.  1 5  shows  the  spleen  delivered  through  the 
abdominal  incision,  ready  for  removal.  Fig, 
16  shows  the  interlocking  figure  of  eight 
sutures  in  place,  to  control  hsemorrhage  from 
the  stump  after  removal  of  the  spleen. 

INJURIES    TO    THE   DIAPHRAGM 

The  handling  of  complicated  wounds  is  at 
times  difficult,  as  the  diaphragm  is  invariably 
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injured.  Prolapse  of  vbcera  into  the  chest 
is  the  rule,  and  we  have  to  deal,  not  only  with 
the  pleura  and  diaphragm,  but  with  the 
abdominal  contents  as  well.  If  a  loop  of 
bowel  is  prolapsed  into  the  pleural  cavity 
and  the  bowel  is  perforated,  the  pleura  is 
always  infected.  A  wound  of  the  diaphragm 
can  frequently  be  repaired  through  the  chest 
wound,  and  when  the  wound  in  the  chest  is 
sufficiently  large  to  permit  such  repair,  it 
should  be  done  (Fig.  16).  As  the  abdomen 
must  be  opened  in  all  such  wounds,  the  com- 
bined method  is  the  method  of  choice.  Fig. 
17  illustrates  the  diaphragm  being  repaired 
through  the  abdominal  incision.  Note  the 
forceps  pulling  the  diaphragm  down. 

It  is  astonishing  how  slightly  the  patient 
is  affected  by  a  pneumothorax  of  one  side.  I 
have  often  viewed,  through  a  huge  chest 
wound,  the  lung  partially  functionating  with 
the  patient  lying  tranquilly  on  the  table. 
After  the  diaphragm  has  been  repaired,  in- 
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juries  to  abdominal  viscera  should  be  searched 
for  and  properly  handled.  If  there  has  been 
no  contamination  of  the  pleural  cavity,  the 
chest  wound  should  be  closed  without  drain- 
age. If,  however,  infection  of  the  pleura  is 
suspected,  drainage  should  be  instituted. 

It  has  been  my  invariable  custom  to  drain 
all  gunshot  and  stab  cases  where  there  was 
extensive  soiling  of  the  peritoneal  cavity  and 
where  severe  hiemorrhage  existed.  The 
drainage  is  accomplished  by  means  of  a  glass 
tube  introduced  through  a  stab  wound  above 
the  pubis  and  placed  at  the  most  dependent 
portion  of  the  vesicorectal  pouch,  as  illustrated 
by  Fig.  19.  In  the  lower  left-hand  comer  is 
shown  the  improper  method  of  placing  the 
drain,  the  cut  above  showing  the  proper 
method. 

Closing  the  abdominal  wound.  If  the  pa- 
tient is  badly  shocked,  the  wound  should  be 
closed  with  a  through  and  through  suture,  as 
it  can  be  more  quickly  applied  than  the  layer 
suture.  Although  it  would  seem  out  of  place 
to  illustrate  the  technique  of  a  through  and 
through  closure  before  so  distinguished  a 
body  of  surgeons,  my  observation  has  been 
that  few  operators  make  such  a  closure  cor- 
rectly. Fig.  20  illustrates  the  method  taught 
by  that  great  pioneer  and  master  abdominal 
surgeon,  the  late  Joseph  Price.  The  closure 
is  made  with  a  long,  straight  needle;  the  skin 
is  retracted  and  the  needle  is  made  to  pierce 
the  margin  of  the  skin  and  body  of  the  rectus 
muscle,  catching  the  edge  of  the  peritoneum. 
The  needle  next  traverses  the  opposite  side  in 


the  same  manner.  When  the  sutures  are  all 
placed,  the  ends  are  bunched  and  the  wound  is 
elevated  by  traction.  When  the  sutures  are 
tied,  it  will  be  seen  that  the  peritoneum  will 
approximate,  and  perfect  coaptation  of  like 
tissues  from  below  upward  is  accomphshed. 
A  beautiful  coaptation  of  skin  is  obtained  by 
using  the  "gUding  approximation"  taught 
us  by  the  lamented  Price.  If  the  patient  is 
not  too  badly  shocked,  the  ordinary  closure 
should  be  made. 

MORTALITY 

The  mortality  in  gunshot  and  stab  wounds 
of  the  abdomen  is  high — approximately  50 
per  cent.  Dr.  Kirchner  and  I  are  now  at  work 
carefully  tabulating  the  large  number  of 
cases  coming  under  our  care  during  our  ser- 
vice at  the  St.  Louis  City  Hospital.  We  hope 
to  publish  shortly  a  complete  analysis  of  the 
histories  of  all  our  cases.  Granting  a  mor- 
tality of  50  per  cent  following  operative 
treatment  of  such  injuries,  I  candidly  believe 
that  100  per  cent  mortality  would  result  from 
the  expectant  plan  of  treatment  in  all  cases 
where  multiple  bowel  perforations  existed. 

As  the  after-treatment  of  gunshot  and  stab 
wounds  is  practically  the  same  as  that  applied 
to  the  treatment  of  the  conditions  which  are 
next  to  be  considered,  I  will  discuss  it  later. 

INJtJRIES  TO  ABDOMINAL   VISCERA  RESULTING 
FROM   SEVERE  ABDOMINAL  CONTOSIONS 

Such  injuries  are,  as  a  rule,  the  result  of 
falls,  kicks,  or  blows  to  the  abdominai  wall, 
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automobile  accidents,  etc.  The  viscera 
usually  involved  are  the  liver,  spleen,  small 
bowel,  mesentery,  and  bladder.  In  many  of 
these  cases,  profound  symptoms  of  shock 
immediately  develop.  In  others,  the  symp- 
toms are  slight.  Careful  examination  of  such 
patients  will,  as  a  rule,  indicate  that  injury 
to  viscera  has  occurred.  Early  exploration 
should  be  the  rule  in  all  such  injuries.  To 
show  that  severe  damage  to  viscera  can  exist 
without  producing  alarming  symptoms,  I 
shall  briefly  relate  a  case: 

A  young  boy,  seventeen  years  old,  who  came  under 
my  care  at  the  St.  Lams  City  Hospital.  While 
returning  from  swimming,  be  fell  heavily  upon  a 
large  boulder,  striking  his  left  side.  Although  he 
suffered  temporarily  from  shock,  he  was  able  to 
walk  to  his  home,  a  distance  of  eight  blocks,  one- 
half  an  hour  after  receiving  the  injury.  Three  days 
after  the  accident  he  was  admitted  to  the  hospital 
with  a  high  temperature,  rapid  pulse,  and  on  ex- 
amination a  large  mass  was  found  on  the  left  side 
in  the  region  of  the  spleen,  extending  well  over  to  the 
midline.  The  expectant  plan  of  treatment  was 
applied  in  this  case.  Twenty-four  hours  after 
admissioD  the  capsule  of  the  spleen  ruptured,  and 


Fig.  15. 

although  splenectomy  was  immediately  done,  he 
died  a  few  hours  later,  as  the  result  of  hemorrhage 
and  shock  due  to  a  large  rent  in  the  spleen. 

Another  most  interesting  case  illustrated  by 
Fig,  11  was  admitted  to  the  hospital  with  the  fol- 
lowing history;  This  patient,  a  telegraph  operator 
by  occupation,  while  intoxicated,  was  struck  by  an 
automobile  and  rendered  unconscious.  Regaining 
consciousness,  he  came  to  the  hospital  and  was 
admitted  as  a  "walker."  Upon  examination  it 
was  found  that  he  had  sustained  a  fracture  of  the 
upper  third  of  the  right  arm,  abrasions  and  con- 
tusions on  the  legs  and  hips.  At  this  time  there 
was  no  evidence  of  the  existence  of  internal  in- 
juries. When  admitted  to  the  hospital  at  i  -.50  a.  u., 
his  pulse  was  100,  respirations  24,  temperatue  g3.8°. 
On  the  following  afternoon,  his  pulse  was  84, 
respirations  24,  and  temperature,  101°.  He  com- 
plained of  abdominal  pain  and  was  unable  to 
urinate.  The  abdomen  became  distended  and 
tympanitic.  The  recti  muscles  became  rigid  and 
there  was  dullness  in  both  flanks.  He  complained 
of  intestinal  cramps  and  vomited  fluid  containing 
undigested  food.  His  pulse  was  118.  respirations 
i4,  and  temperature  100°  Fahrenheit.  A  diagnosis 
of  obstruction  was  made  and  the  abdomen  was 
immediately  opened.  The  mesentery  was  found 
bruised  in  several  places,  and  in  one  place  there  was 
a  large  rent  extending  from  the  root  of  the  mesentery 
to  the  border  of  the  intestine.  A  loop  of  small  bowel 
was  found  prolapsed  through  the  mesenteric  rent 
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and  tightly  constricted.  The  obstruction  was 
reduced  and  the  mesentery  was  repaired.  No 
further  injuries  were  found.  The  patient  made  a 
rapid  recovery. 

The  two  cases  reported  above  illustrate  the 
fact  that  severe  and  fatal  injuries  of  this  type 
may  exist  with  practically  no  symptoms.  In 
contra-distinction  to  the  symptoms  found  in 
the  two  cases  above  reported,  Fig.  22  shows  a 
severe  injury  to  mesentery  and  jejunum. 

This  patient,  a  well  nourished  male,  29  yearsold, 
was  admitted  to  the  hospital  twenty  minutes  after 
having  been  run  over  by  a  wagon.  He  gave 
evidence  of  profuse  htemorrhage  and  was  badly 
shocked.  The  abdomen  was  immediately  opened 
and  the  injury  to  the  jejunum  and  mesentery  as 
here  shown  was  found.  The  mesentery  was  re- 
paired, resection  of  the  bowel  was  made,  and  an  end- 
to-end  anastomosis  was  done  with  the  Murphy 
button.  The  patient  died,  twelve  hours  after 
operation,  of  shock. 

EtJPTTJRE    OF    THE   URINARY    BLADDER 

Rupture  of  the  urinary  bladder  almost  in- 
variably results  from  abdominal  contusions. 
Such  ruptures  may  be  extra  or  intraperitoneal. 
Uncomplicated  injuries  to  the  bladder  of  this 
type  are  readily  recognized  and  respond  quick- 
ly to  early  operation.  The  complicated 
types,  namely,  those  in  which  there  exists 
severe  injury  to  pelvic  bones  and  to  abdominal 
viscera,  give  a  high  rate  of  mortality.     Ten 
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cases  of  rupture  of  the  bladder  have  come  un- 
der my  observation.  Three  of  these  were 
extraperitoneal.  All  recovered  following 
operation.  Four  were  intraperitoneal  rup- 
tures with  two  recoveries.  I  may  add  here 
that  one  of  these  cases  was  operated  on  by  me 
in  1888.  Of  the  complicated  cases,  namely, 
those  where  intraperitoneal  rupture  of  blad- 
der exists,  associated  with  severe  crushing  of 
pelvic  bones,  all  died. 

ACUTE   INTESTINAL  OBSTRUCTION 

At  the  last  meeting  of  this  Association,  Dr. 
Alexius  McGIannan  of  Baltimore  presented 
a  splendid  clinical  study  of  181  cases  of  acute 
intestinal  obstruction.  In  this  paper  he 
clearly  demonstrated  the  importance  of  the 
early  recognition  of  this  condition  and  its 
prompt  relief  by  surgical  measures.  In  a 
recent  paper  read  before  the  American  As- 
sociation of  Obstetricians  and  Gynecologists, 
Dr.  Walter  C.  G.  Kirchner  reported  a  careful 
study  of  seventy  cases  of  bowel  obstruction 
occurring  during  his  service  and  the  service 
of  the  writer  at  the  St.  Louis  City  Hospital. 
From  a  study  of  these  cases,  he  arrived  at 
practically  the  same  conclusions  as  those  of 


Fig.  19. 

Dr.  McGIannan.  Both  the  studies  of  Kirch- 
ner and  McGIannan  show  a  high  rate  of 
mortality  and  that  a  large  majority  of  such 
cases  reach  the  operating  table  late.  In  the 
seventy  cases  reported  by  Kirchner,  forty- 
seven  were  due  to  strangulated  hernia.  Of 
the  forty-seven  it   was  necessary  to  resect 
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Fig.  11. 

gangreaous  bowel  in  fifteen,  and  in  two 
enterostomy  was  done.  The  mortality  was 
28.8  per  cent.  Of  the  various  obstructions 
not  due  to  hernia  there  were  twenty-three: 
one  in  which  resection  was  necessary,  and  in 
three  enterostomy  was  performed.  Mor- 
tality was  52  per  cent.  In  ten  cases  of 
obstruction  due  to  post-operative  adhesions 
bowel  resection  was  necessary  in  one, 
and  in  one  enterostomy  was  done.  The 
mortality  was  50  per  cent.  Four  cases  of 
obstructions  due  to  pre-operative  adhesions, 
in  one  of  which  enterostomy  was  done,  re- 
sulted in  a  mortahty  of  50  per  cent. 

From  the  frightful  mortality  resulting  from 
this  condition  we  can  reach  but  one  con- 
clusion, namely,  that  the  general  practitioner 
is  badly  in  need  of  enlightenment  on  this 
subject.  In  our  series  of  cases  some  rather 
unusual  conditions  were  found.  Fig.  20 
illustrates  the  condition  found  in  a  case  which 
I  briefly  report. 

The  patient,  55  years  old,  was  admitted  to  the 
hospital  profoundly  shocked  and  vomiting  fxcal 
matlei.  The  abdomen  was  greatly  distended.  His 
pulse  was  96,  his  temperature  was  subnormal.  He 
was  immediately  taken  to  the  operating  room,  and  on 
opening  the  abdomen  a  huge  gall-stone  was  found 
blocking  the  ileum,  eighteen  inches  above  the 
lieocxcal  valve.  One  of  the  interesting  features  of 
this   case  was   that    the  patient   had   a    Meckel's 


diverticulum.  This,  however,  had  nothing  to  do 
with  the  obstruction.  The  gall-stone  and  divertic- 
ulum were  both  removed.  The  patient  made  an 
uninterrupted  recovery. 

Fig.  24  illustrates  a  most  interesting  case,  that  of 
a  young  man  who  came  to  the  hospital  with  the 
history  of  eight  days'  illness.  The  boy  was  the  son 
of  a  doctor,  and  his  father  stated  that  from  early 
infancy  he  had  suffered  at  frequent  intervals  from 
intestinal  colic  and  vomiting,  usually  relieved  by 
castor  oil.  On  admission  to  the  hospital,  his  con- 
dition was  critical.  On  opening  the  abdomen,  his 
appendix  was  found  attached  to  a  Meckel's  divertic- 
ulum, and  through  the  opening  made  by  this  attach- 
ment the  small  bowel  had  prolapsed,  twisting  the 
pedicle  of  the  Meckel's  and  bringing  about  an  acute 
obstrtiction.  The  diverticulum  was  gangrenous. 
The  appendix  and  diverticulum  were  quickly  re- 
moved, thus  relieving  the  strangulation,  and  the  boy 
made  a  nice  recovery.  Fig,  15  shows  the  gangrenous 
diverticulum  and  appendix. 

Treatment.  No  hard  and  fast  rules  can  be 
laid  down  relative  to  the  treatment  of  acute 
obstruction.  Too  much  stress  can  not  be 
laid  on  the  importance  of  preparing  such  cases 
for  operation.  As  the  majority,  of  them  come 
in  profoimdly  toxic  and  vomiting  faecal  mat- 
ter,  stomach    lavage   should   invariably   be 
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rig.  34.  Shonine  appendix  atta.ched  to  Meckel  3 
diverticulum,  small  bowel  imprisoned  under  loop,  twisting 
pedicle  of  diverticulutn,  which  was  found  to  be  gangrenous 
at  operation. 


Fig.  3 J. 

done  before  the  anaesthetic  is  given.  The 
surgical  technique  should  be  carried  out  as 
rapidly  as  possible,  consistent  with  thorough 
work.  I  can  not  too  strongly  emphasize  the 
importance  of  draining  the  bowel  of  its  highly 
toxic  contents  in  every  case. 

Fig.  26  shows  a  rapid  method  of  accom- 
plishing this  drainage  in  cases  requiring  re- 


section. You  will  note  the  tube  in  the  prox- 
imal bowel.  While  the  assistant  is  draining 
the  distended  gut  above  the  constriction,  the 
operator  is  tying  off  the  mesentery.  It  will 
be  seen  that  by  this  method  no  time  is  lost 
and  when  the  resection  has  been  accomplished 
and  the  distal  end  made  ready  for  anastomo- 
sis, the  distended  loop  above  has  been  drained 
of  a  large  quantity  of  material  which,  if  left, 
would  greatly  interfere  with   the  patient's 
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recovery,  I  reported  this  method  in  a  paper 
read  before  the  Mississippi  Valley  Medical 
Association,  in  1904, 

In  handling  gangrenous  bowel  found  in  the 
sac  of  a  strangulated  hernia,  I  have  found  the 
method  which  I  will  now  describe  of  great 
value  in  making  an  artificial  anus.  Fig.  27 
shows  the  sac  opened  and  the  loop  of  gan- 
grenous bowel  delivered.  The  constriction 
having  been  relieved,  a  wide  resection  well 
back  into  healthy  bowel  is  done  in  the  follow- 
ing manner:  A  heavy  clamp  is  made  to 
perforate  the  mesentery  on  either  side  at  its 
intestinal  margin  and  is  then  closed  tightly, 
thus  controUing  the  hemorrhage.  Two 
clamps  are  then  placed  in  order  to  prevent 
the  healthy  bowel  from  receding  into  the 
peritoneal  cavity  and  two  oth^r  clamps  are 
placed  to  prevent  leakage  from  the  bowel  to 
be  removed.  When  these  clamps  are  placed, 
the  gangrenous  gut  is  quickly  cut  away. 
Fig.  28  shows  the  two  ends  of  bowel  fixed  in 
the  hernial  opening,  the  clamp  on  the  mes- 
entery filling  the  double  purpose  of  controlUng 
the  mesenteric  haemorrhage  and  holding  the 
two  ends  of  bowel  in  position.  In  the  left- 
hand  corner  of  Fig.  28  wiU  be  seen  a  rubber 
tube  into  which  one-half  of  a  Murphy  button 
has  been  inserted.     A  tube  of  this  type  is 


Fig.  17- 

then  introduced  into  the  lumen  of  both  bowels 
and  retained  there  by  means  of  a  purse-string 
suture. 

Occasionally  we  find  a  knuckle  of  small 
bowel  tightly  constricted  and  gangrenous  in 
the  sac  of  a  femoral  hernia.  In  all  such 
cases,  where  it  would  be  unsafe  to  return  the 
bowel  to  the  peritoneal  cavity,  and  resection 
has  to  be  done,  it  has  been  my  practice  to 
make  a  supplementary  abdominal  incision, 
reheving  the  constriction,  pulling  the  bowel 
through  the  abdominal  wound,  and  resecting 
in  the  manner  described  above  (Fig.  29). 
This  method  makes  resection  very  much  safer 
than  by  operating  at  the  hernial  site.  When 
resection  is  done  at  the  hernial  ring  there  is 
always  danger  of  interfering  with  the  ap- 
proximation, whether  made  with  the  button 
or  suture,  returning  the  bowel  to  the  perito- 
neal cavity. 

Ajter-irealment.    The  after-treatment  of  all 
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Fig.  18. 

of  the  types  of  cases  above  considered  should 
be  as  simple  as  possible.  It  is  our  custom 
unless  there  are  special  contra-indications  to 
allow  such  patients  to  have  all  the  water  they 
desire.  Strychnine  is  never  used,  and  mor- 
phine is  rarely  needed. 

Proctoclysis,  tap  water  being  used  by  the 
Murphy  method,  I  have  found  of  value.  The 
Fowler  position  I  have  practically  abandoned 


Fig.  ig. 

as  a  method  of  treatment,  not  only  in  the 
types  of  injuries  above  discussed,  but  in  my 
other  acute  work. 

In  conclusion  I  wish  to  thank  the  fellows 
of  the  Association  for  their  patience  in  listen- 
ing to  the  lengthy  presentation  of  this  subject. 
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CALCULOUS   ANURIA,   WITH   REPORT   OF   TWO   CASES* 


By  LINCOLN  DAVIS,  M.  D.,  Boston 

Assistant  Visiting  Surgeon,  Massachusetts  General  Hospital 


SUDDEN  and  total  suppression  of  the 
urinary  secretion  as  the  result  of  ob- 
struction by  calculus  is  a  serious  and 
dramatic  surgical  emergency  which 
requires  prompt  and  intelligent  treatment. 
It  is  by  no  means  such  a  great  rarity;  the 
literature  abounds  in  scattered  case  reports, 
and  probably  a  majority  of  the  experienced 
surgeons  of  this  country  have  each  had  several 
cases.  The  American  text-books,  however, 
for  the  most  part  dismiss  the  subject  with  a 
scanty  paragraph.  It  is  a  condition  which 
any  one  of  us  is  liable  to  run  into  at  any  time 
without  warning  and  which  we  should  be 
prepared  to  meet  intelligently.  The  collated 
experience  of  others  has  brought  out  certain 
facts  in  regard  to  the  condition  which  are 
interesting  and  important. 

Anuria  is  a  symptom  which  has  been  de- 
scribed by  medical  writers  from  the  earliest 
times;  its  pathology,  however,  long  remained 
in  densest  obscurity  and  is  still  far  from  being 
fully  understood.  Alpin  in  the  sixteenth 
century  was  the  first  to  call  attention  to 
anuria  of  strictly  obstructive  type. 

The  treatment  in  the  early  days  was 
entirely  expectant  and  a  number  of  cases  of 
calculous  anuria  are  reported,  in  which 
spontaneous  expulsion  of  the  stone  was  fol- 
lowed by  what  the  French  call  a  urinary 
debacle  and  cure.  Such  happy  results,  how- 
ever, were  the  exceptions  to  the  melancholy 
general  rule,  and  with  the  advancement  in 
the  art  of  surgery  it  was  but  natural  that 
operative  measures  should  be  resorted  to  for 
relief  in  this  dangerous  and  usually  fatal  con- 
dition. Guermonprez  (i),  a  French  surgeon, 
is  credited  with  being  the  first  to  operate  for 
calculous  anuria,  in  1870.  He  performed 
left  lumbar  nephrotomy,  finding  the  kidney 
and  pelvis  greatly  dilated  and  the  ureter 
blocked  by  a  stone,  the  right  kidney  being 
absent.  Death  resulted  on  the  third  day. 
Bardenheuer  is  credited  with  the  first  suc- 
cessful case,  in  1882.  Henry  Morris,  that 
brilliant  pioneer  of  renal  surgery,  was  an  early 
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operator  for  this  condition.  In  his  text-book 
of  diseases  of  the  kidney  and  ureter,  he 
discusses  the  subject  of  calculous  anuria  in 
considerable  detail.  He  collected,  in  1898, 
97  cases  from  the  literature;  in  48  of  these  no 
operation  was  performed,  10  recovering  and 
38  dying,  a  mortality  of  nearly  80  per  cent. 
In  49  cases  in  which  operation  was  performed 
the  mortality  fell  to  51  per  cent.  Many 
operative  cases  have  been  published  since 
Morris'  compilation,  with  a  steadily  dimin- 
ishing mortality.  The  mortality  statistics 
depend  largely  upon  the  stage  of  the  disease 
reached  when  surgical  intervention  was 
undertaken.  Early  writers  counselled  wait- 
ing imtil  the  fifth  or  sixth  day  of  anuria  before 
interfering  surgically,  with  the  hope  of 
spontaneous  relief.  It  was  observed  that  a 
patient  would  often  remain  in  comparative 
well  being  and  comfort  for  five  to  six  days, 
with  total  anuria,  before  the  advent  of  uraemic 
symptoms.  This  relatively  symptomless 
period  was  called  the  period  of  tolerance. 
Succeeding  writers  kept  cutting  down  the 
period  of  waiting  until  the  sound  advice  was 
pretty  generally  promulgated  that  it  was 
better  to  operate  at  once.  In  recent  times, 
with  the  advent  of  the  cystoscope  and  ureteral 
catheter,  a  number  of  successful  cases  have 
been  recorded  which  were  treated  by  the 
ureteral  catheter  alone.  These  somewhat 
fortuitous  results  have  encouraged  certain 
authorities  to  advocate  the  use  of  the  ureteral 
catheter  as  a  means  of  treatment,  at  least  as  a 
preliminary  measure.  That  the  lureteral 
catheter  has  an  important  place  in  the  diag- 
nosis and  treatment  of  this  condition  cannot 
be  gainsaid,  but  that  it  will  often  be  of 
permanent  curative  value  is,  I  think,  doubt- 
ful. 

What  is  calculous  anuria?  Calculous 
anuria  is  the  complete  suppression  of  urinary 
secretion  by  obstruction  of  the  renal  outlet 
by  one  or  more  calculi.  It  occurs  under  the 
following  conditions: 

I.    When  a  ureteral  or  pelvic  calculus  ob- 
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structs  a  congenitally  single  kidney,  or  one 
whose  fellow  has  been  removed  by  operation, 
or  destroyed  by  disease. 

2.  When  both  kidneys  are  blocked  by 
ureteral  or  pelvic  calcuU. 

Many  authorities  maintain  that  anuria 
may,  and  does,  occur  under  a  third  condi- 
tion: so-called  reflex  calculous  anuria,  i.  e., 
that  if  one  kidney  is  blocked  by  a  calculus, 
a  reflex  inhibition  may  cause  cessation  of 
function  of  the  opposite  kidney,  although  the 
latter  remain  unobstructed.  This  is  some- 
what of  an  academic  question  which  has  been 
much  argued  pro  and  con;  it  is  not,  however, 
without  practical  importance,  and  I  shall 
refer  to  it  in  some  detail  later. 

The  clinical  aspects  of  calculous  anuria 
with  some  of  its  diagnostic  and  operative 
pitfalls  are  well  exemplified  by  two  per- 
sonal cases  in  which  the  final  results  were 
favorable.  The  clinical  histories  of  these 
cases  were  as  follows: 

Case  i.  C.  D.  C,  No.  178352  E.  S.  Mass.  Genl. 
Hosp.,  43  years,  widow,  brought  to  accident  room  at 
3:15  p.  M.,  September  17,  1911. 

Previous  history.  Unimportant,  except  that  she 
has  had  three  previous  attacks  of  anuria  of  less  than 
one  day's  duration  during  last  month.  No  pain 
or  other  urinary  symptoms.  Two  days  ago  seized 
with  sudden  severe,  knife-like  pain  in  left  loin, 
which  radiated  into  groin;  came  on  when  she  was 
going  to  bed.  She  vomited  and  felt  chilly.  Pain 
was  not  relieved  by  morphia.  One-half  hour  after 
onset  of  pain  felt  as  if  something  gave  way  in  left 
loin,  with  slight  relief.  She  had  passed  no  urine 
since  the  night  of  September  15th.  Pain  has 
persisted  but  is  less  severe.  Catheteriased  twice  by 
local  doctor,  who  obtained  no  urine.  Bowels  moved 
to-day,  vomited  yesterday. 

Examination.  Well  developed  and  nourished 
woman.  Pupils  very  small  and  react  very  slightly. 
Tongue  coated,  teeth  false,  throat  negative.  No 
adenopathy.  Heart,  soft  systolic  murmur  at  base. 
Lungs  negative.  Abdomen  soft  and  distended. 
Liver  edge  two  inches  below  costal  margin  in  nipple 
line.  In  left  loin  there  is  a  moderate  amount  of 
spasm  and  tenderness.  No  costovertebral  tender- 
ness.   Knee-jerks  present  and  lively.     No  oedema. 

Vaginal  examination.  Negative,  except  for  small 
pol3rp  of  cervix.  Temperature  99°,  pulse  70,  respira- 
tion 22,  white  coimt  16,000.  Patient  catheterized, 
5ii  of  urine  obtained,  sediment  of  which  showed 
numerous  leucocytes  and  small  round  cells,  rare 
blood-corpuscles  and  granular  casts.  Patient  was 
put  to  bed,  given  uro tropin,  fluids  forced,  and  hot 
poultices  applied  to  left  loin.  Catheterized  next 
morning  and   no   urine  obtained.     Patient   states 


that  her  face  feels  swollen,  no  other  signs  or  symp- 
toms of  toxaemia.  X-ray  taken,  negative  for  stone 
in  kidneys,  ureters,  or  bladder.  It  was  decided  to 
operate  without  further  delay.  This  was  on  Mon- 
day morning,  5ii  of  urine  only  having  been  obtained 
since  the  previous  Friday  evening,  sixty  hours. 
Left  kidney  exposed  through  a  loin  incision,  found 
much  enlarged,  congested  and  purple  in  color.  A 
nephrotomy  was  done,  ^nd  when  the  pelvis  was 
reached  there  was  a  gush  of  bloody  urine  estimated 
at  several  ounces.  The  pelvis  and  ureter  were  then 
explored  digitally  but  no  stone  felt.  There  was 
considerable  venous  oozing  from  the  cut  surface  of 
the  kidney  as  well  as  from  its  capsule.  Two  small 
gauzes  were  packed  into  the  nephrotomy  wound  and 
two  large  gauzes  were  packed  about  the  kidney. 
Patient  made  a  good  recovery  from  ether.  There 
was  considerable  staining  of  the  dressing  with  a 
distinct  urinous  odor.  In  the  afternoon  of  the  day 
of  operation  the  patient  began  to  void  urine  natu- 
rally; on  the  third  day  after  operation  she  voided 
80  oz.  On  the  fifth  and  sixth  days  she  voided 
nothing,  though  there  was  constant  desire  to  do  so. 
Patient  had  considerable  pain  and  appeared  quite 
sick.  There  was  slight  oedema  of  the  face.  There 
was  profuse  urinary  leakage  from  the  wound.  On 
the  sixth  day  patient  passed  about  20  small  stones, 
the  largest  of  which  was  the  size  of  a  green  pea. 
After  that,  urination  became  free  and  the  amount 
draining  from  the  wound  very  slight.  On  the 
thirteenth  day  the  drainage  from  the  wound,  which 
had  ceased,  began  again  and  the  patient  was  unable 
to  void.  She  &ially  passed  a  small  stone  on  this 
day  and  another  three  days  later.  Normal  urina- 
tion had  again  established  itself.  Cystoscopy  at 
this  time  showed  a  somewhat  inflamed  bladder  with 
a  dilated,  ragged-looking  left  ureteral  orifice.  No 
sign  of  a  right  ureteral  orifice  could  be  found. 
There  was  no  excretion  of  indigo-carmin  during  an 
observation  of  twenty  minutes.  Colorless  urine, 
containing  particles,  was  seen  to  issue  from  the 
left  orifice  at  regular  intervals.  On  the  thirty-first 
day  two  more  small  stones  were  passed;  stones  were 
passed  daily  for  the  next  five  days.  Patient  was 
discharged  to  Waverley  on  the  forty-ninth  day;  the 
wound  healed  solidly;  there  was  no  pain  and  the 
general  health  very  good.  The  urine  at  this  time 
was  normal.  I  have  seen  the  patient  several  times 
since  and  her  health  continues  excellent;  she  has 
passed  no  more  stones.  A  cystoscopic  examination, 
made  on  February  13,  19 13,  showed  a  tiny  slit  in 
the  position  that  corresponds  to  that  of  the  right 
ureteral  orifice;  it  remained  absolutely  inactive  and 
it  was  impossible  to  engage  a  No.  6  ureteral  catheter 
in  it.  The  left  orifice  appeared  active  and  normal. 
Case  2.  J.  F.  F.,  No.  186^95  E.  S.  Mass.  Genl. 
Hosp.,  27  years,  single,  machinist.  This  patient  was 
admitted  through  the  accident  room  at  1:15  p.  m., 
December  5,  191 2,  from  the  Lakeville  Sanatorium, 
with  the  diagnosis  of  anuria.  Family  history, 
several  imcles  and  aunts  died  of  tuberculosis. 
Previous  history,  diphtheria  in  childhood;  tuber- 
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culosis  of  ]ungs  since  a  year  ago  last  October;  has 
had  five  haemorrhages;  has  no  cough  at  present. 
Patient  !says  he  inhaled  a  loosened  tooth  into  his 
lungs  and  coughed  the  tooth  up  eighteen  months 
later.  After  raising  the  tooth  there  was  no  further 
cough  or  haemoptysis.  Habits  good.  Present 
illness.  When  a  boy,  was  treated  at  Boston  Emer- 
gency Hospital  for  blood  in  urine.  No  trouble  from 
that  time  until  nine  months  ago  when  he  had  pain 
for  two  days  in  the  left*  kidney  region.  Urine 
stopped  once  or  twice  during  this  time,  and  finally, 
on  the  second  day  of  the  attack,  he  passed  a  stone. 
Pain  has  always  been  on  the  left  side.  Last  August 
he  had  another  attack,  with  vomiting.  Passed  no 
urine  for  a  day,  but  finally  passed  a  stone  with  entire 
relief. 

Simday  night,  December  ist,  five  days  ago,  began 
to  have  sharp  pain  in  the  left  side,  running  down  into 
penis.  Has  not  passed  a  drop  of  urine  since  Mon- 
day morning,  four  days  ago;  appetite  failed;  frequent 
vomiting. 

Examination.  Well  develof>ed  and  nourished 
man,  rather  obese.  Nervous  and  talkative.  Mind 
clear.  Breath  smells  of  acetone.  Eyes  a  little 
puffy.  Skin  pasty  and  moist.  Mucous  membranes 
pale.  Pupils  equal,  regular,  react  normally.  Teeth 
poor,  some  pyorrhoea.  Tongue  heavily  coated, 
dirty  white.  Throat  not  remarkable.  Dullness  at 
right  apex,  lungs  otherwise  negative.  Heart  not 
e^arged,  sounds  rapid,  regular.  Soft  systolic  mur- 
mur heard  best  over  pulmonic  area.  Abdomen 
full,  tympanitic  throughout.  Tenderness  in  left 
costovertebral  angle  and  slight  tenderness  alopg 
course  of  the  ureter.  Kidney  not  palpable.  Both 
epididymes  thickened.  Knee-jerks  normal.  Rectal 
examination  negative.  Temperature  normal.  Pulse 
90.  Respiration  20.  Immediate  X-rays  were  taken, 
which  showed  a  definite  shadow  low  down  in  region 
of  right  ureter,  other  shadows  in  region  of  right  kid- 
ney, questionable  shadow  in  pelvis  of  left  kidney. 

Cystoscopy.  Cystocope  passed,  bladder  empty. 
Filled  with  boracic  solution.  Bladder  not  remark- 
able. Both  ureteral  orifices  seen,  the  right  one  ap- 
pearing swollen,  reddened,  and  distorted.  Unable 
to  catheterize  right  ureter,  thought  to  be  partly  due 
to  abnormality  of  orifice  and  partly  to  faulty 
catheter.  Left  ureteral  orifice  readily  catheterized 
and  catheter  passed  to  kidney  pelvis  with  a  scanty 
flow  of  clear  urine,  about  ten  drops.  Catheter 
fastened  in  place  and  patient  sent  back  to  ward. 
The  diagnosis  at  this  time  was  calculous  anuria, 
stone  in  right  ureter,  reflex  anuria  of  left  kidney. 
The  ureteral  catheter  drained  nothing  during  the 
night;  the  patient  pulled  it  out  before  morning,  but 
with  a  hypodermic  of  morphia  passed  a  fairly 
comfortable  night.  There  was  no  secretion  of  urine, 
however.  More  X-rays  were  taken  in  the  morning, 
but  without  waiting  for  their  development  I  decided 
on  immediate  operation.  This  was  the  beginnnig  of 
the  sixth  day  of  complete  anuria.  The  right  kidney 
was  exposed  by  an  oblique  incision  in  the  loin. 
The  kidney  was  found  very  small  and  lobulated, 


evidently  destroyed  by  an  old  tuberculous  process, 
ureter  opened  and  found  packed  with  caseous 
material.  The  pedicle  of  the  kidney  tied  off  and 
kidney  removed.  Ureter  freed  as  far  down  as  inci- 
sion allowed,  and  removed,  about  33^  inches,  a 
cigarette  drain  placed  to  the  stump  of  the  ureter. 
The  incision  was  then  closed,  the  patient  turned 
on  the  other  side  and  the  left  kidney  cut  down  by 
an  oblique  loin  incision.  The  kidney  was  found 
much  enlarged,  congested,  and  purple.  The  edge  of 
a  retractor  accidentally  cut  into  the  renal  substance; 
this  incision  was  enlarged  and  carried  down  into 
the  peKHs.  No  stone  could  be  felt  by  the  finger. 
This  wound  was  packed  with  gauze  and  the  pelvis 
of  the  kidney  and  ureter  freed  from  the  outside;  a 
small  stone  was  distinctly  felt  at  the  pelvic  outlet. 
The  pelvis  was  opened  but  the  stone  had  slipped 
out  of  touch.  On  account  of  the  serious  condition 
of  the  patient,  a  protracted  search  was  not  made. 
A  bougie  was  passed  from  the  pelvis  to  the  bladder, 
without  obstruction.  A  catheter  was  fastened  into 
the  pelvis  of  the  kidney.  The  nephrotomy  wound 
was  packed  with  gauze;  the  wound  of  the  parietes 
was  partly  closed  in  layers  with  catgut.  Before  the 
swathe  was  pinned,  urine  commenced  flowing  from 
the  catheter  freely.  During  the  latter  part  of  the 
operation  the  condition  of  the  patient  caused  great 
anxiety.  His  color  was  bad  and  he  stopped  breath- 
ing several  times,  requiring  artificial  respiration. 
Patient  returned  to  ward  in  poor  condition.  Re- 
sponded to  stimulation  feebly.  There  was  a  very 
free  flow  of  urine  from  the  catheter  in  the  renal 
pelvis  and  also  into  the  dressing. 

The  specimen  of  the  removed  kidney  consisted 
of  a  mere  sac,  filled  with  pultaceous  material;  the 
same  material  also  filled  the  ureter. 

The  pulse,  on  the  day  after  operation,  rose  to  160, 
and  the  man  appeared  desperately  sick.  The  heart 
rate  was  counted  at  194  by  Dr.  D.  L.  Edsall,  who 
saw  the  case  in  consultation,  and  found  acute  dilata- 
tion of  the  heart,  6  cm.  to  the  right,  12^  cm.  to  the 
left  of  midsternal  line.  There  was  some  improve- 
ment after  intravenous  injection  of  strophanthin. 
There  was  a  marked  macular  eruption  over  the  en- 
tire body.  During  the  next  few  days  there  was  rapid 
improvement  with  very  profuse  secretion  of  urine. 
There  was  marked  desquamation  of  the  skin  as  the 
rash  faded.  In  three  weeks  the  wound  had  nearly 
closed  and  all  urine  was  passed  by  urethra.  Noth- 
ing had  been  seen  of  the  stone.  A  series  of  very 
puzzling  X-rays,  although  not  conclusive,  seemed 
to  show  a  pretty  constant  shadow  in  the  pelvis  of 
left  kidney.  This  evidence,  in  conjunction  with  the 
sudden  reopening  of  the  wound  and  discharge  of 
urine  on  the  fortieth  day,  decided  me  to  reoperatc 
and  search  for  the  stone,  which  I  believed  still  lay 
somewhere  in  the  pelvis  of  the  kidney. 

On  January  15,  19 13,  an  incision  was  made 
through  the  old  scar.  The  kidney  was  freed  with 
some  difficulty.  Palpation  of  the  ureter  and  pelvis 
negative;  a  rubber-covered  clamp  was  applied  to  the 
pedicle   of   the   kidney   and   a   nephrotomy   done. 
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The  pelvis  was  then  most  thoroughly  searched  for 
stone  without  result;  a  bougie  was  passed  to  the 
bladder  without  obstruction.  A  partly  broken  down 
lymph-gland  lying  near  the  ureter,  which  was  at 
first  thought  to  be  a  stone,  removed.  The  p)erito- 
neal  cavity  was  accidentally  opened  but  immediately 
closed  by  suture.  The  nephrotomy  wound  was 
packed  with  gauze,  the  clamp  removed,  and  the 
wound  closed  with  drainage.  The  operation  was 
started  imder  spinal  anaesthesia;  this  was  satis- 
factory at  first,  but  the  traction  necessary  to  free 
the  kidney  caused  pain  and  ether  was  substituted 
for  it  and  maintained  to  the  end.  There  was  again 
considerable  shock  after  operation.  The  patient 
made  a  slow  but  steady  convalescence  and  was  dis- 
charged on  February  19,  1913,  to  the  Lakeville 
Sanatorium,  in  excellent  condition,  with  a  very 
small  granulating  wound  in  the  left  side,  wound  in 
right  loin  healed. 

The  final  X-ray  plates  still  showed  a  questionable 
shadow  in  the  region  of  left  kidney. 

The  patient  has  continued  to  improve  since 
discharge  and  is  now  in  excellent  health.  The  urine 
is  normal  and  the  wounds  are  healed. 

He  was  shown  at  the  recent  meeting  of  the 
American  Urological  Association  in  Boston. 

These  two  cases  are  excellent  examples  of 
calculous  anuria,  and  although  the  opera- 
tions were  in  neither  case  all  that  might  be 
desired,  in  that  the  stones  were  not  found  and 
removed  at  operation,  yet  the  outcome  in 
both  was  very  satisfactory,  and  shows  the 
paramount  importance  and  value  of  drainage 
as  a  life-saving  measure. 

In  the  first  of  these  cases  we  have,  to  the 
best  of  my  knowledge  and  belief,  a  con- 
genital solitary  kidney  blocked  by  a  mass  of 
small  stones  in  the  ureter,  with  resulting 
anuria.  In  the  other  case  we  have  the 
active  kidney  blocked  by  a  stone  in  the  pelvis, 
with  complete  destruction  of  its  fellow  by  an 
old  tuberculous  process. 

In  this  latter  case  I  read  the  signs  and 
symptoms  all  wrong.  The  X-ray  shadows  in 
the  region  of  the  right  ureter,  the  impossibil- 
ity of  catheterizing  the  right  ureter,  together 
with  the  ease  of  catheterizing  the  left,  and  the 
obtaining  of  a  little  normal  urine  from  it,  led 
me  into  the  false  belief  that  we  had  to  do  with 
a  case  of  calculous  obstruction  of  the  right 
ureter  and  reflex  anuria  of  the  left  kidney. 
The  history  of  pain  in  the  left  side,  with  the 
muscular  spasm  and  tenderness,  should  have 
indicated  plainly  enough  that  the  obstruction 
was  here.    Both  cases  illustrate  the  fact  that 


renal  drainage  is  not  only  a  life-saving  pro- 
cedure in  these  cases,  but  also  by  allaying 
ureteral  spasm  often  permits  of  spontaneous 
passage  of  ureteral  stones. 

Since  my  experience  with  these  two  cases 
I  have  become  much  interested  in  the  subject 
of  calculous  anuria,  and  particularly  in  the 
matter  of  reflex  anuria. 

A  number  of  authorities  support  the  theory 
of  reflex  inhibition  of  one  kidney,  when  its 
fellow  is  suddenly  obstructed,  as  by  calculus, 
so-called  reflex  anuria.  They  admit,  how- 
ever, that  such  cases  are  rare. 

Watson  (2),  in  his  paper  before  the  Inter- 
national Urological  Congress  in  Paris,  in  1908, 
cited  17  cases  of  reflex  calculous  anuria  out  of 
187  cases  collected  from  the  literature  and 
analyzed  by  him.  Watson  estimated  that  in 
20  per  cent  of  the  cases  of  calculous  anuria 
there  was  obstruction  of  both  ureters  by 
calculus.  He  made  a  strong  plea  for  simulta- 
neous bilateral  operation  in  appropriate  cases. 
There  was  a  very  exhaustive  consideration  of 
anuria  at  this  meeting  by  eminent  world 
authorities.  Many  additional  cases  were 
reported;  some  as  evidence  of  reflex  inhibi- 
tion, the  majority  of  reports,  perhaps,  favoring 
the  view  that  such  a  condition,  though 
rare,  yet  really  did  exist. 

Let  us  consider  the  evidence  upon  which 
the  assumption  of  reflex  inhibition  rests. 
In  the  great  majority  of  cases  cited  as 
examples  of  reflex  calcidous  anuria,  the  un- 
obstructed kidney  is  the  seat  of  more  or  less 
advanced  disease.  These  cases,  it  seems  to 
me,  should  be  thrown  out,  as  the  term  reflex 
cannot  strictly  be  applied  to  the  failure  of 
such  a  kidney.  Let  us  state  a  hypothetical 
case.  A  patient  has  suffered  from  attacks 
of  renal  lithiasis  with  infection  for  a  number 
of  years  and  has  passed  a  number  of  calculi. 
We  know  that  in  such  cases  the  disease  is 
usually  unilateral  at  first  with  a  very  strong 
tendency  to  become  eventually  bilateral. 
We  will  assume  that  at  the  time  the  patient 
comes  imder  observation  the  left  kidney 
has  been  considerably  damaged  by  repeated 
attacks  of  lithiasis,  accompanied  with  infec- 
tion, resulting  in  a  condition  of  pyelonephritis, 
although  at  the  moment  it  is  entirely  clear  of 
stones.    The  right  kidney,  on  the  other  hand, 
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has  but  recently  become  the  habitat  of  a 
calculus,  and  but  little  damage  has  as  yet 
been  done  to  its  parenchyma;  it  is  the  active 
organ  of  the  pair,  doing  three-quarters  of  the 
work  of  elimination  for  the  body.  The 
single  small  calculus  in  the  right  kidney 
suddenly  drops  into  the  renal  pelvis  and  be- 
comes engaged  there,  blocking  its  outlet 
and  completely  obstructing  the  outflow  of 
urine.  Secretion  of  the  right  kidney  ceases 
and  all  the  work  of  urinary  elimination  of  the 
body  falls  upon  the  damaged  left  kidney. 
This  feeble  and  diseased  organ  is  unable  to 
respond  to  the  burden  suddenly  thrown  upon 
it;  it  is  overwhelmed  with  work  and  fails  to 
functionate,  with  resulting  anuria.  Why 
invoke  in  such  a  case  the  complicated  phe- 
nomenon of  reflex  action?  Is  it  not  purely  a 
case  of  functional  exhaustion?  When  the 
stomach  is  overloaded  with  indigestible  food 
the  secretory  glands  rebel  at  the  impossible 
task,  digestion  ceases,  and  the  overload  is 
thrown  off  by  vomiting.  An  overloaded 
kidney  cannot  reUeve  itself  by  vomiting,  and 
if  its  function  is  already  handicapped  by 
disease  it  is  soon  forced  to  a  point  beyond 
which  it  cannot  go,  function  ceases,  with 
resulting  suppression.  The  suppression  of 
function  of  a  single  diseased  kidney,  or  of  two 
such  for  that  matter,  as  the  result  of  an  over- 
whelming burden  being  cast  upon  it,  or  them, 
will  of  course  be  readily  granted  by  the 
advocates  of  reflex  inhibition.  But  they  will 
object  that  renal  failure  of  such  a  nature  is 
accompanied  or  preceded  by  all  the  well- 
known  symptoms  and  signs  of  uraemia,  while 
in  these  cases  of  calculous  anuria  there  is  a 
striking  lack  of  any  such  signs  for  from  three 
to  six  days  after  the  anuria  has  become  com- 
plete, the  so-called  period  of  tolerance.  This 
is  undoubtedly  true  in  the  vast  majority  of 
cases  which  is  generally  conceded  to  consist 
of  those  in  which  the  entire  functionating 
renal  substance  has  been  suddenly  put  out 
of  commission  by  calculous  obstruction  of  the 
only  active  kidney,  or  of  both  kidneys.  It  is 
a  striking  fact,  however,  that  in  the  few 
cases  of  anuria  recorded  in  which  the  second 
kidney  was  found  unobstructed  but  diseased 
uraemic  symptoms  supervened  early.  Cases 
of  Marcille  and  Leonte  (3). 


If  a  structure  is  supported  on  two  pillars, 
and  one  of  these,  the  stronger  of  the  two,  is 
suddenly  knocked  away,  so  that  the  whole 
weight  is  thrown  on  the  remaining  weaker 
one,  whose  strength  is  unequal  to  the  burden, 
its  collapse  is  not  spoken  of  as  a  reflex  act. 

Fortunately  for  the  human  economy,  either 
kidney  alone  is  amply  capable  of  carrying 
on  the  normal  work  of  elimination  for  the 
body,  if  sound  or  nearly  sound.  At  just  what 
degree  of  unsoundness  of  a  single  kidney 
renal  failure  ensues  it  is  impossible  to  deter- 
mine, many  complex  factors  entering  into  the 
problem. 

It  seems  to  me  that  the  term  reflex  should 
be  applied  only  to  such  cases  as  those  in  which 
the  supposedly  inhibited  organ  is  organically 
sound.  If  one  accepts  this  proposition,  the 
problem  is  simplified  and  the  niunber  of 
cases  becomes  considerably  diminished.  Wat- 
son's seventeen  cases,  for  example,  are 
immediately  reduced  to  seven,  and  careful 
scrutiny  of  these  raises  the  question  whether 
other  interpretations  than  reflex  action  are 
not  applicable. 

Donnadieu  (4)  in  1895  analyzed  forty-six 
cases  of  calculous  anuria,  with  the  following 
results:  In  six  cases  there  was  absence  of  the 
second  kidney;  in  thirteen  cases  the  obstruc- 
tion was  double;  in  twenty- three  cases  the 
fimction  of  the  second  kidney  was  suppressed 
as  the  result  of  traumatism  in  one,  cystic 
degeneration  in  one,  lithiasis  in  twenty-one, 
leaving  four  cases  in  which  he  considered  the 
suppression  of  the  second  kidney  as  due  to 
reflex  action.  In  these  four  cases  he  admits 
there  may  have  been  some  lesion  present  in 
the  inhibited  organ. 

Huck  collected,  in  1904,  sixty-one  cases 
from  the  literature  which  had  appeared  since 
Donnadieu's  work.  Of  these,  thirty  offered 
suflSciently  explicit  data  for  analysis.  He 
found  thirteen  cases  of  bilateral  obstruction 
of  the  ureters;  four  cases  of  obstruction  of 
one  ureter,  the  other  kidney  being  com- 
pletely atrophied;  three  cases  of  obstruction 
of  one  ureter,  the  other  kidney  being  con- 
genitally  absent;  five  cases  of  obstruction  of 
one  ureter,  the  other  kidney  having  been 
nephrectomized;  three  cases  of  obstruction 
of  one  ureter,  the  other  kidney  presenting  no 
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obstruction,  verified  at  autopsy.  These  are 
cases  of  Marcille,  Leonte,  and  Albaran.  In 
two  of  these  latter  cases  there  was  diffuse 
nephritis  of  the  unobstructed  kidney.  This 
leaves  but  one  case  out  of  thirty  in  which  there 
is  question  of  reflex  inhibition  of  a  sound  kid- 
ney. And  in  this  case  exact  histological  data 
as  to  the  condition  of  the  unobstructed  kid- 
ney are  lacking;  it  is  merely  stated  that  it  was 
enlarged  and  congested. 

In  fact,  as  far  as  I  have  been  able  to  learn, 
no  cases  have  been  reported  of  so-called  reflex 
calculous  anuria  backed  by  convincing  post- 
mortem and  histological  evidence  of  the 
soundness  of  the  unobstructed  kidney.  This 
is  an  essential  desideratum  for  acceptance 
of  the  theory. 

As  Legueu  (5)  points  out,  kidneys  which 
appear  macroscopically  normal  may  be  totally 
degenerated  and  even  a  slight  proliferation 
may  suffice  to  definitely  compromise  their 
function. 

Let  us  consider  next  the  purely  clinical 
evidence,  some  of  which  seems  at  first  glance 
to  be  quite  strong.  These  cases  divide  them- 
selves into  two  groups — those  in  which  evi- 
dence of  the  return  of  function  of  the  unob- 
structed but  inhibited  organ  is  gained  by  the 
use  of  the  ureteral  catheter  and  the  flow  of 
normal  urine  and  those  in  which,  after  a 
nephrotomy  with  drainage  of  bloody  urine 
from  the  wound,  the  passage  of  large  amounts 
of  dear  urine  from  the  bladder  is  looked  upon 
as  of  like  import. 

These  cases  are,  of  course,  very  suggestive, 
especially  when  backed  by  corresponding 
X-ray  evidence,  as  a  few  of  them  have  been, 
yet  they  are  susceptible  of  other  interpreta- 
tions. In  the  first  place  the  obtaining  of 
normal  urine  is  not  conclusive  evidence  that 
the  kidney  from  which  it  comes  is  normal. 
The  kidney  may  be  congenitally  small,  of 
infantile  type,  or  atrophied  and  incapable 
of  carrying  on  alone  the  work  of  elimination 
for  the  body,  and  yet  secrete  a  small  amount 
of  normal  urine.  Again,  many  cases  of  con- 
siderable degrees  of  interstitial  nephritis  are 
undetectable  from  urinary  analysis.  Fur- 
thermore, the  ureteral  catheter  may  dislodge 
a  stone  and  obtain  practically  normal  urine, 
as  undoubtedly  happened  in  my  second  case. 


A  frequent  source  of  error  is  ureteral  spasm 
provoked  by  a  small  calculus.  The  ureteral 
spasm  yields  to  narcosis  and  allows  urine  to 
pass  although  the  stone  still  remains  in  the 
ureter.  Three  instructive  cases  of  this  kind 
are  cited  by  Huck,  two  reported  by  Bruch, 
and  one  by  Weiss,  in  which  urine  was  voided 
naturally  after  unilateral  nephrotomy  for 
calculous  anuria,  and  yet  double  ureteral 
obstruction  by  calculus  was  proved  later  at 
autopsy.  A  calculus  acting  as  a  ball  valve 
might  also  be  mistaken  for  reflex  inhibition. 
Ureteral  spasm  practically  always  accom- 
panies the  passage  of  a  stone  down  the  ureter 
and  is  the  cause  of  the  accompanying  renal 
colic.  It  is  associated  with  anuria  of  the 
corresponding  kidney  probably  in  most  cases. 
I  had  occasion  recently  to  observe  it  in  a  case 
of  right  ureteral  fistula,  in  which  a  stone 
became  engaged  in  the  opposite  ureter  with 
entire  cessation  of  entrance  of  urine  into  the 
bladder  for  thirty-six  hours.  The  vagaries 
of  renal  colic  are  well  known.  A  stone  may  be 
impacted  in  the  ureter  tightly,  without  colic 
and  without  anuria;  ureteral  spasm  may  relax 
at  any  moment  and  allow  the  passage  of  the 
stone,  or  allow  the  passage  of  urine,  the  stone 
remaining  in  the  ureter. 

A  case  is  recorded  of  a  patient  with  anuria 
falling  out  of  bed  while  writhing  in  the 
agony  of  renal  colic,  followed  by  immediate 
cessation  of  pain  and  resumption  of  normal 
urinary  secretion. 

Under  these  circumstances  the  cases  of 
Israel  (6),  Kreps  (7),  Imbert  (8),  Rovsing  (9), 
and  others  in  which  the  reestabUshment  of 
urinary  secretion  in  the  supposedly  unob- 
structed but  inhibited  kidney  was  shown  by 
ureteral  catheterization,  although  very  sug- 
gestive, cannot  be  considered  as  wholly  con- 
vincing. The  same  applies  to  the  case  of 
Pousson  (10)  and  others  of  like  nature. 

Legueu  maintains  that  inhibition  does  not 
enter  into  the  problem  of  calculous  anuria 
at  all;  that  it  is  not  inhibition  that  arrests 
secretion  of  the  obstructed  kidney,  but 
increased  tension,  for  once  the  kidney  is 
opened,  although  the  calculus  remains  un- 
touched, secretion  is  resumed.  It  is  the 
letting  up  of  renal  tension  which  allows  the 
kidney  to  resume  function. 
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Experimental  evidence  of  the  renorenal 
reflex  inhibition  due  to  obstruction  of  a  ureter 
is  scanty.  Gotzl  (ii),  whose  work  has  been 
extensively  quoted  by  advocates  of  the  reflex 
theory,  was  able  to  produce  temporary 
anuria  in  three  out  of  twelve  experiments  on 
dogs  by  obstruction  of  a  single  ureter.  His 
results,  however,  are  vitiated  to  a  certain 
extent  by  the  fact  that  the  dogs  used  were 
narcotized  by  large  doses  of  morphine,  so  that 
there  was  a  toxic  element  present.  I  cannot 
find  that  his  experiments  have  been  sub- 
stantiated by  others.  Dr.  J.  D.  Barney  of 
Boston  has  done  considerable  experimental 
work  on  the  ligature  of  the  ureter  in  animals. 
He  reports  thirty-three  cases  of  unilateral 
ligation  of  the  ureter — seven  in  rabbits  and 
twenty-six  in  dogs — without  the  occurrence 
of  anuria  in  a  single  case.  He  noted  a  tem- 
porary diminution  of  the  urine  secreted  from 
the  unobstructed  side  for  a  day  or  two,  fol- 
lowed by  a  compensatory  hypersecretion 
later.  He  found  varying  degrees  of  hydro- 
nephrosis in  the  obstructed  kidney  in  all 
cases,  indicating  a  rise  of  intrarenal  pressure. 
]bamey  also  collected  sixty-two  authentic 
cases  of  sudden  and  complete  occlusion  of 
the  ureter  by  ligature  or  clamp  in  the  course 
of  operations  on  human  beings.  Of  these 
sixty-two  cases  the  ureteral  injury  was 
unilateral  in  forty-six  and  bilateral  in  sixteen, 
the  large  majority  occurring  in  the  course 
of  a  hysterectomy,  vaginal  or  abdominal. 
Anuria  occurred  in  all  the  bilaterad  cases,  as 
was  to  be  expected.  In  the  forty-six  uni- 
lateral cases  anuria  occurred  but  once,  the 
patient  d5dng  after  thirty-six  hours  of  acute 
uraemia.  Data  as  to  the  condition  of  the  other 
kidney  in  this  case  are  entirely  lacking. 

In  summing  up,  then,  the  subject  of  reflex 
calculous  anuria,  it  can  fairly  be  stated  that 
while  the  possibility  of  reflex  inhibition  of  a 
sound  unobstructed  kidney  cannot  be  ab- 
solutely denied,  convincing  post-mortem, 
clinical,  and  experimental  proof  is  still  lacking. 

It  seems  unreasonable  to  ascribe  to  the 
mysterious  and  little  understood  phenomenon 
of  reflex  inhibition  the  failure  of  an  unsound 
but  unobstructed  kidney  to  secrete,  when 
its  more  active  fellow  is  suddenly  obstructed 
by  calculus,  when  the  simpler  phenomenon 


of  functional  failure  under  overload  is  ade- 
quate explanation. 

For  all  practical  purposes,  then,  calculous 
anuria  should  be  considered  a  purely  mechan- 
ical problem  and  treated  as  such.  The 
diagnosis  having  been  made,  it  should  be 
assumed  that  either  only  one  actively  func- 
tionating organ  exists,  which  is  blocked,  or 
that  there  is  blocking  of  both  kidneys.  The 
indication  is  to  unblock  at  the  earliest  possible 
moment.  The  diagnosis  is  usually  self- 
evident  and  needs  but  little  consideration. 
The  X-ray  and  cystoscope  are  of  the  greatest 
aid  in  locating  the  sites  of  obstruction  and 
indicating  the  point  of  attack.  The  cysto- 
scope and  ureteral  catheter  have  of  late  years 
been  likewise  of  therapeutic  value  in  many 
cases.  When  the  condition  of  the  patient  is 
not  alarming,  it  is  undoubtedly  wise  as  a 
preliminary  measure  to  attempt  the  dis- 
lodging of  a  ureteral  stone,  or  at  least  the 
allaying  of  ureteral  spasm  by  this  means,  and 
it  will  occasionally  suffice  in  itself  to  obtain 
a  cure.  In  desperate  cases  at  once,  and  in 
all  other  cases  when  the  ureteral  catheter 
fails  to  give  permanent  relief,  operative 
measures  must  be  resorted  to. 

The  ideal  procedure  is  not  only  to  relieve 
the  tension  of  the  obstructed  kidney,  but  to 
remove  the  obstruction  as  well,  and  this  can 
often  be  done  when  the  stone  is  readily  acces- 
sible at  the  outlet  of  the  kidney  pelvis.  When 
the  stone  is  impacted  in  the  lower  end  of  the 
ureter,  it  will  seldom  be  wise  to  undertake  its 
removal  during  anuria.  It  is  safer  to  be  con- 
tent with  simple  drainage  of  the  kidney,  which 
will  often  result  by  relief  of  intrarenal  pres- 
sure, and  the  allaying  of  ureteral  spasm,  in 
spontaneous  passage  of  the  stone.  If  not, 
it  can  be  removed  later. 

Nephrotomy  is  generally  advocated  as  the 
method  of  choice  because  it  is  quickly  and 
easily  done,  secures  good  drainage,  and  per- 
mits of  removal  of  any  stone  found  in  the 
pelvis  of  the  kidney.  It  has  but  one  disad- 
vantage, which  to  me  is  a  very  serious  one, 
the  danger  of  haemorrhage.  Pyelotomy  is 
certainly  safer,  gives  equally  good  drainage, 
and  ample  access  to  any  occluding  stone  of 
moderate  size.  Where  the  kidney  is  very 
much  enlarged  it  might  be  found  to  be  some- 
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what  more  difficult.  I  should  personally 
attempt  it  in  another  case.  If  upon  cutting 
down  upon  one  kidney  it  is  found  to  be 
functionally  useless,  or  even  considerably 
damaged,  the  other  kidney  should  be  imme- 
diately explored  in  the  hope  of  releasing  what- 
ever functionating  renal  substance  may  be 
imprisoned  there.  The  simultaneous  bilat- 
eral operation  has  been  ardently  advocated 
by  Watson  and  deserves  recognition  in 
appropriate  cases.  If  bilateral  obstruction  is 
found  to  occm:  in  twenty  per  cent  of  all  cases, 
this  fact  would  seem  to  afford  a  substantial 
basis  for  the  operation. 

In  the  few  cases  of  anuria  recorded  in  which 
one  kidney  was  obstructed  and  the  other 
diseased  but  apparently  unobstructed,  in- 
cision and  drainage  of  the  unobstructed  organ 
has  afforded  little  or  no  relief.  This  is  in 
accord  with  the  disappointing  results  obtained 
from  nephrotomy  in  urinary  suppression  due 
to  causes  other  tiian  stone,  such  as  nephritis, 
corrosive  sublimate  poisoning,  etc. 

In  conclusion  I  wish  to  lay  emphasis  on 
the  following  points: 

1.  Analysis  of  cases  of  calculous  anuria 
recorded  in  the  literature  shows  that  at  least 
in  ninety  per  cent  either  only  one  actively 
functionating  organ  existed,  which  was 
blocked,  or  that  there  was  blocking  of  both 
kidneys. 

2.  The  few  cases  reported  as  examples  of 
reflex  inhibition  of  an  unobstructed  but  more 
or  less  diseased  kidney,  as  the  result  of 
calculous  obstruction  of  its  fellow,  are  to  be 
explained  more  rationally  as  the  functional 
failure  of  an  overloaded  unsound  organ. 

3.  Convincing  post-mortem  and  histo- 
logical evidence  of  reflex  inhibition  of  a  sound 


kidney,  as  the  result  of  calculous  obstruction 
of  its  fellow,  is  lacking. 

4.  Convincing  cUnical  and  experimental 
evidence  is  likewise  lacking. 

5.  From  a  practical  point  of  view,  then, 
calculous  anuria  should  be  considered  and 
treated  as  a  purely  mechanical  problem. 

6.  The  therapeutic  employment  of  the 
ureteral  catheter  should  be  restricted  to  a 
tentative  use  in  mild  cases  only. 

7.  Operation  should  be  resorted  to  at  once 
in  all  urgent  cases,  the  indication  being  to 
relieve  obstruction,  pyelotomy  when  practi- 
cable to  be  preferred  to  nephrotomy.  Removal 
of  the  stone  is  an  ideal  to  be  attained  when- 
ever possible  without  undue  prolongation  of 
the  operation. 

8.  Bilateral  operation  is  indicated  when- 
ever the  kidney  first  cut  down  up)on  seems 
inadequate  by  itself  to  sustain  the  work  of 
elimination  of  the  body.  It  naturally  follows 
from  this  that  the  bilateral  operation  should 
be  performed  whenever  the  kidney  first  cut 
down  upon  is  apparently  foimd  unobstructed. 
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FINAI.   RESULTS    (AFTER   FIVE  YEARS)  IN  192   PATIENTS   OPERATED 

UPON   FOR   ECTOPIC   PREGNANCY;   WITH   SPECIAL 

REFERENCE   TO   SUBSEQUENT   UTERINE 

AND    REPEATED   ECTOPIC 

PREGNANCIES ' 

By  RICHARD  R.  SMITH,  M.  D.,  Grand  Rapids,  Michigan 


TO  learn  what  becomes  of  our  patients 
operated  upon  for  ectopic  pregnancy, 
with  the  main  idea  of  helping  to  estab- 
lish a  more  rational  basis  for  judgment 
as  to  whether  in  any  given  case  we  shall  or 
shall  not  at  the  time  of  operation  remove  the 
opposite  tube,  has  been  the  object  of  this  in- 
quiry. 

If  I  may  judge  from  a  considerable  amount 
of  correspondence  in  my  possession  and  from 
the  mmierous  conversations  I  have  had  with 
surgeons,  it  would  seem  that  a  good  deal  of 
uncertainty  exists  as  to  the  future  course  of 
such  patients  after  their  recovery  from  opera- 
tion, particularly  as  to  the  frequency  of  sub- 
sequent normal  pregnancies  or  a  repeated 
ectopic  one.  This  is  quite  excusable,  for  but 
few  writers  have  busied  themselves  with  this 
phase  of  the  problem,  and  few  with  large 
experience  have  seemed  to  follow  their  cases 
for  long  periods.  For  the  most  part,  surgeons 
have  seemed  to  beheve  that  normal  preg- 
nancies were  very  common  and  that  repeti- 
tions were  so  infrequent  as  to  be  of  little  im- 
portance and,  therefore,  to  warrant  a  uni- 
formly conservative  attitude  in  preserving 
whenever  possible  the  childbearing  function. 
Because  of  this  commonly  held  opinion, 
surgeons  have,  it  appears,  based  their  treat- 
ment of  the  opposite  tube  largely  upon  its 
apparent  condition.  It  would  seem  that  the 
general  rule  followed  has  been  to  examine  it 
whenever  the  circumstances  permitted,  to 
remove  it  (and  occasionally  other  diseased 
pelvic  structures)  if  it  were  hopelessly  closed 
or  diseased,  and  to  leave  it  if  it  appeared  nor- 
mal or  capable  of  becoming  so.  Until  recentiy 
my  own  course  of  action  has  been  in  accord- 
ance with  this  plan.  However,  after  a  more 
careful  study  of  repeated  ectopic  pregnancy, 
I  have  somewhat  modified  my  opinion  and 
have  come  to  the  belief  that  whereas  the 


general  rule  to  preserve  the  opposite  tube 
should  usually  be  followed,  it  may  be  wiser  to 
occasionally  remove  it,  for  repetitions  have 
been  frequent  enough  in  such  tubes  to  show 
us  that  in  spite  of  its  appearance  we  cannot 
safely  prophesy  as  to  its  capabilities;  i,  e. 
whetiier  it  will  normally  transmit  the  ovum  or 
not. 

If  I  may  judge  from  the  literature  and  from 
my  own  experience,  there  is  no  one  type  of 
tube  seen  at  such  operations  which  from  its 
appearance  would  seem  on  the  one  hand  to 
make  it  especially  disposed  to  a  further 
ectopic  pregnancy  and  give  a  sufficient  reason 
for  its  removal;  or,  on  the  other  hand,  to 
warrant  our  safely  assuming  that  such  an 
accident  would  not  recur  and  that  a  normal 
pregnancy,  if  any,  would  take  place. 

Whereas,  under  such  circumstances,  we  are 
unable  to  correctiy  judge  as  to  the  capabilities 
of  a  patulous  tube  by  its  appearance,  we  do 
know  that  the  woman  who  has  once  had  an 
ectopic  pregnancy  is  apt  to  repeat  the  process 
on  the  opposite  side  whenever  the  tube  is 
patulous  at  the  time  of  operation  or  capable 
of  becoming  so.  The  frequency  with  which 
this  occurs  is  of  greatest  importance  in  mak- 
ing our  decision  in  any  given  case  as  to 
whether  it  shall  or  shall  not  be  left.  Of  fully 
equal  importance  are  the  facts  concerning 
the  frequency  of  subsequent  normal  preg- 
nancies. 

As  to  the  frequency  of  normal  pregnancies 
following  an  ectopic  one,  I  did  not  have  ac- 
cess at  the  time  I  began  this  study  to  the 
excellent  work  of  Essen-Moller,*  but  I  was 
led  to  believe  from  my  own  experience  and 
from  the  little  information  that  I  could  obtain 
from  several  others  that  their  number  was  less 
than  we  had  commonly  supposed. 

Essen-Moller,  in  his  paper  pubhshed  two 

t  Essen-MfiUer.   L'Obstetrique,  Par.,  xgxx,  iv,  249. 
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years  ago,  deals  with  this  question.  Of  his 
fifty-six  cases  he  rules  out  seventeen: 

One  49  years  of  age,  seven  operated  that 
year,  five  in  which  both  tubes  were  removed, 
two  who  died  of  tuberculosis,  and  two  in  which 
a  microscopical  examination  of  the  tube  showed 
no  chorionic  villi. 

Of  the  remaining  thirty-nine  cases,  eighteen 
(46  per  cent)  have  had  uterine  pregnancies 
(seventeen  with  living  children).  He  quotes 
Prochownik,^  who  had  twenty-five  normal 
pregnancies  out  of  fifty-seven  women,  or 
43.8  per  cent,  and  Engstrom,^  twenty  out  of 
forty- three,  or  46.5  per  cent.  He  expresses 
himself  unqualifiedly  in  favor  of  not  only 
preserving  the  opposite  tube  in  all  cases 
where  it  is  not  badly  diseased,  but  of  doing 
everything  possible  in  rendering  it  capable  of 
functionating  normally.  His  own  experience 
with  repeated  ectopic  pregnancy  has  been 
small  (two  out  of  thirty-nine)  and  he  regards 
this  as  a  negligible  factor.  I  do  not  believe 
he  is  entirely  correct  in  this  opinion,  but  that 
it  is  not  only  necessary  to  consider  the 
frequency  of  subsequent  normal  pregnancies, 
but  of  repeated  ectopic  ones  as  well. 

In  gathering  statistics  two  years  ago  for  a 
paper  on  repeated  ectopic  pregnancy,^  I  found 
that  there  had  been  one  hundred  and  thirteen 
recurrences  in  2,998  cases  gathered  from  the 
clinics  in  this  country  and  abroad  (a  little 
less  than  3.8  per  cent).  It  was  evident  that 
this  estimate  was  too  low  —  first,  because  in 
large  cities  with  a  moving  population  it  is 
almost  impossible  to  follow  patients  for  any 
extended  period  of  time;  second,  no  allowance 
was  made  for  the  nature  of  the  operation  per- 
formed; third,  the  age  and  the  civil  condition 
of  the  patient  afterwards  were  not  considered; 
and,  fourth,  the  very  important  matter  of 
lapse  of  time  following  operation  was  entirely 
left  out  of  the  account.  It  seemed  reasonable 
to  suppose  that  if  our  cases  could  be  followed 
for  a  considerable  period  of  time,  and  if  we 
rightfully  ruled  out  those  in  which  for  any 
reason  further  pregnancy  was  rendered  im- 
possible and  confined  ourselves  to  the  ones 
in  which  a  patulous  tube  was  left,  the  per- 

1  Prochownik.    Wien.  med.  Wchnschr.,  1895,  xlv,  za66;  Manchen. 
med.  Wchnachr.,  1900,  Iziv. 

s  Engirtram.   Mitt.  u.  d.  gynak.  Klin.,  i,  337. 

*  Smith,  R.  R.    Am.  J.  Obst.,  N.  Y.,  1911.  Ixiv,  401. 


centage  of  recurrences  would  be  much  higher 
than  this. 

In  order  to  obtain  more  accurate  data,  I 
have  off  and  on  for  the  past  two  years  been 
carrying  on  a  correspondence  with  a  con- 
siderable number  of  surgeons  in  this  country, 
and  have  obtained,  from  those  men  who  were 
able  to  give  me  satisfactory  statistics,  an 
account  of  192  patients  that  were  operated 
upon  more  than  five  years  ago.*  I  have  asked 
these  surgeons  to  give  me  the  date  of  the 
operation,  the  age  and  civil  condition  at  the 
time  of  operation,  and  to  tell  me  what  the 
condition  of  the  affected  tube  was  and  what 
was  done  with  it,  and  of  the  unaffected  tube 
and  how  it  was  disposed  of.  They  have  ob- 
tained from  the  patients  themselves,  or 
through  some  reUable  source,  the  facts  as  to 
subsequent  uterine  pregnancies,  and  whether 
they  have  had  a  repeated  ectopic  one.  Their 
civil  condition  following  operation  was  also 
noted  and,  in  a  general  way,  their  present 
state  of  health  and  whether  they  had  had  any 
pelvic  condition  necessitating  further  opera- 
tion. It  is  the  result  of  this  correspondence 
that  I  wish  to  give  you.  It  is  necessary  first 
of  all  that  any  group  of  this  kind  be  fairly 
representative  of  ectopic  cases  as  a  whole. 
I  have  included  all  cases  operated  five  years 
ago  or  more  which  have  been  traced  and  in 
which  the  essential  details  were  complete. 
I  have  thrown  out  those  operated  on  less  than 
five  years  ago,  thoSe  that  had  not  been 
definitely  traced,  those  in  which  the  essential 
details  were  incomplete,  and  a  few  isolated 
cases  sent  me  that  had  been  brought  to  the 
reporter's  attention  by  some  unusual  incident, 
and  which  I  did  not  think  it  fair  to  include. 

I  wish  here  to  express  my  gratitude  to  those 
men  who  so  willingly  contributed  to  this  work. 
No  one  except  those  who  have  undertaken  it 
appreciates  the  amount  of  time,  effort,  and 
patience  that  the  following  up  of  old  patients 
requires,  and  that  they  have  done  so  willingly 
speaks  well  for  the  courtesy  of  the  American 

4  The  five-year  interval  was  selected  rather  arbitrarily.  Had  I 
selected  a  much  longer  one  the  number  of  cases  reported  would  have 
been  so  reduced  as  to  make  the  statistics  lose  much  of  their  value.  To 
make  them  absolutely  accurate  each  case  would  have  to  be  followed  to  the 
menopause,  a  thing  which  at  the  present  time  is  manifestly  impossible. 
For  a  first  subsequent  uterine  pn^nancy  to  occur  later  than  five  srears 
following  an  ectopic  one  is  rare.  Also  in  145  cases  in  which  the  interval 
between  the  two  ectopics  was  idven,  I  found  that  the  average  was  almost 
exactly  thirty  months.  In  only  fifteen  instances  was  the  interval  longer 
than  five  years. 
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surgeon  and  the  interest  he  has  in  learning 
the  truth.  The  entire  list  of  cases  reported 
by  each  man  will  be  published  with  this  paper. 

Let  us  first  dispose  of  the  matter  of  morbid- 
ity subsequent  to  operation.  In  the  188  cases 
in  which  reports  are  made  as  to  the  present 
health  (four  cases  health  not  stated  but  other 
details  given),  it  is  described  as  '^ excellent," 
"good,"  or  "fair,"  in  145  instances.  All  who 
have  had  anything  happen  that  was  worthy 
of  note,  even  though  their  present  condition 
of  health  be  satisfactory,  have  been  excluded 
from  this  number.  These  terms  must,. of 
course,  be  accepted  in  their  ordinary  sense 
and  would  vary  somewhat  in  meaning,  accord- 
ing to  the  understanding  of  the  reporter  as  to 
what  was  meant  by  the  question.  As  stated, 
these  women  have  had  nothing  of  note  occur 
(normal  pregnancies  excepted)  and  are  well 
in  the  ordinary  meaning  of  the  term. 

Six  patients  are  suffering  from  ailments  of 
a  more  or  less  serious  character,  not  traceable 
to  the  ectopic  pregnancy  or  operation,  includ- 
ing one  patient  with  exopthalmic  goiter 
(Peterson)  six  years  after  operation,  and  one 
(Gellhorn)  with  diabetes  eight  years  after 
operation. 

Besides  these,  the  following  deserve  special 
mention: 

One  patient  had  operation  for  appendicitis 
three  years  afterwards,  and  an  occluded 
"opposite"  tube,  upon  which  a  salpingostomy 
had  been  done  at  the  original  operation,  was 
found  again  closed  and  was  reopened.  No 
pregnancies  since  operation  seven  years  ago. 
(Gellhorn.) 

One  had  operation  six  years  later  for  acute 
appendicitis  and  for  a  hernia  in  the  scar. 
Health  now  good.     (Newell.) 

One  has  ventral  hernia  —  not  operated. 
(Newell.) 

One  had  ventral  hernia  repaired  —  health 
now  good.    (Currier.) 

One  had  operation  on  the  bladder  —  details 
not  given;  not  weU  since;  a  stroke  of  paralysis 
lately.    (Peterson.) 

One  had  operation  for  "cystic  condition  of 
the  ovary  and  salpmgitis"—  right  adnexa  re- 
moved.   (Ballin.) 

One  had  indefinite  pelvic  symptoms  (two  ec- 
topics ;  no  children) — no  examination.  (Smith. ) 
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Three  have  at  present  induration  or  masses 
in  the  pelvis  and  more  or  less  pelvic  symptoms, 
but  no  operation  advised.  (Anspach,  Newell 
and  Taussig.) 

One  had  pelvic  inflammator>'  condition 
from  remaming  tube.    (Manwarring.) 

One  has  uterine  prolapse.    (Brettauer.) 

One  has  fibroid,  now  inflamed,  following 
recent  childbirth  —  three  children  since 
ectopic.     (Brettauer.) 

One  had  ileus  following  operation;  operated 
four  years  later  —  removal  of  remaining  tube 
and  repair  of  ventral  hernia.    (Barrett.) 

One  in  which  there  was  a  question  as  to 
whether  patient  did  or  did  not  have  a  repeated 
ectopic  fifteen  months  after  the  first  operation. 
Patient  was  operated  per  vaginam  and  a  pus 
collection  on  the  opposite  side  evacuated. 
This  had  developed  after  acute  symptoms  and 
one  week  after  a  missed  period.    (Miller.) 

One  died  eleven  years  after  operation  of 
unknown  cause  —  health  until  then  good. 
(Stevens.) 

Those  who  had  a  second  ectopic  will  be  dis- 
cussed later.  No  effort  was  made  to  obtain 
the  immediate  mortality  from  operation  and 
where  such  reports  were  sent  me  they  were 
excluded  from  the  Ust. 

The  final  results  from  operation,  excluding 
the  cases  of  repetition  to  be  mentioned,  were, 
it  appears,  very  satisfactory.  But  very  fev 
of  these  patients  have  suffered  any  serious 
inconvenience  in  subsequent  years  from  their 
ectopic  pregnancy  or  operation,  and  a  large 
number  doubtless  owe  their  lives  to  the  inter- 
vention. 

As  suggested  at  the  beginning  of  this  paper, 
there  are  two  things  in  the  future  course  of 
these  patients  which  interest  us  most  of  all, 
more  so  since  we  commonly  have  them  direct- 
ly within  our  control  at  the  time  of  operation 
—  one  the  question  of  further  normal  preg- 
nancy and  Uie  other  that  of  repetition  of  a 
tubal  one.  If  the  opposite  tube  is  hopelessly 
closed  and  the  condition  of  our  patient  per- 
mits, the  general  rule  is  to  remove  it  (and 
perhaps  other  diseased  organs),  and  few  would 
seriously  question  this  procedure.  A  very 
large  percentage  of  our  ectopic  cases  remain 
sterile  following  operation  (in  this  list,  97  out 
of  144  in  which  pregnancy  might  conceivably 


occur).  How  much  the  repair  processes  that 
follow  the  extravasation  of  often  large  quan- 
tities of  blood,  especially  when  long  retained, 
may  have  to  do  with  this  is  a  question.  As  a 
rule,  however,  these  conditions  are  much  less 
persistent  than  follow  a  pelvic  infection  in- 
volving the  same  structures.  Even  after 
most  extensive  extravasations,  pregnancy  not 
infrequently  takes  place,  so  that  we  may  well 
afford  to  deal  conservatively  with  the  remain- 
ing tube  if  further  pregnancy  is  desirable  and 
the  tube  itself  in  good  condition.  It  is  usually 
considered  advisable  to  gently  separate  the 
adhesions  about  these  tubes  when  such  are 
present.  Engstrom  has  done  this  in  six  cases 
resulting  in  normal  pregnancy,  and  Prochow- 
nik  has  seen  the  same  results  four  times  in  his 
series. 

Although  salpingostomy  and  other  plastic 
operations  have  not  yielded  very  encour- 
aging results,  they  might  perhaps  be 
tried. 

But  what  if  we  leave  a  normal,  patulous 
tube,  or  one  that  we  are  capable  of  releasing 
and  perhaps  making  so?  Knowing  that  the 
same  accident  may  occur  in  such  a  tube  that 
is  left,  our  only  reason  for  leaving  it,  the  pa- 
tient's condition  permitting,  is  that  it  will 
make  possible  a  normal  uterine  pregnancy. 
What  does  the  future  of  this  class  show  in  our 
series  of  cases?  There  are  here  192  cases 
traced  for  a  period  of  five  years  or  more.  Of 
these,  forty-eight  had  operations  of  a  nature 
to  preclude  further  pregnancies,  or  had  al- 
ready had  the  other  tube  removed. 

12  had  hysterectomies. 

31  opposite  tube  removed. 
3  opposite  tube  had  previously  been  re- 
moved. 
I  distal  end  removed    for   hydrosalpinx, 

making  pregnancy  very  improbable. 
I  tube  hgated  but  not  removed. 

In  this  Ust  no  opposite  tubes  were,  accord- 
ing to  our  records,  removed  except  for  disease. 
These  cases  must,  of  course,  be  completely 
excluded  from  consideration  in  estimating 
further  pregnancies.  There  is  no  justification 
for  including  them.^ 

^  In  those  cases  in  which  the  record  of  the  condition  and  disposal  of 
the  opposite  tube  was  not  complete,  we  have  assumed  that  it  was  re- 
tained and.  therefore,  that  pregnancy  was  possible.  Eight  of  these  were 
vaginal  sections. 
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The  inquiry  into  the  civil  condition  of  the 
patient  after  operation  would  seem  to  indicate 
that  this  factor  in  the  occurrence  of  subsequent 
pregnancy  should  not  be  taken  seriously  into 
account. 

This  leaves  144  in  which  a  pregnancy  was 
conceivably  possible.  Forty-seven  of  these 
women  have  had  uterine  pregnancies,  or 
32.6+  per  cent  (forty- two  with  living  children, 
sixty-four  children  in  all;  one  stillborn,  five 
aborting  without  children,  five  had  abortions 
and  children),  ninety-seven  had  none.  There 
were  twenty-one  cases  of  repeated  ectopic 
pregnancy,  half  as  many  as  had  hving  children. 
Two  women  had  subsequent  children  and  a 
repeated  ectopic.  Of  the  sixty-seven  women 
under  thirty  years  of  age,  twenty-seven  had 
subsequent  uterine  pregnancies,  ten  had  a 
repeated  ectopic  pregnancy.  Of  the  seventy- 
four  women  above  thirty,  nineteen  had  sub- 
sequent uterine  pregnancy,  and  eleven  had 
a  repeated  ectopic.  In  three  cases  age  (not 
given,  but  tube  retained),  one  of  these  had  a 
subsequent  pregnancy. 

If,  then,  much  less  than  half  of  our  ectopic 
cases  have  children  subsequently  (Essen- 
Moller  46  per  cent,  Prochownik  43.8  per  cent, 
our  figures  32.6  per  cent),  and  14.6  per  cent 
repeat  their  ectopic,  leaving  out  the  few  wo- 
men who  have  had  further  inflammatory 
trouble  with  the  opposite  tube,  is  it  best  to 
always  save  the  opposite  tube  when  it  seems 
capable  of  transmitting  the  ovum?  Each 
man  must  answer  this  question  for  himself, 
according  to  his  convictions  on  the  matter  of 
preserving  the  childbearing  function  and  the 
seriousness  that  he  attaches  to  a  further 
ectopic  pregnancy.  He  will,  according  to  his 
habit,  defer  little  or  much  to  the  wishes  of  the 
patient   in    the   matter;    but   whatever    his 


action,  it  should  be  determined  after  serious 
consideration  of  these  facts.  In  young  women 
the  desirability  of  preserving  the  childbearing 
function  is  of  greatest  importance.  In  time 
and  with  the  advent  of  children,  this  desira- 
bility ordinarily  diminishes.  In  the  beginning 
it  overrules  all  but  the  most  serious  considera- 
tions and  would  lead  us  always  to  conserva- 
tion; later  other  less  serious  considerations 
(mainly  the  possibility  of  a  second  ectopic 
pregnancy)  must  be  taken  into  account. 

In  other  pelvic  lesions  we  ordinarily  main- 
tain a  most  conservative  attitude  in  our 
younger  patients  —  later  we  do  not  hesitate 
to  remove  the  possibihty  of  children  if  the 
preservation  of  the  necessary  organs  threatens 
to  implicate  her  health.  Why  should  we  not 
do  the  same  with  our  ectopic  cases?  Would 
we  not  best  serve  her  interests  by  removing 
the  possibility  of  a  repetition  of  this  distress- 
ing accident  when  the  need  of  children  is  no 
longer  so  urgent?  With  these  patients,  as 
with  all  others  in  whom  an  operation  which 
may  involve  the  childbearing  function  is  con- 
sidered, I  believe  we  should  discuss  the  matter 
freely  with  her  and  be  governed  to  a  certain 
though  limited  extent  by  her  wishes.  Not 
the  favorable  appearance  of  a  tube,  but  the 
future  history  of  such  recorded  cases  should 
be  the  basis  for  our  judgment.  Her  age,  the 
number  of  children  she  has  borne,  her  general 
health  and  her  wishes  as  to  further  preg- 
nancies should  all  enter  into  this  consideration. 
If  she  then  has  another  tubal  pregnancy,  we 
shall  at  least  have  a  good  excuse  for  having 
deliberately  submitted  her  to  its  serious 
possibilities.  Personally,  I  am  now  removing 
the  opposite  tube  in  those  women  in  whom, 
for  reasons  suggested  above,  childbearing  is 
no  longer  desirable  —  in  others  I  preserve  it. 
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EXCISION   OF   THE    CLAVICLE   AND   FIRST  RIB   FOR 

MALIGNANT   DISEASE 

By  R.  E.  fort,  M  D.,  Nashville,  Tennessee 


MUCH  doubt  exists  as  to  whom  credit 
should  be  given  for  the  honor  of  first 
completely  excising  the  clavicle. 
Treves  (i)  gives  McCreary  of  Ken- 
tucky priority,  181 1.  Gross  (2)  credits 
Remmer  as  the  first  operator  in  1732.  Zabel 
(3)  credits  Moreau  and  D  'Angerville  of  Paris 
with  the  first  total  excision  in  1765,  and  claims 
that  the  operation  of  Remmer  was  without 
doubt,  a  partial,  not  a  total,  extirpation. 
Heyfelder  (4)  gives  Meyer  the  credit  of  the 
first  in  1823,  and  Cassebohn  with  the  first 
partial  extirpation  in  17 19,  and  Coley  (5) 
credits  Valentine  Mott  with  the  first  in  1828. 
Without  attempting  to  harmonize  this 
conflict  of  authorities  as  to  who  is  entitled 
to  this  honor,  we  were  astonished  to  find  re- 
ports of  only  sixty-four  total  excisions,  one  of 
excision  of  the  clavicle  and  sternal  ends  of  the 
first  and  second  ribs,  '^Morfitt's  Case''  re- 
ported by  Carson  (6)  and  no  reported  cases  of 
total  excision  of  the  clavicle  and  the  first  rib. 
It  is  the  writer's  object  to  report  a  case  of 
excision  of  the  clavicle  and  first  rib,  but  it 
will  not  be  amiss  to  notice  some  of  the  im- 
portant facts  concerned  in  the  literature  of 
excision  of  the  clavicle.  Mott  in  his  report 
says,  '*  This  operation  far  surpasses  in  tedious- 
ness,  difficulty,  and  danger  anything  that  I 
have  ever  witnessed  or  performed.  It  is 
impossible  for  any  description  which  we  are 
capable  of  giving  to  convey  an  accurate  idea 
of  its  formidable  nature."  Velpeau  (7)  calls 
the  operation  "a  daring  attempt  never 
carried  into  effect  except  in  a  few  cases  of 
operation  upon  the  shoulder,"  yet  he  says, 
'*  There  are  circumstances  sufficiently  nu- 
merous which  require  this  operation  if  we  wish 
not  to  abandon  the  sufferers  to  certain  death." 
C.  Norkes  (8)  collected  thirty- two  cases  of 
excision  for  malignant  tumors,  of  which 
twenty-four  were  sarcoma,  five  reported  as 
carcinoma,  two  exarthrosis,  and  one  chon- 
droma, with  six  deaths.  Coley  states  that 
the  cases  reported  as  carcinoma  were  probab- 


ly sarcoma,  as  primary  carcinoma  of  the 
clavicle  is  imknown. 

Since  1893,  Coley  has  collected  thirty- two 
additional  cases,  making  a  total  of  sixty-four. 

The  immediate  mortality  of  excision  of 
the  clavicle  is  between  sixteen  and  eighteen 
per  cent,  but  the  end-results,  or  those  who 
die  from  recurrence,  is  quite  seventy  per  cent. 
The  results,  however,  are  sufficiently  hopeful 
to  make  immediate  surgical  intervention  not 
only  justifiable  but  mandatory. 

The  types  of  tumors  observed  by  pathol- 
ogists have  been  varied, — periostead,  round- 
cell;  periosteal,  spindle-cell;  osteosarcoma, 
small  round-cell,  spindle-cell;  myeloid,  round- 
cell;  myelogenous,  chondroma;  embryonic, 
myeloid;  myeloid  fibrous  and  fibro-plastic, 
and  my  own  osteosarcoma,  giant-cell. 

Ages  of  patients.  Two  between  one  and 
ten  years,  twenty  between  ten  and  twenty, 
nine  between  twenty  and  thirty,  twelve 
between  thirty  and  forty,  seven  between 
forty  and  fifty,  one  between  fifty  and  sixty, 
and  three  between  sixty  and  seventy. 

Diagnosis.  A  study  of  the  reported  cases 
makes  it  quite  clear  that  the  diagnosis  must 
be  made  early  if  there  is  to  be  a  probability 
of  saving  the  patient.  No  variety  of  tumor 
is  more  malignant  than  a  majority  of  sar- 
comata of  the  clavicle.  The  vascularity  of 
the  neck  insures  early  infiltration  and  rapid 
generalization.  The  history  of  antecedent 
trauma  is  important.  Seven  of  the  nine 
cases  observed  by  Coley  gave  histories  of 
trauma.  In  most  cases  the  swelling  will  be 
noted  very  soon  after  the  receipt  of  the 
injury.  In  its  early  stages,  it  is  usually  hard, 
smooth,  and  immovable. 

Tuberculosis.  Tuberculosis  is  a  condition 
from  which  sarcoma  must  be  differentiated. 
"A  history  of  tuberculosis  in  the  family,  or 
tuberculosis  in  some  other  portion  of  the 
body,  would  justify  us  in  ruling  out  sarcoma  " 
(Coley) .  It  is  also  to  be  noted  that  primary 
tuberculosis  of  the  clavicle  is  extremely  rare. 
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and  sarcoma  is  prone  to  occur  in  strong  and 
healthy  individuals,  and  more  often  in  the 
young  than  in  the  middle-aged  and  old. 

Syphilis,  This  is  a  rare  condition  in  the 
clavicle,  so  where  no  other  bone  is  involved, 
where  the  clinical  diagnosis  is  reasonably 
indicative  of  sarcoma,  especially  where  the 
tiunor  has  appeared  in  a  young  person  show- 
ing rapid  growth,  excision  should  be  done 
without  excising  a  portion  of  the  tumor  for 
microscopical  examination,  thereby  giving 
the  opportunity  for  localized  infection.  It  is 
usually  impossible  to  make  a  satisfactory 
frozen  section  for  the  reason  that  decalcifica- 
tion must  first  be  made.  We  would  advise 
total  extirpation,  as  partial  extirpation  of 
any  bone  for  sarcoma  is  incomplete  surgery. 
Coley,  Richardson,  and  others  advise  treat- 
ment with  the  mixed  toxins  of  erysipelas  and 
bacillus  prodigiosus  as  a  prophylactic  against 
recurrence.  Coley  claims  that  it  is  entirely 
free  from  danger,  and  this  has  been  my 
observation,  but  frankness  compels  me  to 
state  that  my  residts  from  its  use  in  sarcoma 
in  other  bones  have  been  disappointing. 
Bearing  in  mind,  however,  the  statements  of 
Coley  that  it  is  without  danger,  and  that  in 
cases  of  sarcoma  of  the  long  bones  generally 
in  which  toxins  have  been  used,  recurrences 
have  been  less  than  one-third  as  frequent  as 
in  cases  in  which  they  have  not  been  used, 
justification  for  its  use  in  all  cases  would 
seem  apparent. 

Results  after  excision.  In  two  cases  there 
was  recurrence  in  four  years  after  operation, 
in  two  within  eighteen  months,  in  one  case 
sarcoma  of  the  femur  developed  three  months 
after  operation,  in  one  case  there  was  local 
recurrence  within  six  months,  in  one  recur- 
rence was  immediate,  in  one  sarcoma  recurred 
in  the  upper  jaw  nine  months  after  operation, 
in  three  cases  recurrence  was  within  three 
months,  in  seven  recurrence  occurred  within 
six  months,  two  were  well  five  years  after 
operation,  one  case  well  one  year,  one  case 
well  seven  months,  one  case  fifty  years,  and 
the  case  reported  below  well  six  months  after 
operation. 

A.  B.,  age  eleven  years,  mother  living,  father  died 
by  violence;  no  family  history  of  tuberculosis  or 
syphilis.  Patient  a  fairly  well  developed  boy,  no 


Hutchinson's  teeth  or  other  evidence  of  congenital 
syphilis.  Tumor  of  clavicle  was  noticed  eight 
months  before  he  presented  himself.  At  five  months 
he  was  seen  by  another  surgeon  who  cut  down  on 
the  tumor,  chiseled  it  away  as  best  he  could,  and 
submitted  the  specimen  to  Dr.  Wm.  Litterer  who 
reported  giant-cell  osteosarcoma.  The  wound 
healed,  but  the  tumor  rapidly  reproduced  itself, 
and  when  he  presented  himself  to  us  July  23,  191 3, 
a  tumor  the  size  of  an  English  walnut  was  attached 
to  the  inner  third  of  the  clavicle  and  first  rib.  It 
was  hard,  smooth,  and  firmly  attached  at  its  base, 
with  no  history  of  trauma. 

The  diagnosis  of  malignancy  having  already  been 
made,  we  advised  its  immediate  removal.  A 
T-shaped  incision  was  made,  from  the  sternum  along 
the  lower  border  of  the  clavicle,  to  the  coracoid 
process  of  the  scapula,  and  from  the  upper  portion 
of  the  sternum  to  the  upper  border  of  the  second 
rib.  The  skin  over  the  tumor  was  removed  by  an 
elliptical  incision,  and  realizing  the  danger  of 
division  of  the  clavicle,  disarticulation  was  made 
from  the  sternum  and  first  rib,  the  cervical  fascia 
and  sterno-mastoid  muscle  incised  well  above  the 
tumor  until  the  middle  portion  of  the  clavicle  was 
reached;  here  the  trapezius  muscle  was  separated 
from  its  clavicular  attachments  close  to  the  bone. 
The  same  method  was  used  below.  The  clavicle 
was  lifted  from  its  sternal  end  and  separated  from 
the  mediastinum,  the  pleura,  the  subclavian  ves- 
sels and  ligaments  by  gauze  and  scissor  dissection. 
The  rib  was  not  disarticulated  from  the  sternum, 
separating  it  from  the  scalenus  medius  and  inter- 
costal muscles,  the  mediastinum  and  the  pleura  by 
blunt  dissection;  the  close  proximity  of  the  sub- 
clavian vessels  passing  through  the  subclavian 
grooves  of  the  first  rib  was  the  most  tedious  part 
of  the  procedure.  A  small  abdominal  retractor 
was  padded  with  gauze  and  the  vessels  held  up  by 
an  assistant  during  the  removal  of  the  outer  part 
of  the  rib.  The  dissection  completed  to  its  ver- 
tebral attachment,  some  difficulty  was  encountered 
in  disarticulation;  finally  this  was  accomplished  by 
inserting  blunt  scissors  into  the  articulation  and 
severing  the  ligament.  The  tumor  was  sufficiently 
close  to  the  sternum  for  me  to  indulge  in  the  fear 
that  this  bone  had  become  affected.  Consequently 
we  removed  about  one-half  of  the  sternum  from  its 
upper  portion  to  upper  portion  of  the  second  rib. 
The  safety  of  this  procedure  was,  I  think,  guaran- 
teed by  the  separation  of  the  mediastinum  from  the 
posterior  surface  of  the  sternum  and  its  protection 
with  gauze.  I  can  conceive  no  more  important  step 
of  this  operation  than  the  protection  of  the  pleura 
and  mediastinum  from  wound,  as  a  large  percentage 
of  immediate  fatalities  have  been  caused  by  infec- 
tion of  these  cavities.  The  wound  was  closed  by 
approximating  the  cervical  fascia,  the  sternomastoid 
and  the  trapezius  muscles  above,  and  the  deltoid 
and  fibers  of  the  pect oralis  major  muscles  below. 
The  skin  was  closed  and  approximation  of  the  inter- 
nal half  of  skin  secured  by  a  fiap  from  below. 


6gS 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


A  cigarette  drain  was  inserted  at  the  middle 
portion  of  the  wound;  no  vessel  was  tied  throughout 
the  operation.  Time  of  operation,  one  hour  and 
forty-five  minutes.  There  was  no  injury  to  either 
the  mediastinum  or  the  pleura,  consequently  there 
was  no  infection. 

The  patient  sat  up  on  the  fourth  day,  and  made 
an  uninterrupted  recovery,  leaving  the  hospital  on 
August  1 8th,  having  gained  ten  pounds  in  weight. 
After  ten  days  the  use  of  the  left  arm  was  en- 
couraged. The  two  features  which  impressed  us 
most  were  the  free  use  of  the  arm,  and  the  absence  of 
deformity  of  the  left  chest.  In  the  absence  of  the 
scar  it  would  be  hard  to  detect  the  side  upon  which 
the  excisions  had  been  done.  Toxins  of  erysipelas 
and  bacillus  prodigiosus  were  given  in  increasing 
doses  until  the  dose  was  established,  and  this  dose 
was  persisted  in  for  two  months  after  operation. 

A  letter  received  from  his  uncle,  Dr.  J.  D.  Bryant 
of  Fayetteville,  Tennessee,  dated  December  3d, 
reports  that  he  is  going  to  school,  growing,  and  has 
no  evidence  of  recurrence.  He  adso  reports  that 
he  shucks  com,  harnesses  the  horses,  hauls  wood 
with  his  goat  and  wagon;  in  fact,  he  can  see  no 
deficiency  in  the  left  shoulder. 

CONCLUSIONS 

First,  primary  sarcoma  of  the  clavicle  is  a 
rare  condition,  and  the  earlier  the  diagnosis 
and  the  more  radical  the  treatment,  the  better 
the  chances  for  complete  recovery. 

Second,  the  writer  is  of  the  opinion  that 


partial  excision  of  the  cla\'icle  or  first  rib 
should  not  be  practiced  for  malignant  disease. 

Tliird,  the  danger  of  local  or  general  metas- 
tases is  very  great,  and  as  division  of  the  bone 
increases  this  hazard,  excision  should  be  made 
with  the  bone  intact. 

Fourth,  because  of  the^  favorable  results 
obtained  in  the  few  cases  of  sarcomata  of  the 
clavicle  and  the  larger  number  of  sarcomata 
of  the  long  bones,  it  is  advisable  to  use  the 
mixed  toxins  of  erysipelas  and  bacillus 
prodigiosus  for  two  or  three  months  after 
operation. 

Fifth,  \mder  modem  aseptic  conditions  the 
mortaUty  for  excision  of  the  clavicle  and 
excision  of  the  first  rib  should  be  comparative- 
ly small,  and,  considering  the  fate  of  the  pa- 
tients who  are  denied  surgery,  the  oppor- 
timity  of  relief  by  surgery  is  mandatory. 
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THIS  report  of  original  surgical  uses  of 
the  bone-graft  is  a  supplement  to  the 
following  communications  which  ap- 
peared in  the  Folder  of  the  American 
Orthopedic  Association,  May  15,  191 1; 
Journal  of  the  American  Medical  Associa- 
tion September  9,  1911,  and  August  3, 
191 2,  p.  353;  The  Post-Graduate,  November, 
191 2,  xxvii,  No.  11 ;  Author's  Stereo-CUnic, 
published  by  Southworth  Co.;  American 
Journal  of  Surgery,  January,  1914,  and 
Zeitschrift  f.  Orthopadische  Chirurgie, 
xxxi. 

This  paper  is  based  upon  an  experience 
gained  from  253  human  bone-graft  cases  over 
a  period  of  three  years,  also  a  large  amount 
of  animal  experimentation  devoted  to  the 
study,  both  macroscopic  and  microscopic,  of 
the  bone-graft  when  used  in  ways  similar 
to  the  technique  employed  in  the  human  cases. 

The  following  technique  of  apphcations  of 
the  bone-graft  involves  the  author's  original 
usage,  so  far  as  the  writer  is  informed,  with 
the  exception  of  three  incidences. 

These  cases  have  been  operated  in  the  past 
three  years,  and  include  178  cases  of  Pott's 
disease,  sixteen  wedge-graft  corrections  in 
case  of  congenital  club-foot,  seventeen  inlay 
grafts  for  ununited  fractures  of  the  long 
bones,  fourteen  cases  of  paralytic  foot  de- 
formities; the  remaining  twenty-eight  cases 
include  bone-graftings  for  fixation  of  tuber- 
cular ankle,  repair  of  osteomyeUtic  cavities, 
transplanting  astragalus  for  absent  head  and 
neck  of  femur,  the  correction  of  paralytic 
drop-wrist,  deformity  of  the  tibia  following 
fracture,  underdevelopment  of  the  jaw,  fixa- 
tion of  tubercular  knee,  reenforcing  the 
bony  deficiency  and  muscular  weakness  in 
spina  bifida,  in  conjunction  with  arthroplasty 
for  paralytic  dislocation  of  the  hip,  congenital 
dislocation  of  the  hip,  paralytic  scoliosis, 
restoring  depressed  nasal  bridge,  fixation  of 
tubercular  sacro-iUac  joint,  ununited  fracture 


of  the  spine,  ununited  fracture  of  the  femoral 
neck,  congenital  absence  of  tibia,  replacing 
bone  deficiency  following  removal  of  osteo- 
sarcoma, mobiUzing  ankylosed  hips  and 
carpus  by  the  use  of  osteocartilaginous  grafts. 

Enough  time  has  not  elapsed  in  some  of  the 
later  cases  to  be  able  to  draw  trustworthy 
conclusions  as  to  their  ultimate  results. 
But  as  our  early  cases  have  proved  the  per- 
manency of  the  graft  and  result  up  to  three 
years,  and  as  other  observers  have  followed 
bone-graft  cases  even  as  long  as  thirty  years, 
we  believe  that  the  reliability  and  per- 
manency of  the  bone-graft  has  been  suf- 
ficiently proven. 

We  agree,  also,  with  McWilliams  that  the 
periosteum  on  the  graft  plays  an  important 
rdle  in  aiding  to  estabUsh  a  more  abundant 
and  earher  blood  supply  or  nutrition  to  the 
graft,  as  I  have  previously  stated.* 

The  endosteum  and  the  marrow  substance 
also  serve  a  similar  purpose  to  the  periosteum, 
either  acting  as  a  ready  medium  through 
which  the  bone  transplant  gets  its  nutrition, 
or,  in  case  the  bone-cells  in  the  graft  die, 
furnishing  living  active  cells  through  which 
the  graft  is  regenerated 

The  membranes  covering  cortical  bone  act 
largely  as  the  physiological  media  through 
which  these  cortical  cells  naturally  get  their 
nutrition;  again,  their  loose  structure  is  very 
favorable  to  taking  up  nourishment  or 
establishing  vascular  means  to  that  end  with 
the  environment  in  which  they  are  placed. 
Therefore,  the  wisdom  of  including  these 
structures  on  all  grafts  is  obvious.  Attention 
should  also  be  called  to  the  fact  that  the  bone- 
graft  stimulates  an  active  osteogenesis  on  the 
part  of  the  recipient  bone  itself,  therefore 
contributing  further  in  this  way  toward  the 
assurance  of  permanency  of  result. 

The  execution  of  the  technique  involved 
in  the  appUcation  of  the  bone-graft  in  many 

s J.  Ank  M.  Aas.,  xqij,  April  5th« 
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of  the  conditions  enumerated  above  would 
be  difficult,  slow  and  inexact,  except  for  the 
adaptation  of  the  electric  motor  and  the 
author's  attachments,  such  as  special  twin 
saws,  drills,  burrs  and  doweling  instrument. 
These  save  time,  avoid  traumatism  both  to 
bone  and  soft  tissue,  favor  precision  in  mold- 
ing the  graft  and  preparing  its  bed,  simpUfy 
and  make  easier  the  technique  in  deep  wounds 
and  regions  difficult  to  get  at  with  hand  tools 

(Fig.  i). 
A    rapidly   revolving  motor    instrument, 

according  to  Crile's  kenetic  theory,  should 
diminish  shock  on  account  of  the  lessened 
excitation  of  the  afferent  nerves  from  a 
rapidly  moving  instrument  and  consequently 
the  minimum  resultant  disturbance  to  the 
nerve  centers. 

From  clinical  observation  it  is  apparent 
that  whatever  shock  occurred  when  hand  bone- 
cutting  instruments  were  used  has  largely,  if 
not  entirely,  disappeared  since  the  develop- 
ment and  use  of  the  motor  instnunent. 
Whether  this  is  due  to  the  marked  shortening 
of  the  time  of  operation  or  to  Crile's  theory  or 
to  both,  and  in  what  proportion,  it  is  very 
difficult  to  demonstrate. 

The  impossibility  of  obtaining  actual  im- 
mobilization of  diseased  vertebrae  in  Pott's 
disease  by  any  external  means,  whether  by 
spinal  brace,  plaster  of  Paris  jackets  or  recum- 
bency, was  the  chief  stimulus  which  caused 
the  author  to  resort  to  the  bone-transplant 
as  the  simplest  and  most  trustworthy  means 
of  actually  immobilizing  the  diseased  verte- 
brae. 

Additional  advantages  of  internal  fixation 
by  the  bone-graft  are  obvious,  such  as  the 
correction  of  the  kyphosis  in  suitable  cases, 
and  the  prevention  of  progression  of  deformity 
by  controlling  the  leverage  action  of  the  in- 
volved vertebrae.  It  accomplishes  this  by  its 
splint  action  and  by  preventing  the  separation 
of  the  posterior  ends  of  the  lever  which  are 
the  spinous  processes.  This  prevents  the 
approximation  or  crushing  together  of  the 
anterior  arms  of  the  levers  which  are  the 
bodies.  This  is  most  important,  as  crushing 
of  the  vertebral  bodies  due  to  superincumbent 
weight,  muscular  spasm  and  respiratory  action 
is  a  most  important  factor  in  causing  the 


prolongation  of  the  convalescence  of  Pott's 
disease. 

It  is  also  believed  that  internal  bony  im- 
mobilization of  a  tubercular  joint,  in  conjunc- 
tion with  a  proper  regime  of  life  for  tubercu- 
lous patients,  is  the  most  ideal  treatment. 
This  is  immediately  obtained  by  use  of  the 
bone-graft  as  herein  described  (Fig.  2). 

Calve  and  Lelievre^  confirm  Minard's  state- 
ment that  osseous  tissue  affected  by  tuber- 
culosis is  never  restored  from  the  diseased 
parts,  and  that  if  partially  destroyed  vertebral 
bodies  are  held  apart  for  a  long  time  by 
plaster  of  Paris  jackets  or  other  external 
support,  they  will  come  in  contact  again  and 
the  kyphosis  will  recur  when  these  supports 
are  removed.  This  is  an  additional  convinc- 
ing reason  for  the  use  of  the  bone-graft 
in  producing  a  bony  union  by  implanting 
it  into  the  uninvolved  posterior  segment  of 
the  vertebrae  with  the  kyphosis  corrected 
and  the  diseased  vertebral  bodies  separated. 

The  perfected  technique  of  the  author's 
operation  for  Pott's  disease,  ununited  frac- 
tures of  the  spine,  etc,  is  as  follows  (Fig.  3). 
With  the  patient  in  the  ventral  posi- 
tion, the  tips  of  the  spinous  processes  are 
reached  by  a  curved  incision  and  turning  up 
of  a  flap  of  skin  and  subcutaneous  tissues. 
With  a  scalpel  the  periosteal  tips  of  the 
spinous  processes  are  split  in  the  center, 
also  the  supraspinous  ligament.  The  inter- 
spinous  ligaments  are  next  split  into  approx- 
imately equal  parts,  to  a  depth  of  about  one- 
half  inch  (12.70  mm.),  varying  with  the 
age  and  the  size  of  the  patient,  without  dis- 
turbing their  attachments  to  the  spinous 
process.  Very  little  haemorrhage  results, 
because  only  dense  ligamentous  tissues  are 
incised,  which  is  in  considerable  contrast  to 
the  haemorrhage  resulting  from  the  separation 
of  the  muscles  from  the  spinous  processes 
in  a  deeper  operation,  such  as  a  laminectomy, 
etc.  With  a  thin  sharp  chisel  or  author's 
osteotome  and  mallet  each  process  is  split 
longitudinally  into  equal  parts  for  a  depth  of 
about  one-half  inch  (12.70  mm.),  care  being 
taken  that  greenstick  fractures  are  produced 
on  one  and  the  same  side  of  all  the  spinous 
processes    so    split.     The    unbroken    halves 
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preserve  intact  the  leverage  of  these  pro- 
cesses. A  separation  of  the  halves  of  each 
spinous  process  produces  a  gutter  into  which 
the  transplant  is  later  placed.  In  all  cases 
the  full  thickness  of  the  tibial  cortex  is  in- 
cluded with  the  periosteum,  endosteum  and 
attached  marrow  substance,  thus  producing 
a  transplant  with  approximately  a  rectangular 
cross-section. 

It  has  been  found  advisable  for  bone-grafts 
for  all  purposes  to  include  periosteum  and 
endosteum,  as  it  is  through  these  media  that 
cortical  bone  largely  receives  its  nourish- 
ment. Thus  the  graft  approximates  a  com- 
plete organic  structure,  with  its  normal 
means  of  distributing  nourishment,  and  the 
early  estabUshment  of  blood  supply  is  en- 
hanced. 

A  graft  of  this  thickness  necessitates  pro- 
ducing a  full  fracture  of  one  half  of  the 
spinous  process  and  setting  it  over  laterally 
in  order  to  place  it  deep  enough  to  be  well 
covered  with  the  above-mentioned  ligaments. 
It  is  important  that  the  spinous  processes 
be  split  in  situ  with  all  the  ligamentous  and 
muscular  insertion  undisturbed  as  in  this  way 
none  of  the  natural  supports  of  the  spine  are 
taken  away  and  the  ligaments  aflford,  by 
means  of  strong  Ugatures,  an  excellent 
medium  for  firmly  fixing  the  bone-splint  in 
place. 

The  depth  to  which  the  spinous  processes 
are  split  varies  as  to  age,  size  of  patient,  and 
amount  of  pressure  atrophy  from  former 
apparatus,  etc.,  which  may  so  reduce  the 
spinous  processes  as  to  present  mere  tubercles 
on  the  posterior  aspect  of  the  neural  arches 
and  in  certain  instances  can  be  spUt  in  depth 
only  three-sixteenths  to  one-fourth  of  an 
inch  (4.7s  to  6.3s  mm.),  but  this  affords 
good  bone  contact,  and  as  the  graft  is  em- 
bedded into  longer  spinous  processes  at 
either  end,  it  affords  the  usual  efficient  fixa- 
tion. A  hot  saline  pack  is  placed  over  the 
back  wound  until  the  bone  insert  is  ob- 
tained. 

With  the  patient  still  in  the  ventral  posi- 
tion, the  leg  is  flexed  on  the  thigh  and  an  in- 
cision over  and  down  to  the  crest  of  the 
tibia  is  made.  The  fascia  and  subcutaneous 
tissues    are    carefully    separated    from    the 


periosteum  of  the  anterior-internal  flat  sur- 
face of  the  tibia.  From  its  crest  and  an- 
terior-internal aspect  a  strip  of  the  tibia  is 
removed  with  a  motor  saw.  A  motor  saw 
affords  a  very  rapid  and  exact  method  of 
securing  the  graft  and  is  used  exclusively  for 
this  purpose.  The  length  of  graft  varies 
according  to  how  many  vertebrae  are  to  be 
spanned,  i.  e.,  all  those  diseased  and  two 
healthy  ones  on  each  side,  if  in  the  dorsal 
region,  and  one  on  each  side  if  in  the  lumbar 
region,  its  breadth  from  one-fourth  to  five- 
eighths  inch  (6.3s  to  15.85  mm.),  its  thickness 
from  three-sixteenths  to  three  eighths  inch 
(4.75  to  15.51  mm.),  according  to  the  size  of 
the  patient.  The  graft  is  inserted  between 
the  halves  of  the  interspinous  ligaments  and 
the  spinous  processes  with  its  edge  anterior 
or  innermost,  and  its  cut  side  or  marrow  side 
in  contact  with  the  unbroken  halves  of  the 
spinous  processes.  It  is  held  firmly  in 
position  by  interrupted  sutures  of  heavy  or 
medium  kangaroo  tendon,  which  are  passed 
through  the  supraspinous  Ugament  and  pos- 
terior edges  of  the  halves  of  the  interspinous 
Ugaments  near  the  tips  of  the  spinous  pro- 
cesses, beginning  at  the  center  of  the  graft. 
The  ligaments  are  then  drawn  over  the  insert 
posteriorly  by  tense  sutures  placed  closely 
together.  Before  tying  the  last  sutures  the 
posterior  corners  of  the  ends  of  the  graft  are 
removed  by  the  rongeur  forceps,  and  these 
fragments  of  bone,  with  others,  are  cut  into 
small  pieces  and  placed  under  and  about  each 
end  of  the  graft;  the  ends  of  the  graft  are 
then  drawn  down  and  sutures  tied.  This 
is  important  as  it  furnishes  multiple  foci  for  a 
rapid  proliferation  of  bone,  as,  according  to 
Macewen,  the  smaller  the  graft  the  greater 
the  relative  bone  growth.  If  there  is  a  mod- 
erate kyphosis  of  short  duration,  it  is  entirely 
obUterated;  any  kyphosis  of  a  few  years  or 
less  duration  becomes  much  diminished,  either 
at  the  time  of  operation  or  during  the  first 
few  days  after,  from  the  corrective  effect  of 
the  lateral  tension  of  the  graft. 

This  sequence  of  the  technique  is  important 
because,  by  preparing  the  back  wound  first 
and  packing  it  with  a  hot  saline  compress,  we 
secure  haemostasis,  and  control  the  blood- 
clot  about  the  graft,  a  condition  to  be  desired. 


702 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


A  certain  amount  of  blood-clot  is  desired  as  it 
facilitates  bone  growth.  The  serous  ooze 
which  takes  place  from  the  several  tissues 
furnishes  a  good  culture  medium  for  the  bone- 
graft.  This  medium,  blood,  serum  or  plasma, 
has  been  sought  in  preparing  tissue  cultures 
for  the  microscopical  study  of  cellular  bone- 
growth.  Cold  abscesses  about  the  spinous 
processes  are  rare,  but  when  found  do  not 
usually  interfere  with  satisfactory  imion. 
Where  a  kyphos  is  too  great  for  implanting  a 
straight  spUnt  properly  in  place  in  the 
spinous  processes,  the  approximate  contour 
of  the  knuckle  is  obtained  by  bending  a  silver 
probe  over  the  tips  of  the  spinous  processes. 
The  curved  probe  is  then  laid  upon  the  ante- 
rior-internal aspect  of  the  tibia  as  a  pattern, 
and  a  graft  of  the  desired  shape,  width  and 
thickness  is  outlined  in  the  periosteum  with 
a  scalpel.  The  graft,  however,  is  always 
straighter  than  the  kyphosis  and  the  spine  is 
straightened  by  usual  pressure  and  drawn 
to  the  bone-splint  by  means  of  the  heavy 
ligatures.  When  the  deformity  is  too  great, 
even  for  this  method,  the  graft  is  placed  with 
its  wider  diameter  in  a  lateral  rather  than 
anterior-posterior  plane,  and  then  bent  into 
place  between  the  halves  of  the  spinous  pro- 
cesses and  held  with  heavy  kangaroo  tendon, 
as  above  indicated. 

This  bending  is  accompUshed  by  making 
numerous  saw-cuts  one-half  to  two-thirds  the 
way  through.  These  cuts  not  only  shape  the 
graft  to  the  kyphos,  but  also  favor  a  rapid 
establishment  of  blood  supply  and  the  throw- 
ing out  of  bone  callus  from  the  graft  itself. 
The  cross  cuts,  one-eighth  to  three-eighths 
inches  (3.17  to  9.51  mm.)  from  each  other, 
are  always  made  on  the  marrow  side.  The 
transplants  vary  in  size  from  four  to  seven 
and  one-half  inches  (10.16  cm.  to  19.05  cm.) 
in  length,  one-fourth  to  one-half  (6.35  to 
12.70  mm.)  in  width,  one-fourth  to  three- 
eighths  inch  (6.35  to  9.51  mm.)  in  thickness. 
Care  is  taken  that  the  insert  has  some  bone 
marrow.  The  importance  of  this  has  been 
pointed  out  by  several  German  investigators. 
Before  placing  the  unbent  graft  in  its  bed, 
its  periosteum  is  incised  in  many  places,  so 
as  to  allow  the  underlying  osteogenetic  cells 
exit  for  proliferation,  and  also  an  entrance 


of  blood  supply  to  the  graft.  The  graft, 
firmly  embedded  under  tension  in  the  spinous 
processes  and  the  dense  intraspinous  liga- 
ments, afford  immediate  and  excellent  fixa- 
tion of  those  vertebrae  involved  even  before 
union  takes  place.  This  is  confirmed  by  the 
immediate  disappearance  of  pain  in  adults, 
and  pain  and  night  cries  in  children.  The 
environment  of  the  spinal  insert  is  most 
favorable:  it  is  not  only  wedged  into  healthy 
spinous  processes,  which  are  less  than  three- 
fourths  inch  (19.05  mm.)  apart,  but  is  also 
surrounded  throughout  its  entire  extent  by 
ligamentous  tissue  which  is  normally  at- 
tached to  bone.  The  conditions  are  favorable 
to  a  rapid  establishment  of  an  haversian 
blood  supply  from  the  spinous  processes  to 
the  graft.  The  writer  believes  that  the  fact 
that  the  spinal  graft  rarely  shows  any  evidence 
of  disintegration  or  absorption  is  explained 
in  this  way.  Where  the  kyphosis  is  marked 
and  angular,  greenstick  fractures  of  both 
halves  of  the  prominent  spinous  process  are 
produced  with  this  osteotome,  and  their 
tips  turned  in  laterally  and  sutured  in  contact 
with  posterior  surface  of  the  transplant. 
This  produces  additional  bone  contact  for 
graft  and  reduces  the  kyphosis  by  so  much. 

Post-operative  treatment.  Although  it  is 
known  from  experimental  work  that  the 
graft  becomes  united  by  bony  union  in  four 
weeks,  nevertheless  the  patient  is  confined 
in  the  recumbent  position  on  a  fracture  bed 
for  six  to  eight  weeks.  After  this  he  is 
allowed  to  walk  about  without  apparatus 
for  part  of  the  day.  Where  a  straight  graft 
of  sujficient  length  is  used,  there  is  no  neces- 
sity for  a  plaster  jacket  or  support.  In 
dorsal  cases,  where  a  deformity  has  developed, 
necessitating  pronounced  bending  of  the 
graft,  a  spinal  support  may  be  advisable  for 
a  few  months.  It  should  be  emphasized 
that  these  cases  should  be  under  the  observa- 
tion of  a  surgeon  experienced  in  this  line  of 
work  throughout  their  whole  convalescence. 
The  relief  of  pain  and  acute  symptoms  is 
most  satisfactory.  External  spinal  supports, 
as  plaster  jackets  and  braces,  should  always 
be  avoided,  not  only  on  account  of  their  inter- 
ference with  normal  function  of  respiration, 
but  also  on  account  of  their  injurious  effect  on 
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the  graft  itself,  not  only  from  pressure,  but 
in  interfering  with  its  function  and  the  stim- 
ulus derived  therefrom.  This  is  realized 
by  every  investigator  of  bone  work. 

Indications  for  operative  treatment.  Fixa- 
tion by  the  bone-graft  is  indicated  in  all  cases, 
at  all  ages,  where  pain  or  muscle  spasm  de- 
mand immobilization  of  the  diseased  vertebrae, 
and  the  earlier  the  operation  the  more  favor- 
able the  prognosis.  It  is  indicated  for  the 
prevention  and  correction  of  increasing  de- 
formity, and  is  even  more  urgent  in  the 
presence  of  complicating  conditions  such  as 
psoas   spasm,    cold    abscess    or   paraplegia. 

The  only  special  contra-indication  is  the 
inabiUty  to  secure  a  clean  field  of  operation. 
This,  however,  is  rare,  as  these  cold  abcesses 
seldom  point  in  or  invade  the  region  of  the 
spinous  processes.  Uninfected  cold  abscesses 
between  the  spinous  processes,  however,  have 
not  interfered  with  primary  union. 

Prognosis.  The  prognosis  in  all  operated 
cases  is  most  favorable  as  to  relief  of  all 
symptoms  and  increase  of  deformity.  Cor- 
rection of  deformity  is  most  favorable  in 
cases  operated  early  and  cases  of  longer 
duration  where  kyphosis  is  sharply  angular  or 
presents  a  considerable  amount  of  motion. 
In  the  one  hundred  and  seventy-eight  cases 
operated,  a  surprising  amount  of  respiratory 
mobility  was  noted  in  the  center  of  the 
kyphosis,  in  all  early  cases,  and  in  a  con- 
siderable percentage  of  cases  of  even  four  to 
six  years'  duration.  These  observations  were 
made  after  the  spinous  processes  were  ex- 
posed and  while  the  patient  was  lying  prone 
on  a  firm  surfaced  operating  table,  breathing 
quietly  under  an  anaesthetic.  Under  these 
conditions  slight  motion  only  could  be  de- 
tected between  the  healthy  vertebrae  above 
and  below  the  kyphosis.  The  undoubted 
reason  for  this  increased  motion  in  the  dis- 
eased area  is  the  loss  of  support  due  to  the 
destruction  and  absorption  of  the  diseased 
vertebral  bodies,  leaving  only  the  lateral 
masses  with  their  facets  and  the  spinous 
processes  to  support  the  column. 

Paralytic  scoliosis.  In  cases  of  very  flexible 
paralytic  scoliosis,  uncontrollable  when  the 
trunk  is  in  the  vertical  position,  where  there 
are  sharp  angular  curves,  a  graft  has  been 


implanted  in  six  to  eight  of  the  tips  of  the 
transverse  processes  of  the  convex  side,  at  the 
apex  of  the  sharpest  curve,  after  straighten- 
ing, in  a  similar  manner  as  that  in  applying 
the  graft  (author's)  to  Pott's  disease. 

The  treatment  of  these  cases,  otherwise 
impossible  to  control  by  external  supports 
such  as  plaster  jackets,  corsets  or  braces,  has 
been  much  facilitated. 

The  graft,  however,  acts  only  as  an  adjunct 
to  external  supports. 

Spina  bifida.  In  cases  of  spina  bifida 
(Fig.  4),  where  the  meningocele  has  been  con- 
trolled and  a  large  deficiency  of  vertebral 
bone  exists,  together  with  weakness,  as 
evidenced  by  lordosis  or  other  deformity, 
the  bone-graft  offers  an  excellent  means  for 
strengthening  the  weakened  spine  from  the 
congenital  bone  deficiency. 

The  technique  is  somewhat  similar  to  that 
adopted  in  Pott's  disease.  Modification  is 
necessary  on  account  of  the  absence  of  spinous 
processes  and  parts  of  neural  arches.  The 
spinous  processes  above  the  cleft  and  the 
lateral  masses  of  the  last  lumbar  vertebra 
and  the  first  part  of  the  sacrum  are  reached 
from  each  side  by  two  curved  skin  incisions,  as 
it  is  undesirable  to  interfere  with  the  nerve- 
tissue  which  is  usually  involved  in  the  cicatrix 
following  the  operative  reduction  of  the 
meningocele.  The  second  spinous  process 
above  the  cleft  is  split  longitudinally  and  a 
green  stick  fracture  produced  in  each  half. 
The  first  spinous  process  above  the  cleft  is 
denuded  of  its  muscular  and  ligamentous 
attachments  and  both  sides  freshened.  Be- 
low the  cleft  the  lateral  masses  of  the  fifth 
lumbar  vertebra,  or  the  congenitally  deformed 
stumps  of  the  neural  arches  if  sufficiently 
prominent,  and  the  first  segment  of  the  sacrum, 
which  is  usually  congenitally  hypertrophied, 
are  split  with  the  osteotome,  and  the  halves 
separated  to  receive  the  lower  ends  of  the 
two  grafts. 

The  wounds  are  packed  with  a  saline  com- 
press and  the  two  grafts  are  prepared  and 
removed  from  the  crest  of  the  tibia,  long 
enough  to  reach  from  the  split  spines  above 
to  the  sacrum  below.  The  upper  ends  are 
beveled,  so  that  when  these  beveled  sur- 
faces come  together  the  grafts  form  an  acute 
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angle,  like  an  inverted  V.  The  grafts  are 
placed  at  this  angle  in  the  beds  prepared  for 
them,  and  held  firmly  in  place  at  their  bony 
contacts  by  drawing  the  split  ligaments  over 
them  with  interrupted  sutures  of  medium 
kangaroo  tendon.  The  technique  is  similar 
to  that  of  the  bone-graft  applied  for  Pott's 
disease.  Skin  wounds  are  dosed,  and  the 
patient  placed  on  a  fracture  bed  for  six  weeks. 

Fracture  of  the  spine.  In  cases  of  per- 
sistent non-union  following  fracture  of  the 
spine,  presenting  pain,  disability  and  in- 
creasing deformity,  the  bone-graft  is  indicated, 
and  should  be  inserted  as  for  Pottos  disease. 

It  is  also  indicated  in  fresh  fractures  of  the 
spine,  spondylitis  traumatica  (Kiimmell's 
disease)  and  neuropathic  spine  (Charcot), 
where,  on  account  of  a  rarefying  osteitis, 
crushing  of  the  vertebral  bodies  and  increas- 
ing deformity  is  likely  to  produce  cord  com- 
pression. 

Tuberculosis  of  the  sacro-iliac  joint.  The 
prognosis  of  tuberculosis  of  the  sacro-iliac 
joint,  when  treated  by  conservative  methods, 
is  most  unfavorable.  Tubby  states  that  7.9 
per  cent  only  recovered  in  the  moist  type  when 
treated  by  conservative  means,  in  a  series  of 
thirty-eight  cases.  As  in  the  case  of  bone  and 
joint  tuberculosis  elsewhere,  the  prognosis  is 
more  favorable  in  children  than  in  adults. 
This  joint  is  most  imfavorable  for  external 
splint  fixation,  largely  on  account  of  its 
anatomical  architecture.  Its  joint  surfaces 
are  oblique,  inclining  from  above  downward, 
forward  and  outward.  Its  strength  is  wholly 
dependent  upon  its  ligaments.  It  furnishes 
no  chance  for  leverage  control. 

The  sacrum,  on  account  of  its  extreme  in- 
clination, is  at  the  disadvantage  of  being  an 
inverted  key  to  an  arch. 

Conservative  treatment  is  best  carried  out 
by  the  double  Thomas  hip  splint  or  the  double 
plaster  of  Paris  spica  in  conjunction  with 
recumbency  during  the  acute  stage. 

Internal  bone  fixation  offers  the  only  satis- 
factory means  of  immobilization,  on  account 
of  the  above-mentioned  anatomical  conforma- 
tion, together  with  the  very  powerful  muscle 
action  which  affects  this  joint  (Fig.  5). 

The  following  technique  has  been  devised 
by  the  author  for  using  the   bone-graft  in 


this  condition  and  has  furnished  most  satis- 
factory results:  The  posterior-superior  spine 
of  the  ilium,  the  wing  and  first  posterior 
spine  of  the  sacrum  are  reached  by  a  curved 
incision.  The  posterior  border  of  the  wing 
of  the  ilium  and  the  spinous  process  are  split, 
with  their  attached  ligaments,  by  a  thin 
osteotome,  forming  a  gutter  to  receive  the 
ends  of  the  graft. 

I  If  practical,  a  surface  on  the  sacrum  is 
denuded  to  furnish  additional  contact  with 
the  graft.  The  wound  is  packed  with  a 
saline  compress,  and  with  the  patient  still 
in  the  prone  position,  the  leg  is  flexed  and  a 
graft  of  sufficient  length  is  removed  from  the 
crest  of  the  tibia  by  the  motor  saw,  as  de- 
scribed in  the  use  of  the  bone-graft  in  Pott's 
disease.  The  width  of  the  graft  should  be 
three  times  the  thickness  of  the  cortex.  The 
thickness  should  include  the  whole  cortex, 
periosteum,  endosteum,  and  a  small  amount 
of  the  adhering  marrow.  The  graft  is  placed 
in  its  prepared  bed,  and  the  ligaments  drawn 
over  it  by  interrupted  sutures  of  medium 
kangaroo  tendon.  The  skin  wound  is  closed 
and  the  patient  placed  on  the  back  in  a 
fracture  bed,  for  a  period  of  not  less  than  five 
weeks.  There  should  be  no  necessity  of 
further  mechanical  treatment. 

In  cases  of  non-union  and  certain  fresh 
fractures  of  the  vertebrae,  when  displacement 
and  cord  pressure  have  not  occurred,  the 
bone-graft  as  appUed  by  the  author  in  Pott's 
disease  is  appUcable  for  support  and  fixation. 

An  illustrative  case  is  that  of  a  young 
woman,  referred  by  Dr.  E.  H.  Johnson  of 
Naugatuck,  Conn.  She  sustained,  in  a  rail- 
road accident,  a  horizontal  fracture  through 
the  middle  of  the  body  of  the  eleventh 
vertebra.  Plaster  of  Paris  jackets  were 
worn  continously  for  one  year,  at  the  end  of 
which  time  support  was  so  necessary  that 
whenever  the  cast  became  soft  the  patient 
complained  of  pain  and  lack  of  support  and 
asked  for  a  fresh  jacket.  The  tips  of  the 
tenth,  eleventh,  and  twelfth  spinous  pro- 
cesses were  exposed  through  a  circular  in- 
cision to  the  right  turning  up  the  flap  of  the 
skin  and  subcutaneous  tissue.  These  spinous 
processes  were  spUt  en  masse  with  the  attached 
supra-   and   interspinous   ligaments,  with    a 
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scalpel,  thin  chisel  and  mallet.  A  graft  of 
sufficient  length  was  removed  from  the  crest 
of  the  right  tibia  and  inserted  in  the  cleft. 
The  split  ligaments,  with  the  embedded 
fragments  of  the  spinous  processes,  were 
drawn  over  it  by  means  of  interrupted  sutures 
of  medium-sized  kangaroo  tendon.  The 
patient  was  kept  on  a  fracture  bed  for  five 
weeks.  The  support  from  graft  thus  em- 
bedded gave  immediate  relief  although  no 
plaster  of  Paris  jacket  was  applied.  At  this 
writing,  one  year  later,  there  is  no  evidence 
of  pain  or  lack  of  support. 

Ununited  fractures.  I  have  often  said  that 
the  Lane  plate  and  other  internal  metal 
splints,  when  applied  to  ununited  fractures 
of  long  standing,  are  a  hindrance  rather  than 
an  advantage  in  securing  bony  union.  This 
view  has  been  strengthened  by  the  accumula- 
tion of  experience. 

The  indications  for  treatment  in  fresh 
fractures  and  ununited  fractures  are  entirely 
diflferent,  although  it  is  very  evident,  from  the 
discussion  of  these  problems  with  various 
men  and  the  large  number  of  failures  seen  in 
our  clinics,  that  many  practitioners  do  not 
appreciate  this  difference. 

In  a  large  percentage  of  fresh  fractures 
temporary  fixation  only  is  necessary  to  insure 
union,  as  the  osteogenetic  function  of  the 
fragments  is  active  and  in  the  presence  of 
accurate  apposition  union  occurs  rapidly. 
The  proper  application  of  the  Lane  plate  in 
suitable  cases  may  fulfill  all  requirements. 

In  ununited  fractures  the  problem  is  quite 
different.  We  have  here  in  the  ends  of  the 
fragments  a  marked  diminution  or  an  entire 
cessation  of  osteogenetic  activity.  This  ces- 
sation of  activity  is  evidenced  in  the  marked 
sclerosis  or  eburnation  which  is  always  found. 

The  pathology  of  this  condition  of  sclerosis 
is  very  similar  to  that  found  in  non-ankylosing 
osteo-arthritis  where  there  is  an  overdeposit 
of  calciimi  salts,  and  a  consequent  diminution 
and  degeneration  of  bone-producing  cells. 
The  therapeutic  requirements  of  these 
pseudoarthroses  are  fixation,  stimulation  of 
osteogenesis  on  the  part  of  the  fragments, 
and  an  osteogenetic  scaffold  connecting  the 
active  bone  in  each  fragment  back  of  the 
eburnated  areas.     The  bone-graft,  when  in- 


laid according  to  the  herein-described  tech- 
nique, is  the  only  means  of  fulfilling  these  re- 
quirements. Two,  if  not  all,  of  these  three 
essentials  are  necessary  in  order  to  secure 
union. 

The  Lane  plate  furnishes  but  one  of  these, 
viz.,  temporary  fixation,  but  at  the  same  time 
it  causes  absorption  and  disintegration  of 
bone.  The  bone  transplant  not  only  produces 
fixation,  but  also  stimulates  callus-formation 
and  grows  bone  on  its  own  part. 

Abundant  evidence  has  accumulated  to 
prove  that  something  more  than  fixation  is 
necessary  in  these  conditions.  The  most 
favorable  cases  for  external  fixation,  such  as 
fracture  at  the  middle  third  of  the  tibia,  with 
the  fibula  intact,  have  failed  to  unite  in  spite 
of  months  of  effectual  splinting  and  recum- 
bency in  bed.  Operation  showed  no  inter- 
position of  soft  tissues  and  there  was  no 
evident  reason  for  non-union. 

CodiviUa  appreciated  the  above-mentioned 
therapeutic  requirements  and  met  them 
partially  by  spanning  the  fractured  area  with 
a  very  thin  autogenous  periosteal  graft, 
which  has  given  in  the  hands  of  others  a  fair 
percentage  of  good  results.  But  it  was  not 
an  ideal  procedure  in  that  it  did  not  furnish 
efficient  fixation,  it  did  not  stimulate  osteo- 
genesis between  the  ends  of  the  fragments, 
because  it  was  entirely  superficial,  and  it  did 
not  penetrate  cortical  bone  structure.  Being 
extra-osseous,  it  therefore  furnished  an  im- 
perfect graft  environment. 

Murphy  has  evolved  a  better  method  in 
his  use  of  an  intramedullary  dowel,  which 
furnishes  more  effectual  fixation  and  being 
entirely  intra-osseous,  favors  stimulation  of 
osteogenesis  by  better  contact  of  graft  to 
recipient  fragments.  It  is,  however,  difficult 
thus  to  get  contact  to  active  bone  beyond  the 
sclerosed  area,  which  is  most  important. 
It  is  also  difficult  of  application  in  small  bones, 
such  as  those  of  the  forearm,  where  the  medul- 
lary canals  are  small.  As  in  the  case  of  the 
intramedullary  aluminum  spUnt  of  Elsberg, 
it  is  most  difficult  to  secure  the  necessary 
lateral  fixation  in  fragments,  in  such  cases  as 
fractures  of  the  uhia  and  radius,  where 
these  bones  have  been  contractured  together 
during  long  existing  non-union. 
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An  illustrative  case  that  will  be  mentioned 
later  was  that  of  an  ununited  fracture  at  the 
middle  of  the  radius  of  four  years*  duration. 
After  four  unsuccessful  operations,  including 
Lane  plating,  the  radial  fragment  ends  were 
found  closely  contractured  to  the  side  of  the 
ulna.  They  were  freed  with  difficulty  and 
held  in  proper  alignment  by  a  long  inlay 
bone-graft.  On  account  of  the  strong 
tendency  of  the  angulation  to  relapse  the 
necessary  lateral  fixation  would  have  been 
impossible  by  any  intramedullary  splint. 
The  problem  was  easily  solved  by  the  leverage 
action  of  a  long  inlay  bone-graft.  It  is 
always  difficult  to  get  a  tight  fit  of  the  in- 
tramedullary splint  into  both  fragments. 

The  technique  applied  in  twelve  of  my 
cases,  namely,  fractures  of  the  tibia,  shaft  of 
the  femur,  radius  and  humerus,  was  as  fol- 
lows: The  fractured  area  was  exposed  by  a 
generous  skin  incision.  When  the  fractured 
bone  is  superficial,  as  in  the  case  of  the  tibia, 
the  incision  is  made  lateral  to  the  intended 
site  of  the  bone  insert.  The  skin  and  sub- 
cutaneous tissue  are  retracted,  the  bone  ends 
are  developed  and  freshened  with  chisel, 
motor  burr,  or  saw,  and  the  sclerosed  bone  plug 
is  removed  from  the  medullary  canal. 

If  there  is  overlapping  of  the  fragments  the 
amount  of  pull  required  to  correct  it  varies 
with  the  degree  of  overriding  at  the  site  of 
fracture.  In  the  case  of  a  fractured  femur  in 
a  muscular  man,  as  much  as  a  one  hundred 
and  fifty  pounds  pull  may  be  necessary  to 
secure  sufficient  extension.  In  this  instance 
it  is  far  better  to  set  up  and  adjust  a  traction 
pulley  apparatus  with  heavy  weights,  or  use 
the  Hawley  fracture  table.  Either  of  these 
provides  a  constant  and  uninterrupted  pull. 
If  the  fragments  still  overlap  and  sufficient 
extension  cannot  be  made  to  bring  them 
together,  it  is  necessary  to  trim  off  the  frag- 
ments with  motor  burr,  saw,  or  chisel  until 
good  position  can  be  secured.  This  will 
produce  shortening,  but  it  cannot  be  avoided. 

The  fragments  are  now  held  in  good  align- 
ment by  an  assistant.  The  periosteum  is 
divided  with  a  knife  longitudinally  over  the 
bone  to  be  removed  in  making  the  gutter  for 
the  bone  insert.  Periosteal  flaps  are  turned 
back  to  either  side,  exposing  the  bone  (Fig.  6), 


Two  parallel  saw  cuts,  about  three-eighths 
of  an  inch  (9.51  to  12.70  mm.)  to  one-half 
inch  apart,  are  made  longitudinal  in  the 
fragment  ends  completely  through  the  bone 
cortex  to  the  marrow  cavity  with  a  motor 
twin  circular  saw  (Fig.  i).  The  distance 
between  the  saw-cuts  is  arranged  by  adjust- 
ing the  distance  between  the  twin  saws. 
These  cuts  are  made  from  two  and  one-half 
to  three  inches  (6.35  to  7.62  cm.)  into  the  end 
of  each  fragment  from  the  line  of  fracture. 

While  the  fragments  are  held  in  good 
alignment,  they  should  always  extend  far 
enough  from  the  line  of  fracture  to  reach  well 
into  the  non-sclerosed  active  bone  of  either 
fragment.  This  distance  is  subject  to  con- 
siderable variation,  depending  upon  the  site 
of  fracture  and  the  amount  of  eburnation 
present.  The  distance  the  twin  saws  should 
be  apart,  i.  e.,  the  width  of  the  gutter  for  the 
graft,  should  be  from  V16  to  ^/i6  of  an  inch  (7.93 
to  12.70  mm.),  according  to  the  size  of  the 
bone.  The  revolving  saws  aire  kept  constantly 
bathed  in  saline  solution  by  a  spray  connected 
with  a  sterile  tube  to  a  fountain  syringe. 
This  prevents  the  development  of  excessive 
heat  from  friction,  which  should  always  be 
avoided  on  account  of  its  devitalizing  effect 
upon  peripheral  bone-cells. 

After  the  twin  saws  have  traveled  the 
desired  length  to  make  the  gutter  for  the 
graft,  the  bone  fragments  between  the  saw- 
cuts  are  removed  by  severing  the  ends  distal 
from  the  point  of  fracture  with  a  narrow 
osteotome  in  such  a  manner  as  to  effect  a 
tongue  and  groove  joint  with  the  ends  of  the 
graft  (Fig.  10).  With  motor  driven  drill 
holes  are  bored  in  the  cortex  on  either  side  of 
the  gutter,  slanting  inward  to  the  marrow 
cavity.  These  holes  are  placed  near  the  line 
of  fracture  so  as  to  fix  the  center  of  the  insert. 
The  ends  of  graft  are  secured  in  position  by 
the  above-mentioned  tongue  and  groove  joint, 
when  feasible,  or  by  additional  sutures. 
This  joint  is  very  quickly  shaped,  and  the 
greater  the  muscular  contracture  the  more 
securely  is  it  held  in  place  (Fig.  7). 

The  exact  length  of  the  desired  insert  is 
obtained  by  measuring  the  gutter  and  trans- 
ferring this  measurement  to  the  exposed 
anterior  internal  surface  of  the  opposite  tibia. 
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A  flexible  probe  is  usually  satisfactory  for 
this  purpose,  a  right-angled  bend  marking 
the  exact  measurement. 

The  wound  and  gutter  are  packed  with  hot 
saline  compresses  while  the  graft  is  being 
prepared.  The  patient  remaining  in  the 
dorsal  position,  the  graft-yielding  tibia  is 
exposed  by  an  incision  over  its  crest.  The 
overlying  structures  are  retracted,  and  the 
size  and  shape  of  the  graft  are  outlined  in  the 
periosteum  by  means  of  the  scalpel  with  the 
probe  measure  as  a  guide.  With  the  twin 
saws  adjusted  to  the  same  distance  apart  as 
when  forming  the  gutter,  bone  cuts  are  made 
to  the  marrow  cavity  along  the  antero- 
internal  tibial  aspect.  With  a  narrow  osteo- 
tome or  small  motor-driven  saw  or  burr  the 
graft  is  now  dislodged  and  the  ends  grooved 
with  the  motor  saw  to  fit  the  triangular  tongue 
of  the  gutter  ends. 

A  double  strand  of  heavy  kangaroo  tendon 
is  passed  through  the  drill  holes  previously 
made.  One  strand  in  each  fragment  is  now 
pulled  up  from  the  bottom  of  the  gutter  and 
the  graft  is  placed  under  them.  Traction 
is  exerted  on  the  limb  and  the  graft  is  forced 
into  position. 

A  good  fit  is  assured  because  the  same  ad- 
justment of  twin  saws  is  maintained  both  in 
forming  the  gutter  and  in  removing  the  graft, 
and  they  must  be  of  equal  and  uniform  width 
through  their  whole  extent.  Traction  is 
now  removed  and  the  elasticity  of  the  soft 
parts  force  the  tongue  and  grooved  ends  into 
tighter  adjustment.  The  kangaroo  fixing 
sutures  are  then  drawn  taut  and  tied  over  the 
graft. 

It  is  readily  seen  that  this  not  only  affords 
most  effectual  fixation  but  also  furnishes  a 
most  ideal  environment  for  the  bone-graft. 
It  brings  each  structural  layer  of  bone-graft 
into  close  apposition  with  its  corresponding 
layer  in  the  recipient  fragment,  namely, 
periosteum  to  periosteum,  cortical  bone  to 
cortical  bone,  endosteum  to  endosteum,  and 
marrow  substance  to  marrow  substance. 
Periosteum,  and  when  possible  endosteum  and 
marrow  substance,  are  always  included  in 
the  graft.  We  have  proved  by  animal  ex- 
perimentation that  this  close  contact  of 
haversian  systems  assures  permanent  viabil- 


ity at  least  of  a  large  portion  of  the  insert. 
The  bone  which  has  been  removed  from  the 
ends  of  the  graft  in  order  to  form  the  above- 
mentioned  grooves  and  other  normal  bone- 
fragments  are  finely  chipped  with  a  rongeur 
and  pushed  between  and  placed  about  the 
ends  of  the  fragments  at  the  line  of  fracture 
wherever  possible. 

These  act  most  effectively  as  supplementary 
foci  of  osteogenesis.  Macewen  has  well 
pointed  out  that  the  osteogenetic  eflSciency 
of  a  bone-graft  varies  in  inverse  ratio  to  its 
volume.  The  smaller  the  graft  the  greater 
the  relative  osteogenesis. 

The  site  of  the  fracture  is  covered  with  the 
periosteal  flaps  which  were  reflected  to  expose 
the  bone  to  be  removed.  This  gives  two 
layers  of  periosteum  covering  the  transplanted 
fragment.  The  overlsdng  tissues  and  skin 
are  closed  without  drainage.  The  leg  wound 
is  closed  in  a  similar  way  except  that  the 
adjacent  muscles  are  drawn  into  the  cavity 
from  which  the  graft  was  taken.  Splints 
are  applied  and  not  removed  before  five 
weeks. 

ILLUSTRATIVE    CASES 

Case  i.  M.  S.,  female,  45  years  old,  always 
healthy.  Four  years  previously  she  fell,  fracturing 
the  right  radius  at  the  junction  of  the  middle  and 
distal  thirds,  the  ulna  remaining  intact.  Fragments 
reduced  under  ether.  No  union  occurring  in  eight 
weeks,  fracture  was  cut  down  upon  and  muscle 
freed  from  the  bone  ends.  Good  apposition  was 
secured  but  no  union  followed.  A  second  open 
operation  was  performed  and  the  fragments  nailed 
together.  Again  no  union  resulted.  At  a  third 
open  operation  the  fragments  were  wired,  but  again 
no  union  followed.  Two  years  after  the  fracture, 
at  a  fourth  operation.  Lane  plates  were  applied,  and 
this  also  was  followed  by  non-union.  Two  years 
later,  four  years  after  the  fracture,  the  patient  in 
desperation  consulted  me  to  determine  whether 
something  further  could  not  be  done,  for  her  arm  was 
both  painful  and  useless. 

November  7,  19 13  (Fig.  8),  the  fracture  was  cut 
down  upon  and  the  Lane  plate  was  found  loose  in 
the  periosseous  tissue.  Tips  of  the  screws  were 
found  in  large  circular  cavities  in  bone  from  which 
they  had  loosened.  There  was  a  depression  in  the 
side  of  the  fragment  ends  where  the  metal  plate 
had  caused  an  absorption  of  bone.  The  radial  frag- 
ments, as  shown  in  Figs.  3  and  4,  were  much  short- 
ened from  the  previous  operations  and  the  metal 
contact,  and  badly  angulated  towards  the  ulna. 
Their  ends  were  made  fresh  and  with  much  difficulty 
their  alignment  was  corrected.     This  caused  the 
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fragments  to  retract  from  each  other  about  an  inch. 
The  periosteum  on  the  outer  side  of  each  fragment 
was  incised  distally  from  the  fracture  for  two  and 
one-half  inches  and  retracted,  exposing  the  bone. 

By  means  of  the  motor  saw  and  osteotome  a 
gutter  was  made  in  the  fragments,  according  to  the 
above-described  technique,  about  three-sixteenths  of 
an  inch  (4.75  mm.)  wide  and  three  and  one-half  inches 
long. 

With  the  motor  saw  a  graft  three  and  one-half  by 
seven-sixteenths  by  three-sixteenths  inches  (8.89  cm. 
by  11.09  mm.  by  4.75  mm.)  was  removed  from  the 
anterior  internal  aspect  of  the  tibia  and  trimmed 
with  the  saw  so  that  it  fitted  tightly  into  the  gutters 
in  each  fragment.- 

The  strong  tendenc>'  of  the  angular  deformity  to 
relapse  was  prevented,  and  the  fragments  were  held 
very  securely  by  the  heavy  kangaroo  bone  suture 
previously  described.  A  plaster  of  Paris  cast  was 
applied  and  upon  its  removal  five  weeks  later  firm 
union  of  the  fragments  had  occurred  in  good  posi- 
tion (Fig.  6). 

Case  2.  H.  C,  male,  28  years  old,  in  an  auto- 
mobile accident  in  Scotland,  April  5,  191 1,  sustained 
a  fracture  at  the  middle  third  of  the  right  tibia  and 
fibula.  The  fracture  was  reduced  and  placed  in  a 
plaster  of  Paris  splint.  Seven  weeks  later  no  union 
had  occurred  and  Bier's  hyperaemia  was  applied  for 
four  months  at  a  hospital  in  Scotland.  No  union 
resulted.  One  year  after  the  fracture,  with  non- 
union, I  cut  down  on  the  tibia  and  inlaid  a  graft 
five  inches  long  according  to  the  above-described 
technique.  It  was  not  deemed  necessary  to  disturb 
the  fibula.  In  five  weeks  firm  union  had  occurred. 
Excellent  function  existed  twenty  months  after 
operation. 

UNUNITED     FRACTURE     OF     NECK     OF     FEMUR 

In  cases  of  ununited  fracture  of  the  neck  of 
the  femur  the  bone-graft  is  even  more 
necessary  than  in  the  shaft  of  long  bones,  for 
here  the  mechanics,  blood  supply,  and  osteo- 
genetic  conditions  are  much  more  unfavorable 
to  union. 

This  is  exemplified  by  the  case  of  a  young  woman 
who  received  a  fracture  of  the  neck  of  the  femur  and 
four  months  later  non-union  was  evident.  The 
pseudo-arthrosis  was  cut  down  upon,  the  ends  of 
the  fragments  were  freshened,  and  the  fragments 
were  held  together  by  a  long  square  tin-plated  spike 
driven  through  the  great  trochanter  and  neck  into 
the  head.  A  long  plaster  of  Paris  spica  was  worn  for 
ten  weeks.  Primary  union  of  the  soft  tissues  re- 
sulted. Much  bone  absorption  about  the  spike 
occurred  and  non-union  resulted. 

The  above  experience,  among  others,  has 
induced  the  author  to  evolve  the  following 
technique  for  the  use  of  the  bone-graft  in 
place  of  the  metal  spike. 


Illuslralive  case.  Female,  60  years  old  (Fig.  9). 
Non-union  of  neck  of  the  femur  of  five  months*  dura- 
tion. The  point  of  fracture  was  reached  through 
an  anterior  incision  from  the  anterior  spine  of  the 
ilium  downward  for  five  inches.  The  ends  of  the 
fragments  were  freshened  by  chisel  and  sharp  curette. 
A  point  just  below  the  great  trochanter  was  reached 
by  a  short  lateral  incision. 

The  proper  location  through  the  center  of  the 
neck  and  the  direction  of  drill  hole  for  the  graft 
were  determined  by  thrusting  a  small  hand  drill 
through  the  great  trochanter  obliquely  upward 
through  the  center  of  the  neck  and  into  the  center  of 
the  fractured  end  of  the  capital  fragment,  as  felt  or 
seen  through  the  anterior  incision.  This  may 
necessitate  the  withdrawal  and  reinsertion  of  the 
drill.  When  the  proper  location  and  direction  for 
the  drill  hole  were  determined  the  large  motor-driven 
drill  was  pushed  inward  along  the  direction  previ- 
ously determined  through  the  center  of  the  neck 
and  well  into  the  head.  This  drill,  made  after  my 
directions,  produced  a  hole  six-sixteenths  of  an  inch 
(9.50  mm.)  in  diameter.  The  drill  was  then  dis- 
engaged from  the  motor  and  left  in  position  to  hold 
the  fragments  in  apposition  while  the  bone-graft 
was  being  removed  from  the  crest  of  the  opposite 
tibia. 

This  graft  was  removed  by  the  motor  saw  and 
was  about  four  inches  long  by  six-sixteenths  to  seven- 
sixteenths  inch  (9.50  to  11.09  mm.)  in  cross-section. 
My  doweling  instrument,  which  turns  out  a  dowel  of 
proper  size  to  fit  the  drill  hole,  was  then  adjusted 
into  the  motor  (Fig.  6). 

While  the  motor  was  held  by  an  assistant  I  fed 
the  graft  slowly  into  the  doweling  instrument.  This 
was  done  with  comparative  speed  and  assured  a  per- 
fect fit.  This  strong  graft  was  driven  into  place  by 
a  metal  mallet.  The  operative  technique  was  pre- 
cisely the  same  as  when  the  metal  spike  is  used.  The 
skin  was  closed  without  drainage.  In  six  weeks 
there  was  firm  union.  Six  months  after  operation 
the  patient  walked  about  without  pain  and  w^ith 
perfect  function. 

The  inlay  bone-graft  as  applied  in  the 
seventeen  cases  of  pseudo-arthrosis  herein 
mentioned  has  given  100  per  cent  of  bony 
union. 

On  account  of  the  eburnation  which  always 
exists  in  the  ends  of  fragments  in  cases  of 
pseudo-arthrosis,  it  is  advisable  to  use  healthy 
bone  from  elsewhere  in  the  body,  as  from  the 
tibia  for  example. 

Fresh  fractures.  In  cases  of  fresh  fractures 
(Fig.  10),  however,  the  bone  being  osteoge- 
netic,  the  graft  material  can  be  taken  from  the 
fragments  themselves  and  used  to  advantage. 
This  is  best  done  by  making  the  saw-cuts  in 
one  fragment  just  double  the  length  of  the 
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Fig.  1.  The  author's  modificadoD  of  the  Hartley-Kenyon  motor.  The  right  ao^ 
arm  for  saw  with  gear  for  reducing  q>eed  of  saw,  and  the  tube,  on  the  left,  foi 
constant  ^ray  of  siime  sdution  on  saw  from  an  elevated  douche  bag  are  recent  and 
important  improvements.  The  above-mentioned  twin  saw  is  shown  in  the  left  upper 
comer  of  the  illustration ;  this  can  be  easily  and  quickly  adjusted  into  motor  in  [dace 
of  single  saw  abeady  there.     For  technique  of  its  use  see  teit. 

other  and  transposing  the  two  strips  of  bone. 
This  has  been  done  in  two  of  my  later  cases 
of  pseudo-arthrosis,  and  in  all  cases  of  recent 
fresh  fractures  the  inlay  graft  as  well  as  its 
gutter  site  has  been  so  formed  that  they  are 
about  6.3s  mm.  wider  at  their  periosteal 
surface  than  at  their  endosteal  surface.  This 
wedge-shaped  cross-section  of  graft  and  'its 
gutter  prevents  the  graft  from  slipping  into 
the  marrow  cavity.  This  is  of  especial  ad- 
vantage in  all  operable  cases  of  fresh  fracture, 
because  the  medullary  canal  is  never  filled, 
as  is  the  case  in  long  standing  non-union. 
The  graft  is  held  in  place  by  autogenous 
dowel  grafts  placed  obliquely  into  the  cortical 
bone  on  either  side  of  gutter  with  their  ends 
projecting  over  and  in  contact  with  the 
periosteal  surface  of  the  graft.  This  affords 
a  fixation  practically  as  secure  as  that  of  the 
Lane  plate  and  without  the  use  of  any  foreign 
substance.  The  grafts  are  removed  from  the 
fragments  by  starting  the  cuts  with  the 
twin  motor  saw  adjusted  to  about  seven-six- 
teenths inch  (11. i  mm.)  apart  in  a  femur,  then 
completing  the  cuts  through  the  cortex  to  the 


cavity  with  a  single  motor  saw.  The 
longer  strip  of  bone  is  then  inserted  into  the 
gutter  so  that  half  of  it  is  in  one  fragment  and 
half  in  the  other. 

Dowels  are  now  turned  out  with  the  motor 
doweling  instrument,  using  for  this  purpose 
either  the  shorter  strip  of  bone  or  bone  re- 
moved from  the  side  of  the  gutter  distal  from 
point  of  fracture. 

The  graft  is  then  forced  into  place  and  four 
holes  drilled  obliquely  to  its  side  into  the 
cortex  of  the  gutter.  The  dowels  are  then 
driven  into  place,  allowing  their  ends  to  pro- 
ject over  and  in  contact  with  the  periosteal 
surface  of  graft. 

The  inlay  graft  thus  inserted  affords  as 
secure  immediate  fixation  as  the  Lane  plate. 

This  as  well  as  other  similar  technique 
would  be  impossible  without  resorting  to  the 
motor  saw.  The  proper  use  of  the  motor  saw, 
by  shortening  the  time  of  operation,  lessening 
the  traumatism,  and  affording  a  means  for 
accurately  shaping  the  bone-grafts  and  tbeil 
beds,  has  opened  up  a  very  wide  field  of  appli- 
cation  hitherto   impossible  of  development. 
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Fig.  2.  A  very  acute  case  of  tuberculosis  of  lumbar 
sfAat,  three  months  after  hone-graft  was  inserted.  CMd 
Iwa  remained  well  one  year  after  operation. 

There  are  many  technical  difficulties  in  con- 
nection with  bone  work  which  could  never  be 
overcome  except  by  assistance  of  the  motor 
saw  and  its  various  adjustable  attachments. 
In  the  repair  of  deformity  and  the  result  of 
traumatism  of  the  skeleton  the  advantage  of 


Fig.  3.  Lateral  skiagram  of  dorsal  spine  with  graft 
bent  into  and  united  to  the  spinous  processes.  There 
was  a  large  kyphosis  in  this  case,  of  long  duration  and 
only  a  small  amount  of  correctioii.  This  illustration  used 
Jiere  to  demonstrate  the  desired  location  of  the  graft  in 
the  tips  of  the  spinous  processes  and  the  amount  it  was 
posable  to  bend  the  graft  and  still  hold  it  by  the  ligaments 

the  use  of  its  own  material  and  of  the  avoid- 
ance of  the  former  seemingly  necessary  foreign 
substance  has  been  clearly  demonstrated. 

Metal  introduced  into  the  tissues  is  id 
most  respects  the  direct  antithesis  of  the  bone- 
graft.  It  favors  infection,  absorption,  and 
disintegration  of  tissue. 

The  bone-graft  being  Uving  tissue  has  cer- 
tain germ-resisting  properties.  It  immediate- 
ly becomes  adherent  and  fixed  to  the  contact- 
ing tissues.  It  not  only  stimulates  the  bone 
with  which  it  is  contacted  to  increased  osteo- 
genesis but  it  proliferates  bone  of  its  own 
initiative. 

ERASION    OF    THE    KNEE-JOINT,     WITH    BONX 

TRANSPLANTATION 

This   procedure   is   for   the   treatment   of 

acute  adult  tuberculosis  and  the  correction  of 
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Fig.  4-  Durrani  showing  author's  method  of  straighten- 
ing or  supporting  bifid  stune  (spina  bifida)  by  the  insertioD 
of  autogenous  tibial  grafts. 

complicating  deformities,  as  fibrous  or  incom- 
plete bony  union. 

Before  entering  the  tuberculous  joint  a 
graft,  eight  inches  long,  is  removed  from  the 
anterior  internal  surface  of  the  tibia  by  the 
twin  saw,  adjusted  seven-sixteenths  of  an 
inch  (11.09  mm.)  apart,  and  placed  in  saline 
solution  until  wanted.  If  the  patella  is  not 
too  much  involved  it  has  been  used  by  the 
writer  instead  of  the  tibial  graft.  By  sawing 
it  into  inlay  grafts  it  serves  the  purpose  very 
weU. 

With  an  Esmarch  bandage  about  the  upper 
thigh,  the  knee-joint  is  reached  by  a  large 
U-shaped  incision,  with  the  lowest  point  of 
the  curvature  over  the  tubercle  of  the  tibia. 
The  ligamentum  patella  is  divided  at  its  in- 
sertion, and  the  patella  is  turned  upward  and 
removed.  The  lateral  ligaments  are  cut  and 
the  leg  flexed  on  the  thigh  to  the  extreme. 

The  tubercular  soft  tissue  is  trimmed  away 
with  scissors.  With  a  narrow  bow  saw  a  thin 
section  consisting  of  the  cartilage,  with  the 
underlying  bone  (6.35  mm.  to  8.46  mm.  in 
thickness)  is  removed  by  a  saw  cut,  approxi- 
mately parallel  to  the  convexity  of  the 
condyles  of  femur.  With  the  same  instru- 
ment a  section  about  the  same  thickness  is 


Fig.  5.  X-tay  taken  three  months  after  the  ii 
of  two  autogenous  tibia  grafts  for  lumbar  sacral  and 
sacro-iliac  tuberculous  ostitis,  a,  b,  is  spinal  graft  inserted 
into  spinous  processes  of  the  fourth  and  fifth  lumbar 
vertebriE  and  the  first  two  spines  of  the  sacrum,  c.  d.  b 
the  second  graft  which  has  been  mortised  into  graft  a,  b, 
inserted  into  posterior  wing  of  the  ilium. 

It  is  sii  months  since  this  child  was  operated  and  he 
has  played  about  with  other  children  without  evident 
symptoms  for  the  past  four  months,  s,lthough  wearing  no 
external  support. 


Fig.  6.  Cross-section  of  tibia  with  graft  and  sutures  in 
place;  also  longitudinal  surface  alignment  of  fragments 
with  graft  implanted. 
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Fig.  7.  I.  Illustxates  two  stxands  kangaroo  tendon 
passed  tlirough  drill  holes  ready  for  graft  to  be  slipped 
into  gutter  with  one  strand  above  and  the  other  under  the 
graft.  2.  Ends  are  brought  over  graft  area  and  tied. 
3.  Longitudinal  section  of  long  bone,  illustrating  sclerosis 
at  the  fracture  ends,  also  graft  dovetailed  into  position. 

removed  from  the  head  of  the  tibia  by  a  con- 
cave cut,  producing  a  surface  which  will  fit 
over  the  convex  surface  already  prepared  on 
the  condyles  of  the  femur. 

The  bone  should  be  so  removed  that  when 
the  cut  surfaces  are  approximated  the  leg  is 
straight. 

The  anterior  lateral  surfaces  of  the  upper 
end  of  the  tibia  and  the  lower  end  of  the 
femur  are  each  exposed  for  about  three  inches. 

The  periosseous  structures  are  incised  down 
to  the  bone,  on  each  side  of  the  patella,  on 
both  tibia  and  femur,  parallel  with  their  long 
axes,  and  turned  sideways  with  the  periosteum 
elevator. 

With  the  circiilar  motor  twin  saws  adjusted 
the  same  as  when  removing  the  graft  and  the 
tibia,  and  femur  held  in  good  apposition,  two 
parallel  cuts  are  made  two  inches  into  each 
bone  at  their  an tero-lateraL  corners  on  either 
side  of  patella.  The  strips  of  bone  between 
the  saw-cuts  are  removed  with  a  small  motor 
burr  and  narrow  chisel. 

Holes  to  receive  graft-retaining  kangaroo 
sutures  are  made  in  the  cortex  laterally  to 
the  gutter  in  each  bone,  or  the  grafts  may  be 
held  by  autogenous  dowel  grafts  as  described 
in  author's  technique  for  ununited  fractures. 
The  sutures  are  inserted  by  large  curved 
needles  or  flexible  probe,  and  pulled  up  from 
the  bottom  of  the  gutter  in  the  form  of  large 
loops,  under  which  the  graft  is  placed  and 
pressed  into  its  bed.     The  sutures  are  then 


drawn  tightly  in  place  over  it  and  tied.  The 
graft,  thus  appUed,  assumes  efficient  fixation 
and  suppUes  an  active  osteogenetic  factor  and 
stimulus  to  the  bones  into  which  it  is  inserted 
without  the  use  of  foreign  material,  as  metal 
plates,  screws,  or  wire. 

The  necessity  in  these  cases  for  some 
internal  fixation  has  been  appreciated  in  the 
orthopedic  service  of  the  Massachusetts 
General  Hospital,  according  to  Dr.  Goddu, 
since  December,  1909,  and  internal  metal 
plates  and  clamps  have  been  used  in  all  exci- 
sions of  knees,  and  even  under  these  condi- 
tions two  out  of  eight  cases  required  re- 
excisions,  on  account  of  inability  to  form 
sufllcient  callus.  Goddu  mentions  twenty- 
seven  cases  done  in  three  years,  of  which  four 
only  showed  union  within  six  to  twelve  weeks; 
four  required  re-excision,  in  one  case  silver 
wire  had  to  be  removed  on  account  of  a  dis- 
charging sinus. 

"  In  three  cases  where  the  bones  were  drilled 
and  held  by  suture  material,  in  one  the  suture 
broke,  allowing  displacement  of  the  ends  of 
femur  and  tibia,  and  a  reposition  under  ether 
was  necessary;  in  one  other  there  was  con- 
siderable motion  at  the  end  of  eight  weeks." 

On  account  of  similar  experience  the  author 
has  used,  instead  of  the  metal  plate,  the  inlay 
bone-graft,  which  he  believes  is  far  superior. 

PARALYTIC  AND  CONGENITAL  DISLOCATION  OF 
THE  HIP. — ^author's  ARTHROPLASTY  WITH 
BOl^  GRAFTING. 

In  paralytic  dislocation  of  the  hip,  the  rim 
of  the  acetabulum  is  much  worn  —  or,  as  it 
seems,  absent— when  sUpping  the  hip  in  and 
out. 

The  capsule  is  much  relaxed  and  the  muscles 
about  the  hip  lengthened. 

Cases  of  congenital  dislocation  of  the  hip 
that  have  been  reduced  by  the  bloodless 
method  (Lorenz,  Calot)  two  or  more  times 
become  somewhat  similar  to  those  of  paralytic 
origin,  except  that  the  periarticular  tissues 
being  properly  innervated  are,  although  much 
stretched,  not  nearly  as  lax  or  flaccid.  In 
some  cases  the  head  slips  in  and  out  of  the 
acetabulum  with  as  much  ease  as  in  the  case 
of  the  paralytic  hip.  In  most  cases,  however, 
a  reduction  can  only  be  accomplished  when 
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Rg.  S.  These  are  skiagrams  of  the  ununited  Iractures  of 
the  radius  described  in  the  text.  a.  Shows  the  radius 
after  four  years  of  non-union  and  four  operations  and  the 
Lane  plate  in  position  two  years  after  its  application. 
Much  destruction  of  bone  has  resulted  with  a  consequent 

the  child  is  under  an  anaesthetic;  in  either 
event  the  hip  slips  in  and  out  of  the  acetabu- 
lum with  evidence  of  an  insufficient  acetabular 
rim. 

The  first  is  best  obtained  by  the  formation 
of  an  efficient  acetabular  rim  and  a  proper 
tightening  of  the  relaxed  capsular  hgament, 
the  second  by  a  minimum  interference 
with  joint  cartilage.  Hoffa's  operation,  of 
deepening  the  acetabulum  by  the  removal  of 
cartilage  and  bone,  has  been  the  one  of  choice. 
Its  disadvantages,  however,  are  great  in  that 
it  may  result  in  an  immediate  marked  limita- 
tion of  motion,  and  pain.  Even  good  function- 
al joints  resulting  from  this  precedure  have, 
years  after,  become  painful  and  much  hmited 
in  their  motion,  undoubtedly  largely  due  to 
an  extensive  removal  of  cartilage  and  an 


shortenini;  of  the  radius,  b,  Shows  the  graft  in  place 
with  &rm  union  of  graft  to  fragments.  The  ends  of  the 
fragments  separated  and  the  ra£us  lengthened  about  1.50 
cm.  Firm  union  and  a  good  function^  arm  b  the  result 
at  this  writing,  five  months  after  insertion  of  inlay  graft. 


exposure  of  a  large  surface  of  bone  which  is 
prone  to  proliferate. 

The  anatomical  defects,  it  seems  to  the 
author,  are  best  overcome  by  the  following 
operation : 

author's  technique  for  RECtntRENT  DIS- 
LOCATION  OF   THE   HIP 

The  hip  is  reached  by  a  lateral  incision  and 
the  turning  up  of  the  upper  part  of  the  great 
trochanter  together  with  the  attached  mus- 
cles (Fig.  11). 

The  capsule  of  the  superior  part  of  the 
joint  is  developed  without  incising  it.  With 
a  wide,  thin  osteotome  a  broad  bone  incision 
about  one-half  to  two-thirds  of  an  inch  above, 
and  parallel  with  the  superior  edge  of  the 
acetabulum,  is  made  obliquely  down  to  the 
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Fig.  9.  X-rav  case,  female  60  years  old;  ununited  iracture 
of  the  neck  of  femur  repaired  by  dowel  graft  removed  from 
tibia  and  shaped  to  fit  drill  hole. 

Note  new  bone  protruding  from  outer  end  of  graft 
Operation  resulted  in  firm  union. 

joint  cartilage  at  a  point  about  the  same 
distance  internal  to  the  edge  of  the  acetabu- 
lum. A  sufficient  reef  is  then  made  with  silk 
sutures  in  the  posterosuperior  or  overstretched 
part  of  the  capsule  in  order  to  tip  down  the 
loosened  edge  of  the  acetabulum  and  thus  hold 
it  in  that  position  so  as  to  form  an  exag- 
gerated acetabular  rim.  This  opens  up  a 
wedge-shaped  cavity  above  the  acetabular 
rim  by  the  displacement  outward  of  the  bone 
fragment. 

Measures  of  this  cavity  are  taken  with 
calipers  and  a  wedge  bone-graft  is  procured 
either  from  crest  of  the  tibia  or  the  remaining 
portion  of  the  great  trochanter.  If  it  is  ne- 
cessary to  shorten  the  trochanter  muscles,  the 
graft  is  always  removed  from  the  base  of  the 
trochanter;  and  when  the  reflected  portion  of 
the  trochanter  with  its  attached  muscles  are 
replaced,  its  position  is  lower  by  the  thickness 
of  the  wedge  graft  removed,  thus  tightening 
the  muscles  to  that  extent. 


The  graft  is  drilled  and  fixed  in  place  by  two 
sutures  of  medium  kangaroo  tendon.  The 
transplant  thus  fills  the  wedge  cavity  above 
the  acetabulum  at  the  same  time  that  it 
assists  the  shortened  capsule  in  holding  the 
fragment  in  its  new  position. 

This  procedure  preserves  all  the  joint  carti- 
lage, is  not  difficult  of  execution,  and  fulfills 
every  anatomical  requirement. 

THE   BONE   WEDGE   GRAFT   IN   TREATMENT   OF 
CLUB-FOOT 

The  severer  types  of  club-foot  in  children 
over  two  and  one-half  years  of  age  may  be 
considered  under  two  groups,  in  order  to 
simplify  the  description  and  choice  of  method 
of  treatment.  The  salient  characteristics  of 
the  first  group  are  a  foot  not  markedly 
shortened,  but  marked  adduction  of  the  fore- 
foot, moderate  varus,  and  equinus.  The  heel 
is  well  formed,  but  much  elevated  and  cannot 
be  brought  to  the  ground.  The  inner  border 
of  the  foot  is  concave  and  shorter  as  com- 
pared to  the  outer  convex  border;  the  cuboid, 
if  hypertrophied  and  prominent,  is  only 
moderately  so.  The  foot  is  somewhat  smaller 
than  its  fellow,  due  to  underdevelopment. 

In  the  severer,  or  relapsing,  cases  of  this 
group,  when  the  tarsus  resists  correction  by 
tenotomies  and  wrenchings,  it  is  remodeled 
by  placing  a  bone-graft  into  the  inner  short  or 
concave  side  of  the  tarsus  at  the  jwint  of  its 
greatest  concavity,  which  is  at  the  scaphoid 
bone. 


Graft  wedge  (Fig.  12).  In  addition  to  pre- 
paring the  deformed  foot  for  operation,  the 
leg  is  also  prepared  at  the  same  time.  A 
subcutaneous  tenotomy  of  the  tendo  Achillis 
is  done,  and  the  equinus  deformity  is  corrected. 
It  is  important  that  the  heel  should  be  thor- 
oughly brought  down,  using  the  foot  as  a 
lever  over  the  lower  end  of  the  tibia.  With 
the  foot  on  a  sand  bag,  a  U-shaped  incision  is 
made  and  a  flap  of  skin  and  subcutaneous 
tissue  is  turned  back  sufficient  to  expose  the 
inner  aspect  of  the  scaphoid.  With  a  sharp 
osteotome  the  scaphoid  is  split  into  anterior 
and  posterior  halves. 
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Fig.  lo.  Diagram  illustrating  the  application  of  the 
inlay  graft  to  fresh  fractures,  preferable  to  the  Lane 

Elate.  On  account  of  tli«  absence  of  any  marked  patho- 
igical  change  in  the  fragment  ends  of  fresh  fractures, 
binie  material  from  this  source  can  be  used  to  advantage 
as  can  be  seen  from  the  cut.     In   i'   a  and  b  are  re- 

The  correction  of  the  adduction  and  varus 
deformities  is  accomplished  by  the  forced 
separation  and  readjustment  of  the  planes  of 
the  scaphoidal  halves.  While  an  assistant 
holds  the  foot  in  strong  over-correction,  the 
distance  between  the  scaphoidal  halves  is 
determined  by  calipers.  The  wound  in  the 
foot  is  then  padied  with  saline  compress.    The 


moved  with  motor  saw;  a  is  split  into  two  or  three 
long  strips  of  bone  which  are  made  round  and  of  proper 
size  (c,  c.  c).  with  author's  doweling  instrument,  b  is 
then  ]Jaced  in  position  as  indicated  in  2'  and  3'  and 
Grrnly  held  by  the  dowels  (c,  c,  c).  The  qiace  in  the 
cortei,  d,  remains  empty. 

crest  of  the  tibia  of  the  other  leg  is  now  ex- 
posed below  the  tibial  tubercle,  and  a  wedge 
graft  is  outlined  in  the  periosteum  by  a 
scalpel  one-eighth  to  one-fourth  of  an  inch 
thicker  than  indicated  by  the  caUper  measure- 
ment previously  taken  of  the  scaphoid  cavity. 
With  the  small  motor  saw,  cuts  are  made  along 
the  periosteal  incision  through  the  bone  cor- 


Fig.  11.  Diagram  of  arthroplasty  with  the  application 
of  the  bone  wedge  graft,  for  paralytic  dislocation  of  Che 
hip  and  cases  of  congenital  dislocation  when  the  head  of 
the  femur  will  not  stay  in  the  acetabulum  on  account  of 
the  shallowness  of  the  acetabulum  and  the  absence  of  its 
tim.  a.  Represents  the  head  of  the  femur  reduced  and 
in  the  acetabulum.  The  capsule  is  shown  much  over- 
stretched and   the  acetabular  rim  absent.     The  dotted 


line  indicates  bone  section  from  just  above  the  u 

of  joint  capsule  down  to  the  top  of  the  joint,    b,  Shows 

the  capsule  reefed  with  silk  sutures  and  the  postero-superior 

Krtion  of  the  acetabular  edge  pulled  downward  fonning  a 
,  to  aid  the  shortened  capsule  in  holding  the  head  in 
place,  c,  Is  a  wedge  shape  graft  placed  in  the  cavity  of 
the  same  contour  between  the  cut  surfaces  of  the  uew 
acetabular  lip  and  the  pelvis. 
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Fig.  12.  a,  Is  diagram  showing  the  element  of  adduction 
defonnity  of  a  congenital  club-foot.  The  dotted  line 
indicates  where  the  scaphoid  is  split,  c,  Shows  the  foot 
after  osteotomy  of  the  scaphoid  and  forcible  correction 
of  the  adduction  and  varus  deformity  by  the  separation 
of  the  scaphoidal  and  a  rotation,  at  that  point,  of  the 
forefoot  on  the  posterior  part  of  the  foot.  A  wedge, 
cuboidal,  or  tibial  graft  may  be  used  to  fill  this  space, 
according  to  the  severity  of  the  deformity  and  hyper- 
trophy of  cuboid,  b,  Indicates  the  cartilage  removed 
from  the  posterior  surface  of  the  scaphoid  and  the  head 
of  the  astragalus  in  a  case  of  acquired  paralytic  club- 
foot (talipes  equinovarus)  with  hypermobility.  A  cor- 
rection of  the  deformity  causes  a  separation  of  these  two 
cut  bone  surfaces.  The  cavity  is  filled  by  a  wedge  tibial 
graft. 

tex.  Before  disengaging  the  graft  from  its 
bed,  drill  holes  are  made  in  its  center  with  the 
motor  drill.  The  graft  is  then  removed  by 
wedging  a  thin  narrow  osteotome  into  the 
saw-cuts,  and  is  threaded  on  a  strand  of 
medium  kangaroo  tendon,  each  end  of  which 
is  threaded  into  a  strong  cervix  needle. 

One  needle  is  forced  through  the  anterior 
half  of  the  scaphoid  from  the  cut  surface  side 
by  a  strong  needle  holder,  and  the  other 
through  the  posterior  half  from  its  cut  surface 
side.  In  older  cases,  a  drill  may  have  to  be 
substituted  for  the  needle,  on  account  of  the 
density  of  the  bone. 

The  graft,  which  is  slightly  larger  than  the 
cavity  in  the  scaphoid,  is  then  forced  into 
position  between  the  two  halves  of  the  cut 
scaphoid,  thus  closing  up  the  tarsal  joints 
which  have  been  separated  anteriorly  and 
posteriorly  by  the  force  exerted  by  the 
assistant  in  correcting  the  foot.  The  kan- 
garoo tendon  suture  is  then  drawn  taut  over 
the  graft  and  tied.  The  periosseous  structures 
are  drawn  over  the  graft  and  sutured  with 
chromic  catgut,  and  the  skin  wound  is  sutured 
with  plain  catgut. 


With  the  foot  over-corrected  and  the  knee 
flexed  to  a  right  angle,  a  plaster  of  Paris  cast 
is  apphed  from  the  toes  to  the  groin.  This  is 
allowed  to  remain  on  for  four  weeks,  and  is 
followed  by  a  cast  from  the  toes  to  the  knee 
for  an  additional  four  weeks. 

In  cases  presenting  a  very  short  foot,  more 
marked  varus,  and  a  hypertrophied  cuboid, 
the  graft  is  taken  from  the  posterior  part  of 
the  cuboid  on  the  outer  side  of  the  foot  and 
inserted  into  the  scaphoid  by  precisely  the 
same  technique  as  that  carried  out  in  the 
tibial  wedge  graft.  These  incisions  produce 
a  complete  transverse  section  of  the  bones  of 
the  tarsus,  and  allow  the  forefoot  to  be  not 
only  swung  outward  at  this  point  but  to  be 
rotated  about  the  cuboscaphoid  ligament. 

As  this  ligament  lies  approximately  equi- 
distant from  the  inner  border  of  the  scaphoid 
and  the  outer  border  of  the  cuboid,  it  is  the 
center  of  a  circle  of  which  a  wedge  taken  from 
the  cuboid  is  a  sector,  and  when  used  to  fill 
the  gap  formed  by  splitting  the  scaphoid  and 
correcting  the  foot  it  exactly  fits  and  at  the 
same  time  the  gap  formed  by  its  removal  from 
the  cuboid  is  closed. 

The  foot  and  limb  are  fixed  to  the  groin  in 
a  plaster  of  Paris  dressing,  with  the  foot  well 
over-corrected  and  the  knee  flexed.  This 
dressing  should  remain  on  for  four  weeks, 
followed  by  a  second  plaster  of  Paris  dressing 
to  the  knee,  to  remain  on  eight  weeks. 

THE    ADVANTAGES     OF    THE    BONE-GRAFT    IN 

CLUB-FOOT 

It  lengthens  the  foot,  already  much  short- 
ened. By  permanently  lengthening  the  short 
side  of  the  skeleton  of  the  foot,  it  insures  in  a 
most  trustworthy  way  against  a  relapse  of 
the  deformity.  No  joint  is  involved  by  the 
operation,  therefcjre  it  does  not  cause  an 
interference  with  joint  function  or  mobility. 

Acquired  club-foot  {paralytic  varus).  This 
type  of  deformity  is  due  to  unbalancing  of  the 
foot  by  paralysis  or  weakening  of  the  peroneal 
muscles.  The  outer  border  of  the  foot  drops, 
the  forefoot  adducts,  and  the  child  walks 
upon  the  outer  edge  of  the  foot,  forcing  it 
into  further  adduction,  and  causing  an  in- 
creasing hypermobility  at  the  astragalo- 
scaphoid  joint,  resulting  in  a  deformity  very 
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Fig.  13. 

simtlaT  to  that  of  a  congenital  club-foot.  The 
requirements  for  treatment  are  very  similar 
to  those  of  congenital  club-foot,  with  the 
addition,  of  necessity,  of  the  control  of  the 
hypermobility  and  dropping  of  the  outer 
border  of  the  foot. 

Author's  operation  for  paralytic  dub-foot 
(Fig.  13).  The  tendo  AchJllis  is  tenotomized, 
if  shortened.  The  astragalo-scaphoid  joint  is 
reached  by  a  U-shaped  incision  and  turning 
up  of  a  flap  of  skin  and  subcutaneous  tissues. 
With  a  sharp  chisel  or  osteotome  all  the 
cartilage  is  removed  from  the  posterior  sur- 
face of  the  scaphoid  and  the  head  of  the 
astragalus.  The  foot  is  over-corrected  and  the 
antero-posterior  diameter  of  thecavity  is  taken 
between  the  cut  bone  surfaces  of  the  scaphoid 
and  astragalus.  The  wound  is  packed  with 
hot  saline  compress.  The  tibia  is  laid  bare 
about  three  inches  below  the  tubercle  of  the 
tibia.  The  dimensions  of  the  required  graft 
are  outlined  by  a  scalpel  in  the  periosteum. 
With  the  small  motor  saw  cuts  are  made 
completely  through  the  bone  cortex.  With 
the  motor  drill  two  holes  are  drilled  through 
the  cortex  of  the  graft,  before  it  is  disengaged 
from  the  tibia.  The  transplant  is  then  re- 
moved from  its  bed  with  a  chisel  and  threaded 
upon  one  or  two  strands  of  kangaroo  tendon, 
the  ends  of  which  are  threaded  into  strong 
cervix  needles;  one  needle  is  forced  through 
the  inner  border  of  the  scaphoid  from  the  cut 
surface  side,  and  the  other  is  passed  through 
the  inner  surface  of  the  head  of  the  astragalus 


Fig.  14- 

from  the  cut  surface  side.  The  graft  is  pushed 
into  position  between  the  astragalus  and  the 
scaphoid,  the  sutures  drawn  tight  and  tied 
over  the  graft.  The  periosseous  tissues  are 
drawn  over  the  graft  and  sutured  with  chromic 
catgut  and  the  skin  wound  is  closed  by  con- 
tinuous plain  catgut  suture. 

If  the  peroneal  muscles  are  entirely  para- 
lyzed, the  varus  or  droppingof  the  outer  side  of 
the  foot  can  best  be  controlled  by  using  the 
tendons  of  those  paralyzed  muscles  for  Uga- 
ments. 

The  peroneal  tendons  and  external  malleo- 
lus are  exposed  by  a  curved  incision  with  its 
convexity  posterior.  An  osteo-periosteal  flap, 
one  inch  in  its  vertical  diameter  and  two- 
thirds  of  an  inch  in  its  antero-posterior  diam- 
eter, is  turned  posteriorly  by  a  chisel  on  the 
periosseous  and  periosteal  tissues  as  a  hinge. 
The  peroneal  tendon  sheaths  are  spUt  for  a 
considerable  distance  up  and  down  from 
opposite  the  periosteal  flap,  and  the  tendons 
are  brought  forward  and  placed  beneath  the 
osteo-periosteal  flap,  which  is  sutured  over 
them  with  silk.  Additional  silk  sutures  are 
passed  through  the  upper  and  lower  edges  of 
the  osseous  flap,  through  the  tendons,  and 
into  the  periosteum  and  periosseous  tissues 
of  the  fibula  beneath  the  tendon. 

It  is  important  that  the  foot  is  held  over- 
corrected  and  that  the  tendons  are  held  taut 
while  the  sutures  are  placed  in  position  (Fig. 
14).    The  skin  wound  is  closed  by  continuous 
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catgut  sutures.  With  the  foot  hdd  in  over- 
Oiirrection,  and  the  knee  flexed,  a  plaster  cast 
is  applied  from  the  toes  to  the  groin.  This 
plaster  should  be  removed  at  the  end  of  four 
weeks  and  be  replaced  by  another  reaching 
from  the  toes  to  the  knee  for  an  additional  six 
weeks.  It  should  be  determined  in  individual 
cases  whether  support  by  braces  is  needed. 

If  it  is  not  desirable  to  use  the  peroneal 
tendons  for  ligaments  because  the  muscle 
power  is  not  entirely  lost,  silk  ligaments  may 
be  inserted  between  the  tip  of  the  external 
malleolus  and  the  cuboid,  to  fortify  the 
weakened  muscles.  This  is  best  accomplished 
by  short  incisions  over  the  external  malleolus 
and  cuboid,  and  the  silk  ligaments  passed 
under  the  skin  by  tunneling  with  a  blunt-eyed 
probe  or  a  broad  ligament  clamp.  The  ends 
are  inserted  into  the  bones  of  the  external 
malleolus  and  cuboid  by  strong  cervix  needles 
or  by  drilling.  As  there  is  danger  of  the  un- 
tying of  knots  of  heavy  silk,  fine  silk  is  tied 
around  each  half  knot. 

PoHt-opcrativc  convalescence  is  carried  out 
in  precisely  the  same  manner  as  when  the 
tendons  are  used  for  ligaments. 

Advantages  of  the  above  method.  Adduction 
and  varus  are  corrected.  The  adduction  is 
overcome  by  lengthening  the  inside  of  the  foot 
and  fixing  the  scaphoid  opposite  at  anterior 
surface  by  the  mechanics  of  a  wedge. 

Hypcrmobility  is  controlled  and  a  stable 
foot  is  produced.  The  mechanical  balance  of 
the  foot  is  much  improved.  The  anterior 
tibial  muscle,  an  active  factor  in  producing 
the  deformity,  is  restored  to  its  normal 
function.  In  certain  cases  when  the  anterior 
tibial  is  well  developed  and  the  peroneal 
muscles  arc  paralyzed,  the  adduction  of  the 
foot  is  over-corrected  by  inserting  a  large 
wedge  graft ;  the  anterior  muscle  is  thus  made 
to  do  more  than  its  normal  work  by  overbal- 
ancing the  foot. 

CONCLUSIONS 

I.  My  experience  as  to  the  trustworthiness 
of  the  bone-graft,  as  surgical  agent,  when 
taken  with  its  enveloping  membranes  (peri- 


osteum and  endostenmj  and  contacted  with 
bone,  has  been  borne  out  by  Moij^y.  Mc- 
Williams  and  others,  who  have  obtained 
practically  loo  per  cent  of  successes.  In  my 
last  one  hundred  cases  the  successes  have 
been  loo  per  cent. 

2.  The  endosteum,  marrow  substance,  and 
periosteum  should  be  included  on  the  graft, 
as  they  play  a  most  important  rdle  in  aiding 
to  establish  an  early  and  sufficient  blood 
supply  from  the  recipient  tissues  to  the  cor- 
tical part  of  the  graft.  The  endosteum  is  also 
actively  osteogenetic  as  well  as  the  inner  layer 
of  the  true  periosteum. 

3.  A  rapid  and  complete  union  between 
graft  and  recipient  bone  should  be  in  many 
cases  enhanced  by  the  interposition  of  numer- 
ous small  grafts  in  which  the  periosteum  may 
be  disregarded  because  of  the  easy  access  of 
blood  supply  to  their  interior  osteoblasts. 
These  coalesce  with  each  other  and  also  with 
the  recipient  bones  and  the  large  graft. 

4.  The  living  bone-graft  has  certain  bac- 
teria-resisting properties,  as  evidenced  by 
two  of  my  animal  experimental  cases  where 
sepsis  occurred  and  parts  of  each  graft  became 
united  to  the  recipient  bones,  while  the  rest 
of  the  transplant  succumbed  to  the  infection 
and  requestrated. 

5.  The  bone-graft  apparently  acts  always 
as  a  stimulus  to  osteogenesis  to  the  bone  into 
which  it  is  ingrafted  or  contacted. 

6.  The  bone-graft  when  well  contacted 
becomes  immediately  adherent  to  the  re- 
cipient bone  by  newly  formed  tissue,  which 
changes  to  solid  bone  within  four  weeks'  time. 
This  together  with  its  bacteria-resisting  prop- 
erty strongly  favors,  in  the  author's  opinion, 
the  substitution  when  feasible  of  the  bone- 
graft  in  place  of  all  metal  internal  splints, 
especially  when  it  is  appreciated  that  metal 
has  the  opposite  effect  to  the  graft,  in  that 
it  inhibits  callus  formation,  produces  bone 
absorption,  and  favors  infection. 

7.  The  dowel,  the  inlay  and  wedge  bone- 
graft  afford  a  means  of  repairing  and  remodel- 
ing the  skeleton  which  the  surgeon  has  not 
hitherto  possessed. 
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COMPOSITE   OR   FIBRO-EPITHELIAL   TUMORS   OF   THE   LIPS 


By  WALTON  MARTIN,  M.  D.,  New  York  City 


.HE  following  case  seems  sufficiently 
unusual  to  make  it  of  interest: 


A  boy,  fifteen  years  old,  had  noticed  two 
years  previously,  a  small  mass,  about  the 
size  of  a  pea,  in  his  lower  lip.  This  mass  had 
gradually  increased,  so  that  the  lip  was  pushed 
forward.  There  had  been  no  pain  or  discomfort;  he 
wished  simply  to  be  relieved  of  the  deformity. 
The  boy  had  always  been  in  good  health.  He  had 
no  similar  swellings.  The  teeth  and  mouth  were 
normal.    His  family  history  was  negative. 

Examination.  On  examination  there  was  found 
embedded  in  the  substance  of  the  lip  near  the  middle 
line,  an  oval  swelling  with  the  long  axis  of  the  oval 
in  the  sagittal  plane  of  the  body  about  one-half 
inch  in  length  and  one-quarter  inch  in  width.  It 
was  tense,  firm,  and  freely  movable.  The  skin  was 
tightly  stretched  over  the  little  mass,  and  the 
mucosa  of  the  mouth  to  a  less  extent.  It  was  not 
tender  and  there  was  no  heat  or  redness  in  the  sur- 
rounding areas.  The  portion  of  the  tumor  present- 
ing under  the  skin  looked  whitish. 

Operation,  Through  a  small  linear  skin  incision, 
under  cocaine  anaesthesia,  the  small  tumor  mass 
was  readily  enucleated  by  blunt  dissection. 

Specimen,  The  specimen  removed  was  an 
elongated  tumor  three-eighths  inch  by  five-eighths 
inch,  slightly  constricted  in  the  middle.  It  was 
obviously  made  up  of  two  parts,  one  mainly  cystic, 
the  other  solid.  On  section  these  two  parts  became 
even  more  evident.  The  solid  portion  was  firm 
and  suggested  the  appearance  presented  by  the  so- 
called  mixed  tumors  of  the  parotid. 

Microscopical  examination.  Under  the  mi- 
croscope the  tumor  was  seen  to  be  enclosed 
in  a  fibrous  capsule.  From  this  capsule  a 
strong  band  passed  inward,  dividing  the 
tumor  into  two  parts  and  giving  it  the  appear- 
ance of  being  constricted  in  the  middle,  as 
seen  macroscopically.  Derived  from  the  con- 
nective-tissue capsule  and  this  main  con- 
nective-tissue partition,  secondary  septa 
passed  into  its  substance.  In  places  this 
connective  tissue  changed  gradually  into  a 
more  cellular,  mucoid  tissue.  The  connective- 
tissue  framework  and  the  mucoid  tissue  were 
moderately  vascular  and  together  made  up 
about  one-eighth  of  the  tumor.  The  rest  was 
made  up  of  cysts  of  various  sizes  Uned  with 
columnar,  cuboidal  and  somewhat  flattened 
epithelial  cells,  with  deeply  stained  nuclei. 


arranged  in  layers,  and  of  solid  masses,  bands, 
bars  or  strands  of  epithelium,  lying  in  the 
basement  membrane.  The  microscopic  ap- 
pearance again  is  similar  to  the  so-called 
endotheliomata  or  mixed  tumors  of  the 
parotid. 

Scattered  through  the  medical  records  are 
reports  of  similar  labial  tumors.  One  was 
described  by  Sir  William  Lawrence  in  1831. 
It  was  the  size  of  an  English  walnut  and  con- 
tained not  only  cartilage,  but  also  a  small 
portion  of  bone. 

In  his  lectures  on  surgical  pathology,  Sir 
James  Paget  referred  to  two  specimens  he 
had  had  an  opportunity  of  examining.  In 
neither  specimen  was  cartilage  found. 

Broca,  in  Duplay^s  Surgery,  in  his  article  on 
labial  tumors  gives  a  good  description  of  these 
new-growths  under  the  heading  of  mixed 
tumors  of  the  labial  glands.  He  refers  to  the 
reports  of  ten  cases. 

Ribbert  in  his  Geschwulstlehre  (1904) 
under  the  heading  of  composite  tumors  of  the 
salivary  glands,  describes  a  similar  tirnior 
that  he  had  examined,  taken  from  the  upper 
lip.  In  the  PrScis  de  Pathologic  Ckirurgicale, 
under  the  heading  of  tumors  of  the  Ups  of 
salivary  origin,  an  account  is  given  of  these 
neoplasms. 

Beneath  the  mucosa  of  the  Up,  interposed 
between  it  and  the  orbicularis  oris,  is  a  layer 
made  up  of  glands.  These  glands  are  em- 
bedded in  the  submucous  connective  tissue 
and  are  surrounded  by  fat.  They  are  acinous 
glands  provided  with  excretory  ducts  which 
open  on  the  surface  of  the  mucous  membrane 
in  the  oral  cavity.  Recent  investigation  has 
shown  that  they  belong  apparently  to  the  so- 
called  mixed  type  of  salivary  glands,  like  the 
submaxillary  and  sublingual. 

New-growths  arise  in  these  labial  glands 
just  as  similar  tumors  arise  in  one  of  the 
other  salivary  glands.  Clinically  they  are 
benign.  The  disfigurement  that  they  cause 
insures  their  early  removal,  possibly  before 
they    have    an    opportunity   of    undergoing 
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A.  300  X.  Connective-tissue  si 
elements,  in  upper  left-hand  coi 
mucin-Uke  degeneration. 


malignant  change.  For  it  is  well  known  that 
similar  growths  in  the  parotid,  after  many 
years  of  slow  growth,  may  show  signs  of  great 
malignancy  and  rapid  growth.  They  are 
uncommon,  and  almost  all  of  the  reported 
cases  are  of  the  upper  lip.  The  situation  of 
the  growth  in  the  lower  lip,  described  above, 
is  very  unusual. 


E.  JO  X.  View  of  a  slice  from  entire  tumor;  showing 
capsule  and  relative  proportion  of  cystic  to  solid  tissue. 
A.  and  D.  show  portion  cut  out  tor  photomicroRraphs. 

(From  the  laboratory  of  Surgical  Pathology,  College  of 
Physicians  and  Surgeons.  Columbia  University,  N,  Y.) 


Without  entering  into  a  discussion  of  the 
correct  classification  of  this  interesting  group 
of  tumors  {made  up  of  epithelial  cells,  carti- 
lage, bone  and  connective  tissue),  I  will  simply 
present  Ribbert's  views.  He  explains  in  a 
footnote  that  the  heading  "  Composite 
Tumors"  (Zusammengesetzte  Tumoren)  was 
a  misprint;  that  these  growths  are  really 
fibro-epithelial  tumors.  He  groups  them  with 
fibro-adenomata  of  the  breast.  He  believes 
that  the  changes  into  cartilage,  mucoid  tissue 
and  bone  are  all  forms  of  connective-tissue 
metaplasia  and  that,  if  the  tumors  are  care- 
fully enough  examined,  transitional  places 
will  be  found  where  the  connective  tissue 
pasKs  gradually  into  mucoid  tissue  and  this 
into  cartilage  and  bone.  He  divides  them 
sharply  from  true  mixed,  or  as  he  prefers  to 
call  them  composite  tumors,  such  as  are  found 
in  the  mouth  and  the  sacrococcygeal  regions, 
epignathii,  teratomata,  etc.  He  believes  that 
the  cellular  masses  are  epithelial,  not  endo- 
thelial (a  view  held  by  Volkmann). 

The  sections  of  this  little  tumor  are  very 
interesting  in  reference  to  this  point  of  view. 


CUTHBERTSON:    GILLIAM  OPERATION  FOR  UTERINE  DISPLACEMENTS     721 


AN  IMPROVED  GILLIAM  OPERATION  FOR  UTERINE  DISPLACEMENTS 


Wm.  CUTHBERTSON   M.  D..  Chicago 


DISPLACEMENTS  of  the  uterus  may 
be  divided  into  anterior  and  posterior 
displacements  and  descent.  The  an- 
terior and  posterior  displacements 
may  be  subdivided  into  flexions  and  versions, 
and  descent  into  the  first,  second,  and  third 
degrees.  The  operation  which  I  am  about 
to  describe  is  applicable  to  the  retrodisplace- 
ments  and  the  first  and  second  degrees  of 
descent. 

The  normal  uterus  is  maintained  in  its  nor- 
mal position  in  the  pelvis  by  the  pelvic  fascia 
and  the  connective  tissue  surrounding  the 
blood-vessels  of  the  organ.  As  it  appears  in 
the  normal  state  when  the  abdomen  is  opened, 
it  is  pale  pink  in  color,  of  a  moderately  firm 
consistency  on  palpation,  and  lies  in  moder- 
ately anteflexed  position  with  its  fundus  point- 
ing forward  and  upward,  towards  the  sym- 
physis pubis.  None  of  its  ligaments,  the 
round,  the  broad,  nor  the  uterosacral,  are 
on  the  stretch.  It  is  freely  movable,  lateral- 
ly, anteriorly,  posteriorly,  and  upwards  and 
downwards.  After  these  various  movements 
it  assumes  its  normal  position  automatically. 

Etiology.  To  produce  any  of  the  different 
displacements  of  the  uterus,  often  the  first 
thing  to  occur  is  interference  with  its  circula- 
tion, accompanied  or  not  by  traumatism  or 
infection,  which  results  in  an  increase  in 
its  size  and  weight.  This  circulatory  dis- 
turbance may  be  caused  by,  first,  pregnancy; 
second,  infection;  third,  congestion; —  the 
first  two  frequently  being  accompanied  by 
traumatism. 

1 .  When  normal  pregnancy  occurs  followed 
by  a  natural  dehvery  without  any  infection 
and  a  proper  puerperium  bemg  maintained, 
the  uterus  imdergoes  involution  and  it  re- 
sumes its  normal  position  in  the  pelvic  cavity. 
When,  however,  infection  occurs,  or  the 
uterus  is  badly  traumatized  during  delivery, 
subinvolution  follows  which,  of  course,  alters 
the  size  and  weight  of  the  uterus. 

2.  When  from  any  of  the  numerous  causes, 
infection  of  the  non-pregnant  uterus  takes 

^  Read  before  the  Chicago  Gynecological  Society 


place,  the  natural  phenomena  of  inflammation 
ensue,  and  again  the  size  and  weight  of  the 
organ  are  materially  increased,  and  its  posi- 
tion in  many  instances  abnormally  altered. 
This  deranged  position  may  be  brought  about 
either  through  the  increased  weight  alone,  due 
to  circulatory  disturbance,  or  by  adhesions 
having  formed,  which  draw  and  fix  the  organ 
in  its  displacement,  or  by  both  combined. 

3.  In  many  virgins  we  have  displacements 
of  the  uterus  of  all  varieties.  W.  J.  Mayo 
(i)  states:  "We  have  complete  records  of  the 
physical  examination  of  many  thousands  of 
women.  While  the  normal  position  of  the 
uterus  in  the  majority  of  women,  perhaps 
75  per  cent,  is  more  nearly  anterior  than 
posterior,  it  must  be  acknowledged  that  in  at 
least  25  per  cent  and  at  various  ages  retro- 
position  exists.  The  condition  will  be  found 
as  often  in  the  yoimg  girl  as  during  the  child- 
bearing  period,  and  after  the  menopause,  and 
it  is  probable  that  retroposition  of  the  uterus 
is  even  more  common  than  these  data  would 
suggest."  The  anterior  and  especially  the 
retrodisplacement  may  be  brought  about  in 
the  following  manner:  At  the  menstrual 
period  the  young  woman  may  be  subjected 
to  extreme  cold,  a  severe  wetting,  or  a  fright, 
which  may  produce  a  cessation  of  menstrua- 
tion when  the  uterine  blood-vessels  are  full 
and  turgid.  This  results,  as  in  the  causes 
mentioned  before,  in  an  increase  in  the  size 
and  weight  of  the  organ  and  the  local  con- 
ditions are  ripe  for  a  displacement.  Owing 
to  the  increased  size  and  weight  produced 
by  the  foregoing  causes,  one  of  two  things 
happens.  When  displacement  occurs  either 
the  fundus  falls  forward,  producing  an  in- 
creased ante-flexion,  or  the  uterus  straightens 
up  owing  to  the  increase  in  blood  pressure, 
and  the  vertical  axis  of  the  uterus  lies  in  the 
same  plane  as  the  vertical  axis  of  the  pelvis, 
where  it  is  in  position  to  begin  descent.  Now, 
if  the  pelvic  fascia  and  the  uterine  ligaments 
are  normal,  the  uterus  may  undergo  involu- 
tion, and  spontaneous  recovery  ensue.     On 

January  i6,  1914*    (See  discussion,  p.  778.) 
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the  other  hand,  with  relaxed  ligaments  and 
fascia,  any  sudden  increase  in  voluntary 
muscular  effort,  or  increased  intra-abdominal 
pressure,  may  push  the  uterus  over  into  retro- 
version, or  the  first  step  of  descent  is  begun. 

Prolapse  of  the  uterus  is  merely  a  hernia, 
and  is  produced  by  the  same  influences  which 
cause  hemiae  in  other  parts  of  the  body;  viz., 
relaxed  outlets,  increased  internal  pressure, 
and  traumatism. 

In  addition.  Barton  Cooke  Hirst  (2)  says: 
"There  are  three  injuries  responsible  for 
prolapse  which  must  be  kept  in  mind.  First, 
the  stretching  with  possible  actual  lacerations 
of  the  fibers  of  the  cardinal  ligaments  of  the 
uterus  in  the  bases  of  the  broad  ligaments 
supporting  the  cervix,  lower  uterine  segment, 
and,  indirectly,  the  vaginal  vault.  Second, 
the  complex  injury  of  the  anterior  vaginal 
wall,  consisting  in  (a)  an  over-stretching  of 
the  longitudinal  fibers  of  the  fascial  plate 
derived  from  the  bases  of  the  broad  ligaments, 
extending  downward  between  the  bladder 
and  the  vagina;  (b)  a  lateral  separation  of 
these  fibers  by  the  eccentric  pressure  of  the 
child's  head  in  labor;  (c)  a  glacier-like  move- 
ment of  the  vaginal  wall  on  its  subjacent  at- 
tachments, tearing  them  loose;  and  (d)  a 


laceration  of  the  muscle  and  fascia  of  the 
urogenital  trigonum,  the  only  support  of  the 
lower  third  of  the  anterior  vaginal  wall. 
Third,  a  laceration  of  the  levator  ani  muscle 
in  the  posterior  vaginal  sulci  with  a  certain 
amount  of  that  glacier-like  movement  of  the 
posterior  vaginal  wall  noted  in  the  anterior 
wall." 

Symptomatology.  The  reasons  which  cause 
a  woman  suffering  from  displacements  of  the 
uterus  to  consult  her  physician  are  many  and 
varied.  In  marked  prolapse  the  cause  is 
obvious,  yet  it  is  astonishing  how  many  wo- 
men refrain  from  any  consultation  even  when 
suffering  from  a  marked  degree  of  prolapse,  be- 
cause they  are  suffering  no  pain,  but  merely  are 
inconvenienced  by  the  uterine  protrusion,  and 
the  soiling  of  their  linen  from  discharges  of  pus 
and  blood — the  fear  of  an  operation  evidently 
being  paramount.  In  a  larger  number  of 
instances,  however,  the  patient  complains  of 
a  bearing-down  pain,  and,  where  the  displace- 
ment is  accompanied  by  a  severe  perineal 
laceration,  of  a  feeling  as  if  "everything  were 
falling  out  of  her," 

Pain  in  the  sacral  region  is  prominent; 
constipation  is  often  a  marked  symptom, 
combined  with  painful  defecation;  there  is  not 
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Fig.: 


infrequently  a  dysmenoirhoea;  amenorrhoea 
and  menorrhagia  and  metrorrhagia  may  alter- 
nate; while  finally,  after  more  or  less  prolonga- 
tion of  any  or  all  of  the  above  symptoms,  a 
state  of  neurasthffinia  may  have  supervened. 
On  the  other  hand,  there  are  undoubtedly 
many  cases  of  uterine  displacements  of  pro- 
nounced type  (excluding,  of  course,  prolapse) 
which  produce  no  symptoms  whatever.  The 
presence  or  absence  of  these  symptoms  may 
be  explained  by  Crile's  mechanistic  theory  of 
disease.  In  those  women  who  have  been 
subjected  to  oft-repeated  child-bearing,  abor- 
tion, or  who  have  indulged  in  excessive  coitus, 
there  is  produced  what  Crile  terms  a  "  lowered 
threshold"  by  repeated  stimuU  to  the  afferent 
nerve  tracts;  while  in  virgins,  masturbation 
and  unsatisfied  sexual  longings  excite  the 
nerve  tracts  in  a  similar  manner  and  the 
same  results  obtain.  This  "lowered  thresh- 
old" brings  the  sexual  organs  of  the  patient 
into  undue  prominence,  and  hence  any  un- 
usual disturbance  draws  her  attention  to  the 
pathologic  condition  of  the  parts  and  she  seeks 
reUef. 

Operation.  I  will  not  attempt  to  enumer- 
ate all  the  various  operations  which  have  been 
devised  for  the  correction  of  the  uterine  dis- 
placements,   but  merely  draw  attention    to 


some  of  the  more  prominent  ones.  The 
Alexander  operation  was  one  of  the  most  wide- 
ly used  in  the  correction  of  these  displace- 
ments, but  it  was  applicable  only  to  those 
cases  which  were  free  from  adhesions  and 
infections  and  where  the  uterus  could  be 
easily  drawn  forward.  This  operation  when 
properly  performed  was  one  of  the  most  suc- 
cessful which  has  been  devised  and  coidd  be 
utilized  either  during  the  child-bearing  period 
or  after  the  menopause. 

Next  came  the  ventrofixation  and  ventro- 
suspension  operations.  These  were  abso- 
lutely bad,  the  first  because  it  fixed  the  uterus 
in  an  abnormal  position  and  could  not  be 
used  during  the  child-bearing  period  on 
account  of  its  being  a  prolific  cause  of  abor- 
tion, as  well  as  being  responsible  for  many 
caesarean  sections  from  the  dystocia  which  it 
produced.  Ventrosuspension  was  less  objec- 
tionable as  it  could  be  performed  at  any 
period  of  the  woman's  age.  Its  defects  were, 
however,  that  where  only  one  attachment 
was  made  to  the  anterior  abdominal  wall, 
the  resulting  cord  was  not  sufficiently  strong 
to  hold  the  uterus  in  position,  and  an  elonga- 
tion took  place  which  allowed  the  uterus  to 
fall  back  into  its  old  condition  of  retroversion 
or  descent.    If  two  attachments  were  made, 
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intestinal  obstruction  and  strangulation  took 
place  in  a  sufficient  number  of  cases  to  con- 
demn the  operation. 

To  my  mind,  any  operations  which  involve 
the  use  of  the  broad  ligaments,  such  as  plicat- 
ing,  stitching  them  to  the  posterior  surface 
of  the  uterus,  etc.,  are  wrong  in  mechanical 
principle,  consequently  they  will  not  be 
mentioned.  From  the  number  of  operations 
in  which  it  has  been  utilized,  it  would  seem 
that  the  round  ligament  is  the  most  useful 
structure  by  which  these  displacements  can 
be  corrected.  Furthermore,  the  mechanical 
principle  which  is  involved  in  its  utilization, 
viz.,  an  upward  and  forward  pull,  seems  to 
be  the  most  correct.  That  upward  and  for- 
ward pull  is  the  greatest  when  the  round 
ligaments  are  brought  out  through  the  an- 
terior abdominal  wall,  rather  than  where 
they  are  fixed  through  vaginal  incision,  such 
as  in  the  Watkins-Wertheim  operation.  One 
of  the  earliest  and  most  cogent  objections  to 
the  anterior  abdominal  wall  operation  was 
that  the  round  ligaments  could  not  be  per- 
manently secured  in  the  recti  muscles  and 
the  fascia.  To  overcome  this  the  late  Alex- 
ander Hugh  Ferguson  and  Frankhn  H.  Mar- 
tin brought  the  round  ligaments  across  the 


front  of  the  abdomen  either  over  the  apo- 
neurosis or  through  a  tunnel  and  stitched  them 
together.  This  pulled  the  uterus  up  too 
close  to  the  anterior  wall  and  also  put  too  great 
a  stram  on  the  ligaments,  especially  if  they 
were  short  and  poorly  developed,  and  even 
after  this  stitching  they  did  not  hold  in  their 
new  position. 

H.  N.  Vineburg  (3)  fastens  the  uterus  to 
the  anterior  wall  by  two  sutures  placed  around 
the  round  ligaments  on  either  side  of  the 
uterus  which  are  brought  out  through  the 
recti  muscles  and  fascia  and  tied  subcutane- 
ously.  He  claims  good  results  from  this 
operation,  although  he  reports  one  case  of 
intestinal  obstruction  following  its  use.  Gil- 
liam's operation  (4)  in  which  he  brings  the 
round  ligaments  out  through  the  anterior 
abdominal  wall  at  the  internal  ring  seems  to 
me  to  be  the  nearest  to  anatomical  perfection, 
in  that  it  produces  the  least  disturbaJice  in  po- 
sition of  the  round  ligaments,  leaves  no  open- 
ings for  the  production  of  intestinal  obstruc- 
tion, and  produces  the  greatest  degree  of  cor- 
rect mechanical  pull,  viz.,  upwards  and  for- 
wards, which  is  necessary  to  overcome  the 
displacement  under  consideration.  The  weak 
point  in  his  operation,  however,  is  the  tran- 
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sient  holding  in  place  of  the  shortened  liga- 
ments, and  it  is  this  defect  which  I  have 
endeavored  to  overcome  and  which  I  have 
the  honor  to  submit  for  your  favorable  con- 
sideration. 

Operation.  The  first  step  after  the  usual 
preparation  of  the  patient  is  to  make  a 
Pfannenstiel  incision  from  one  internal  ring 
to  the  other,  and  after  loosening  the  skin  up- 
wards and  downwards  from  the  subjacent 
fascia  the  abdomen  is  opened  in  the  median 
line  by  as  small  an  incision  as  possible  through 
which  necessary  manipulations  can  be  made 
(Fig.  I ) .  All  uterine  adhesions  are  broken  up, 
the  resulting  bare  spots  are  covered  over  by 
peritoneum,  the  uterus  replaced  in  normal 
position,  and  the  round  ligaments  on  either 
side  caught  up  by  rubber-protected  intestinal 
forceps.  This  procedure  I  find  necessary 
because  the  round  ligaments  can  be  easily 
amputated  by  bare  steel  forceps.  After 
the  round  ligaments  are  isolated,  a  point  is 
selected  far  enough  from  the  uterus  which 
when  the  ligament  is  shortened  will  hold  the 
uterus  in  its  normal  position.  In  selecting 
this  point  the  size  of  the  Ugaments  will  have 
to  be  taken  into  consideration — the  smaller 
the  ligament,  the  nearer  the  uterus  is  the 
point  to  be  selected.  Through  this  point  a 
catgut  guy  suture  is  passed  and  the  round 
ligaments  drawn  through  the  anterior  abdom- 
inal wall  as  in  the  Gilliam  operation  (Fig.  2). 
The  next  step  is  adapted  from  the  operation  of 
L.  L.  McArthur  where  he  uses  a  live  apo- 
neurotic suture  in  the  radical  cure  of  hernia. 

The  aponeurosis  of  the  external  oblique  is 
seized  with  a  snub-nosed  forceps  and  with  a 
scalpel,  a  strip  of  the  aponeurosis  is  peeled 
up  from  just  above  Poupart's  ligament  to  a 
point  about  two  cm.  above  where  the  round 
ligament  emerges  from  the  muscle.  Next, 
a  sharp-pointed  pair  of  Kocher's  forceps  is 
pushed  through  between  the  two  arms  of  the 
ligament  and,  catching  the  aponeurotic  strip, 


it  is  drawn  down  into  place  again  and  stitched 
there  with  a  continuous  catgut  suture  (Fig.  3). 
Interrupted  catgut  sutures  are  placed  through 
the  round  ligament  and  fascia  to  hold  the 
ligament  in  its  new  position  imtil  the  strip  of 
aponeurosis  shall  have  grown  into  place.  By 
this  means  the  round  Ugament  is  permanently 
prevented  from  slipping  or  being  puUed  back 
into  the  abdominsi  cavity,  and  the  uterus  is 
absolutely  held  in  its  normal  position. 

I  have  performed  this  operation  fifteen 
times  in  the  past  two  years.  Twelve  of  the 
patients  are  still  under  observation  in  which 
no  recurrence  of  the  displacement  has  taken 
place.  The  other  three  have  been  lost 
sight  of.  Two  of  these  women  have  under- 
gone pregnancy  and  delivery.  There  was  no 
dystocia  in  either  case.  Three  of  the  women 
had  prolapse  of  the  uterus  of  the  second 
degree,  with  torn  perineum,  and  three,  asso- 
ciated rectocele  and  cystocele.  In  these  patients 
plastic  operations  were  done  on  the  vagina. 

I  have  found  this  operation  to  be  exceed- 
ingly valuable  in  case  of  a  cystocele  accom- 
panied by  uterine  prolapse.  After  an  anterior 
colporrhaphy  is  done  and  the  uterus  is  well 
drawn  up  and  fixed,  the  cystocele  does  not 
recur. 

In  my  earlier  operations  I  found  that  where 
the  genito-crural  or  ilio-inguinal  nerves  were 
caught  in  the  suturing,  a  good  deal  of  pain 
persisted  in  the  inguinal  region.  Subse- 
quently I  have  been  careful  to  avoid  these 
nerves,  with  the  happiest  results. 

By  using  the  Pfannenstiel  incision  through 
the  skin  and  the  vertical  through  the  sub- 
jacent abdominal  wall  plenty  of  room  is  as- 
sured to  perform  any  necessary  operations 
on  the  uterine  adnexa  which  may  be  found 
imperative. 
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CANCER,  in  its  relation  to  life  in- 
surance, presents  itself  in  a  threefold 
aspect:  first,  as  a  problem  in  selection 
.  or  insurance  medicine;  second,  as  an 
element  in  insurance  experience;  and  third, 
as  a  question  of  state  medicine,  with  a  special 
regard  to  the  educational  value  of  cancer 
statistics  and  the  feasibility  of  cancer  control. 
The  importance  of  the  problem  is  set  forth 
in  the  statement  that  the  approximate  mor- 
tality from  cancer  in  the  continental  United 
States  for  1913  is  about  75,000;  and  con- 
sidered by  organs  or  parts  affected,  the  esti- 
mated mortality  for  191 2  was  as  follows: 

ESTIMATED  MORTALITY  FROM  CANCER  IN  THE 

CONTINENTAL  UNITED   STATES,    I912 

Both  Sexes. 
Deaths.  Per  Cent. 

Buccal  cavity 2,768             3.9 

Stomach  and  liver 28,041  39.5 

Peritoneum,  intestines,  rectum 9,37i  13.2 

Female  organs  of  generation 10,790  15 . 2 

Breast 6,886             9.7 

Skin 2,627              3 . 7 

Other  organs  and  parts io>S07  i4-8 

70,990  100.  o 

For  the  year  1910  the  average  age  at  death 
in  cancer  and  other  malignant  tumors  com- 
bined was  59.2  years  for  the  registration  area 
of  the  United  States.  For  males  the  average 
age  at  death  was  60.4  years,  and  for  females, 
58.4  years.  Considered  by  organs  or  parts 
affected,  the  average  age  at  death  in  cancer  of 
the  buccal  cavity  was  63.1  years;  in  cancer  of 
the  stomach  and  liver,  61.2  years;  in  cancer 
of   the  peritoneum,  intestines,  and  rectum, 

59.2  years;  in  cancer  of  the  female  generative 
organs,  53.8  years;  in  cancer  of  the  breast, 

58.3  years;  in  cancer  of  the  skin,  68.0  years; 
and  in  cancer  of  other  organs  and  parts  not 
specified,  56.9  years. 

As  a  problem  in  insurance  medicine,  cancer 
presents  unusual  difiiculties  to  both  the  ex- 
amining physician  and  the  medical  director. 
The  literature  of  the  subject  extends  over  half 

1  Read  before  the  Clinical  ConRress  of  Surgeons 


a  century,  since  practically  every  authority 
on  insurance  medicine  has  given  the  subject 
at  least  incidental  consideration.  Most  of 
the  earlier  writers,  beginning  with  Brinton 
in  1856,  emphasize  the  assumed  hereditary 
character  of  cancerous  affections,  but  as  early 
as  1857  Ward  called  attention  to  the  personad 
aspects  of  the  disease  as  made  evident  in 
"sallowness  or  pallor  of  the  face,  the  general 
clayey  hue  of  the  skin,  and  peculiar  sadness 
of  expression."  Also,  "the  anaemic,  chlorotic 
aspect  of  females  suffering  from  uterine  de- 
ragement."  Allen,  who  was  apparently  one 
of  the  first  American  writers  on  insurance 
medicine,  in  his  ''Medical  Examinations  for 
Life  Insurance,"  published  in  1866,  referred 
briefly  to  the  subject  under  the  general  title 
of  tumors,  giving  a  few  directions  of  value  in 
medical  examinations  and  advising  uncon- 
ditional rejection  even  in  the  case  of  non- 
malignant  tumors  as  involving  danger  by 
their  anatomical  position  or  as  requiring  a 
severe  surgical  operation. 

These  views  have  continued  to  prevail 
among  writers  on  cancer  as  a  problem  in 
medical  selection  for  insurance,  and  passing 
over  a  large  number  of  authors  whose  con- 
clusions I  have  been  at  pains  to  bring  to- 
gether, I  would  refer  first  to  the  standard 
treatise  by  Charles  Lyman  Greene  on  "Med- 
ical Examination  for  Life  Insurance,"  pub- 
lished in  1905,  in  which  occurs  the  statement 
that  "the  hereditary  nature  of  cancer  is  a 
subject  of  dispute,  but  the  weight  of  evidence 
is  strongly  in  favor  of  a  well-marked  hered- 
itary influence."  Havilland  Hall,  in  1906, 
in  the  third  edition  of  his  "Medical  Examina- 
tion for  Life  Assurance,"  writes  that  "cancer 
comes  next  to  consumption  in  regard  to 
frequency  of  hereditary  transmission." 
Ramsey,  in  1908,  in  his  "Practical  Life  In- 
surance Examinations,"  accepts  the  hereditary 
theory  of  cancer  occurrence;  and  Brockbank, 
in  1908  also,  in  his  work  on  "Life  Insurance 
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and  General  Practice/'  concludes  that  "fe- 
males show  a  greater  tendency  to  inherit 
whatever  is  the  condition  which  leads  to 
cancer  than  males  do,  and  they  also  die  from 
it  at  a  younger  age  than  their  brothers 
would."  In  a  general  way,  continental 
authorities  have  accepted  the  same  view,  and 
their  conclusions  are  apparently  sustained  by 
the  experience  of  the  Gotha  Life  Insurance 
Company,  but  for  a  comparatively  early 
period  of  time. 

Few  of  the  writers  on  insurance  medicine 
have  given  useful  advice  on  methods  of 
diagnosis  to  disclose  either  an  existing  can- 
cerous condition  or  a  well-pronounced  ten- 
dency to  the  disease.  The  over-emphasis 
given  to  the  assumed  hereditary  theory  has  no 
doubt  been  of  much  harm  in  that  it  has  pre- 
vented a  due  consideration  of  the  non-hered- 
itary aspects  of  the  disease  when  considered 
from  a  hfe  insurance  point  of  view.  It  is 
also  quite  probable  that  most  of  the  writers 
have  taken  for  granted  a  general  conformity 
on  the  part  of  the  examining  physician  to 
accept  and  act  upon  the  prevailing  theories  in 
medical  diagnosis,  direct  and  differential, 
which,  it  goes  without  saying,  has  made 
considerable  progress  during  recent  years. 
This  conclusion  applies  not  only  to  cancers 
in  general  but  particularly  to  gastric  ulcers 
and  their  complications,  to  cancer  of  the 
stomach,  and,  in  the  case  of  women,  to  cancer 
of  the  breast.  The  cancer  experience  of  life 
insurance  companies  cannot  be  fully  reviewed 
on  this  occasion.  The  published  data  are  of 
considerable  scientific  interest  and  well  de- 
serving of  a  qualified  and  thorough  analysis. 
They  date  back  over  more  than  a  century  and 
illustrate  the  advance  of  medical  science  as 
much  as  they  sustain  the  conclusion  that 
there  has  been  an  actual  increase  in  the  cancer 
death  rate. 

A  large  amount  of  statistical  information 
on  the  subject  of  cancer  is  available  for 
American  and  foreign  insurance  companies, 
but  the  available  data  can  only  be  very 
briefly  referred  to.  The  experience  of  the 
Germania,  of  Stettin,  published  in  1897, 
sustains  the  Gotha  experience  as  regards  the 
value  of  medical  selection  in  reducing  the 
mortaUty    from    cancer    during    the    earlier 


years  of  insurance.  Considering  the  two 
periods  of  a  duration  of  five  years  or  less,  and 
six  years  or  more,  it  appears  that  the  actual 
mortality  of  males  per  1,000  at  ages  31-40 
was  0.21  and  0.32,  respectively;  at  ages  41-50 
it  was  0.67  and  1.14;  at  ages  51-60  it  was  1.97 
and  2.87;  and  at  ages  61  and  over  it  was  4.63 
and  6.64.  The  results  for  females  are  about 
the  same.  The  cancer  death  rate  for  males 
was  1.33  per  1,000;  and  for  females,  1.90. 
The  experience  covers  the  period  1857-94. 
It  may  be  stated  in  this  connection  that  for 
women  only  the  death  rate  from  cancer  during 
the  period  1857-82  was  1.38  per  1,000,  where- 
as for  the  entire  period,  1857-94,  it  was  1.90. 
There  had,  therefore,  been  a  not  inconsider- 
able increase  in  the  cancer  mortality  during 
the  later  years,  but  to  be  entirely  conclusive, 
the  experience  should  have  been  extended 
to  insurance  durations  and  divisional  periods 
of  Ufe. 

In  the  experience  of  the  Austrian  Phoenix, 
the  proportionate  mortality  from  cancer  has 
increased  from  8.5  per  cent  during  the  five 
years  ending  with  1906,  to  10.4  per  cent  during 
the  five  years  ending  with  191 2.  In  the 
experience  of  the  Riunione  Adriatica  di 
Sicurta,  of  Triest,  the  proportionate  mortahty 
from  cancer  has  increased  from  9.3  per  cent 
during  the  seven  years  ending  with  1905  to 
8.0  per  cent  during  the  seven  years  ending 
with  191 2.  In  the  experience  of  the  Leip- 
ziger,  which  is  one  of  the  largest  German  life 
insurance  companies,  the  percentage  of  deaths 
from  cancer  has  increased  from  1 1.8  during  the 
ten  years  ending  with  1902,  to  12.6  per  cent 
during  the  ten  years  ending  with  1912.  In 
the  experience  of  a  large  Hungarian  company, 
however, —  the  Fonciere, —  the  proportionate 
mortality  from  cancer  has  slowly  declined 
from  8.6  per  cent  during  the  five  years  ending 
with  1905,  to  8.0  per  cent  during  the  five 
years  ending  with  191 1.  In  the  experience 
of  the  Assicurazioni  Generali,  the  largest 
Austrian  company,  the  proportionate  mor- 
tality from  cancer  was  9.2  per  cent  during 
1899-1905,  against  9.5  per  cent  during  1906- 
12.  The  experience  of  many  other  foreign 
companies  could  have  been  quoted  to  sustain 
the  conclusion  that  in  most  cases  the  propor- 
tionate mortality  from  cancer  has  increased 
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during  recent  years,  and  that  in  any  event  the 
mortality  from  malignant  disease  is  of  more 
importance  to  life  insurance  companies  than 
has  generally  been  assumed  to  be  the  case. 

The  most  recent  American  investigations 
tend  to  confirm  this  point  of  view.  In  1903, 
the  combined  experience  of  thirty-four  Amer- 
ican Ufe  insurance  companies  was  published 
by  the  Actuarial  Society  of  America.  It  was 
brought  out  with  reference  to  persons  who 
had  a  family  history  of  cancer  that  the  sub- 
sequent experience  had  been  very  good  with 
young  entrants,  almost  equally  good  with 
mature  entrants,  fairly  good  with  elderly 
entrants,  but  not  good  with  old  entrants,  but 
the  actual  number  of  the  latter  was  hardly 
sufl&cient  for  a  final  adverse  conclusion. 

The  most  recent  investigation  is  for  the 
period  1885-1908.  The  number  of  deaths 
of  males  at  ages  15-29  was  4,566,  of  which  95 
were  from  cancer  and  other  malignant  tiunors, 
or  2.1  per  cent.  The  mortality  rate  was  i.o 
per  10,000  at  ages  30-44;  the  total  number  of 
deaths  was  7,886,  of  which  377  were  from 
cancer,  or  4.8  per  cent  of  the  mortality  from 
all  causes,  or  3.2  per  10,000  exposed  to  risk. 
At  ages  45  and  over  there  were  5,340  deaths, 
of  which  411  were  from  cancer,  or  7.7  per 
cent  of  the  mortality  from  all  causes,  or  14.4 
per  10,000  exposed  to  risk. 

The  same  experience  has  been  made  up  re- 
garding women  applicants.  At  ages  15-29 
the  number  of  deaths  from  all  causes  among 
insured  women  was  3,696,  of  which  98,  or 
2.7  per  cent,  were  deaths  from  cancer,  or  1.4 
per  10,000  exposed  to  risk.  At  ages  30-44 
there  were  5,661  deaths  from  all  causes,  of 
which  668,  or  11.8  per  cent,  were  deaths  from 
cancer,  equivalent  to  a  rate  of  7.3  per  10,000 
exposed  to  risk.  At  ages  45  and  over  there 
were  4,917  deaths  from  all  causes,  of  which 
654,  or  13.3  per  cent  were  deaths  from  cancer, 
or  24.3  per  10,000  exposed  to  risk. 

The  medico-actuarial  investigation  con- 
sidered also  the  relation  of  build  at  entry  to 
causes  of  death,  with  distinction  of  three 
divisional  periods  of  life.  Dividing  the  ap- 
plicants into  three  classes, —  that  is,  over- 
weights, or  those  whose  weight  at  entry  was 
50  lbs.  and  more;  and  standard  lives,  or  those 
who  were  of  normal  weight;  and  underweights 


who  weighed  25  lbs.  or  more  below  the 
standard, —  the  experience  with  reference  to 
cancer  was  as  follows:  at  ages  15-29  the  cancer 
death  rate  of  overweights  was  0.9  per  10,000, 
and  of  underweights,  0.8.  At  ages  30-44  the 
cancer  mortality  of  overweights  was  3.7  per 
10,000,  and  of  underweights,  2.4.  At  ages 
45  and  over  the  cancer  mortality  of  over- 
weights was  15.6,  and  of  underweights  12.0 
per  10,000  exposed  to  risk.  The  experience, 
therefore,  conclusively  sustains  the  view 
occasionally  expressed  by  writers  on  the 
subject  of  cancer  occurrence,  that  the  disease 
is  more  common  among  persons  of  overweight 
than  among  underweights,  and,  by  inference, 
among  the  well-to-do  and  over-nourished,  than 
among  the  less  prosperous  element  but  of 
more  normal  physique.  The  medico-acturial 
evidence  is  of  exceptional  value  in  that  it  con- 
firms this  conclusion  for  three  periods  of  life 
on  the  basis  of  what  may  safely  be  considered 
to  have  been  a  sufl&cient  exposure. 

Some  very  interesting  facts  regarding 
cancer  as  disclosed  by  the  experience  of  a 
large  and  representative  life  insurance  com- 
pany were  first  exhibited  by  The  Prudential 
Insurance  Company  of  America  in  connection 
with  an  exhibit  made  at  the  Louisiana  Pur- 
chase Exposition  in  1904.  The  information 
has  been  brought  down  to  date  for  the  present 
purpose,  and  the  results  seem  to  sustain  the 
conclusion  that  the  proportionate  mortality 
from  cancer  is  distinctly  less  among  industrial 
risks,  representative  of  the  wage-earning 
element,  and  distinctly  higher  among  or- 
dinary risks,  regardless  of  a  more  rigid  medical 
examination,  but  representative  of  the  more 
prosperous  and  well-to-do.  Considering  only 
the  age  period  40-59,  it  appears  that  for  males 
the  proportionate  mortality  from  cancer  in 
the  company's  ordinary  experience  was  6.7 
per  cent  against  5.10  per  cent  in  the  in- 
dustrial experience.  For  females,  the  cor- 
responding proportions  were  18.5  per  cent 
in  the  ordinary  experience,  and  13.7  per  cent 
in  the  industrial.  Throughout,  the  pro- 
portionate mortality  from  cancer  was  very 
much  higher  among  insured  women  than 
among  insured  men.  Selecting,  for  illustra- 
tion, the  age  period  50-54,  it  appears  that  in 
the  industrial  experience  of  The  Prudential 
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the  proportion  of  deaths  from  cancer  at  this 
period  of  life  was  5.76  per  cent  for  males, 
against  15.31  per  cent  for  females.  In  the 
ordinary  experience  the  corresponding  pro- 
portions were  8.1  per  cent  for  males  and  18.3 
per  cent  for  females.  It  is  quite  probable 
that  the  value  of  medical  selection,  with 
particular  reference  to  cancer,  is  distinctly 
less  in  the  case  of  insured  women  than  of 
insured  men;  but  in  view  of  the  facts  dis- 
closed by  the  medico-actuarial  investigation, 
that  there  is  a  distinct  value  in  the  medical 
selection  with  reference  to  cancer  as  shown 
by  the  reduced  mortality  from  this  disease 
during  the  early  years  of  policy  duration,  it 
would  seem  entirely  safe  to  conclude  that  the 
proportionate  mortality  from  cancer  is  dis- 
tinctly higher  among  the  prosperous  and  well- 
to-do  than  among  the  wage-earning  element, 
including  the  less  prosperous  and  the  poor. 

The  foregoing  observations  and  conclusions 
touch  only  the  fringe  of  a  vast  problem  of  the 
greatest  possible  importance  to  the  public: 
the  life  insurance  companies,  which  are  en- 
gaged in  the  business  of  assuming  risks  con- 
ditioned by  the  duration  of  life,  and  the 
medical  and  surgical  profession,  but  for  whose 
combined  efforts  and  relatively  high  degree  of 
professional  eflSciency  the  mortality  from 
malignant  disease  would  be  much  greater  than 
is  actually  the  case.  The  time  has  come  for 
concerted  action  in  the  direction  of  educating 
the  pubUc  at  large  in  the  earUest  possible 
symptoms  of  even  pre-cancerous  conditions, 
or  predisposing  states  of  the  tissues,  on  the 
one  hand,  and  the  efficacy  of  the  earhest 
possible  operative  treatment,  on  the  other. 
The  public  requires  to  be  made  famiUar  with 
the  accepted  facts  of  surgical  experience, 
which,  for  illustration,  in  the  case  of  operations 
for  cancer  of  the  breast  show  a  reduction  in 
the  primary  mortality,  from  25  per  cent  in 
pre-antiseptic  days  to  less  than  i  per  cent 
at  the  present  time;  and  a  further  reduction, 
according  to  Deaver,  in  the  probability  of 
local  recurrence  from  65.6  per  cent  to  only 
6.5  per  cent.  The  initial  symptoms  require 
to  be  treated  on  the  part  of  the  public  with 
more  seriousness  than  is  usually  the  case,  and 
also  the  advisabiUty  of  the  earliest  possible 
quaUfied  medical  and  surgical  treatment  as  an 


essential  prerequisite  for  the  obtaining  of  a 
cure,  or  at  least  a  material  prolongation  of 
life.  It  is  far  better  to  overrate  the  serious- 
ness of  even  apparently  non-maUgnant  tumors 
than  to  underrate  the  terrible  possibilities  of 
ultimate  changes  or  degeneration  from  benign 
into  malignant  tumors.  Even  the  occurrence 
of  warts  and  pigmented  moles  requires  to  be 
looked  upon  as  a  possibly  pre-cancerous  con- 
dition, and  certainly  every  lump  in  the  breast, 
or  continuous  local  pain,  should  suggest  the 
possibihty  of  malignant  disease.  In  the  case 
of  cancer  of  the  uterus  there  can  no  longer  be 
a  question  of  doubt  but  that  permanently 
successfid  results  are  obtained  by  the  earliest 
possible  operative  treatment,  but  that  even  a 
comparatively  short  delay  is  frequently  fol- 
lowed by  fatal  results.  The  many  excellent 
suggestions  which  have  been  advanced  by 
Winter,  of  Koenigsburg,  and  those  who  have 
followed  his  teachings,  are  bound,  in  the  course 
of  time,  to  result  in  a  material  reduction  in  the 
now  excessive  mortality  from  this  most  ter- 
rible affliction.  The  mortaUty  from  prac- 
tically all  other  forms  of  cancer  can  be  re- 
duced by  operative  treatment  provided,  on 
the  one  hand,  the  cases  are  brought  early  to 
the  attention  of  qualified  surgeons,  and,  on 
the  other,  that  medical  practitioners  improve 
in  methods  of  diagnosis,  and  with  all  the  power 
at  their  command  urge  against  fatuous  re- 
liance upon  other  than  surgical  methods  of 
ultimate  treatment. 

As  a  further  step  in  qualified  and  practical 
cancer  research,  the  experience  of  American 
surgeons  and  American  hospitals  should  be 
brought  together  in  a  convenient  form  and 
subjected  to  critical  analysis,  for  the  purpose 
of  disclosing  the  lessons  of  the  actual  ex- 
perience and  the  changes  and  results  under 
past  and  present  methods  of  operative  treat- 
ment. The  Uterature  of  cancer  is  now  so 
enormous  that  it  defies  the  understanding  of 
any  one  mind  in  even  a  single  specialized 
direction,  chiefly  on  account  of  the  want  of 
really  trustworthy  data  on  any  and  all  im- 
portant phases  of  the  cancer  problem  in  its 
relation  to  the  medical  and  surgical  profession, 
the  life  insurance  companies,  the  public,  and 
the  State.  It  would,  therefore,  seem  eminently 
proper  and  fitting  for  the  Clinical  Congress 
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of  Surgeons  of  North  America  to  initiate  a 
rigid  collective  inquiry  into  the  facts  of 
American  surgical  experience,  with  regard  to 
the  immediate  and  after-effects  of  surgical 
operations  for  malignant  and  non-malignant 
tumors,  with  a  due  regard,  of  course,  to  the 
numerous  details,  such  as  age  and  sex,  pre- 
vious duration,  physical  condition  at  the  time 
of  operation,  methods  of  treatment,  and  after- 
care. A  vast  amount  of  information  exists 
but  is  practically  unavailable  to  the  public 
at  large  and  to  most  of  the  practicing  physi- 
cians and  surgeons  out  of  contact  with  the 
large  medical  libraries  of  large  cities.  There 
are  the  strongest  possible  reasons  for  be- 
lieving, however,  that  if  the  cancer  facts,  in- 
cluding medical  and  surgical  experience, 
were  brought  together  in  an  authoritative 
form,  they  would  not  only  materially  aid  the 


work  of  the  American  Society  for  the  Control 
of  Cancer,  but  the  various  cancer  research 
funds,  as  well  as  the  individual  practitioner 
in  his  relations  to  the  patients  and  the  public 
at  large.  With  this  end  in  view,  however,  it 
is  necessary  that  there  should  be  intelligent 
and  active  cooperation  between  the  laity  and 
the  profession,  on  the  one  hand;  and  the  life 
insurance  companies,  and  the  federal  and 
state  governments,  on  the  other.  If,  by 
means  of  such  cooperation,  the  present  up- 
ward tendency  of  the  cancer  death  rate  is  only 
halted,  and  if,  by  indefatigable  efforts,  even 
a  slight  reduction  in  the  rate  from  any  or 
several  forms  of  cancerous  affections  is 
brought  about,  the  results  will  be  well  worth 
while,  and  the  work  done  will  be  a  genuine 
contribution  to  the  well-being  of  civilized 
mankind. 


DEATH  OF  A  FULL-TERM    FCETUS    DUE    TO  CONSTRICTION    OF  THE 
UMBILICAL   CORD   BY   AMNIOTIC   BANDS;    RUPTURE 

OF   AMNION;    HYDR AMNIOS^ 

By  EUGENE  GARY,  S.  B.,  M.  D.,  Chicago 


THE  existence  of  amniotic  bands  during 
prenatal  life  was  described  as  eariy 
as  1812.  Medical  literature  is  full  of 
such  cases.  These  bands  give  rise  to 
many  pathological  cond'tions  of  the  foetus 
such  as  malformations,  intra-uterine  amputa- 
tions and  constriction  of  the  umbilical  cord. 
It  is  not,  however,  the  purpose  of  this  article 
to  consider  this  subject  in  all  its  ramifications, 
but  rather  to  concentrate  upon  a  consideration 
of  amniotic  bands  which  constrict  the  um- 
bilical cord  and  cause  the  death  of  the  foetus. 
Much  has  been  written  as  to  the  origin  of 
these  bands.  In  1830,  Montgomery  advanced 
the  theory  that  these  bands  were  formed  by 
organized  lymph.  Later,  Simpson  of  Edin- 
burgh, Simonart,  Virchow,  and  others  be- 
heved  their  origin  to  be  due  to  an  inflam- 
matory process.  In  1854,  C.  Braun  first 
voiced  the  opinion  that  these  so-called 
Simonart's  bands  originated  from  an  ab- 
normal folding-in  of  the  membrane  due  to  an 


insufficient  quantity  of  amniotic  fluid  during 
early  embryonic  life.  Kiistner,  in  an  article 
written  in  1889,  upholds  this  same  view. 

Lvoff  believes  these  bands  to  be  due  to 
some  faulty  development  of  the  amnion  and 
that  the  bands  begin  as  a  folding  of  the  mem- 
brane, but  it  is  his  beUef  that  this  folding 
occurs  when  the  embryo  first  separates  from 
the  amnion.  He  states  further  that  at  first 
these  bands  lie  close  to  the  amniotic  sac  and 
cause  no  danger  to  the  foetus,  but  as  the 
amniotic  sac  enlarges  they  stretch,  and  lie 
free  in  the  fluid.  Thus  movements  behind 
them  on  the  part  of  the  foetus  may  entangle 
some  member,  or  even  the  cord,  causing  mal- 
formations, malnutrition,  or  death. 

Another  etiological  factor  in  the  origin  of 
these  bands  was  put  forward  about  1890,  by 
Kiistner,  Olshausen,  and  others.  They  be- 
lieved that  rupture  of  the  amnion  led  to  the 
formation  of  broad  bands  that  later  became 
adherent  to  the  foetus.     Kiistner  describes  a 


iRead  before  the  Chicago  Gynecological  Society,  January  i6, 19x4.    (See  discussion,  p.  776.) 
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case  of  congential  amputation  of  the  hands 
and  feel  by  amniotic  bands.  These  he  thinks 
resulted  from  a  ruptured  amnion  due  to  the 
mother's  lifting  a  heavy  load  in  the  second 
month  of  pregnancy.  In  this  case  the  amnion 
had  entwined  itself  about  the  cord,  but  had 
not  compressed  it  enough  to  cut  off  fcetal  cir- 
culation. 

Rupture  of  the  amnion  alone  during  the 
first  half  of  pregnancy  has  been  reported  in  a 
considerable  number  of  cases.  Stoechei,  in 
1905,  says;  "The  amnion  is  a  firm,  resistant 
membrane,  but  it  alone  (as  opposed  to  the 
chorion)  may  rupture  during  the  early  months 
of  pregnancy."  Of  this  condition  he  cites 
twelve  cases  collected  by  v.  Myer-Runge 
(Braun,  Olshausen,  Bar,  2;  Maygrier,  Le- 
bedeff,  Osmont  de  Caseu,  Crouzat  et  Payrari, 
Maroger,  Myer-Runge,  each  one  case).  He 
has  also  observed  that  after  the  amnion  has 
ruptured  it  quickly  retracts  and  shrinks  down 
into  a  Uttle  roUed-up  pouch  which  surrounds 
the  insertion  of  the  cord  into  the  placenta  like 
a  cuff.  In  May-Grier's  case,  bands  from  the 
ruptured  amnion  had  caused  spontanLOUs 
amputations  of  the  fingers  and  toes  and 
encircling  bands  were  bound  around  the  cord 
itself.  In  another  case  the  constriction  of 
the  cord  was  so  great  that  the  death  of  the 
foetus  resulted. 

Stoechei  asks:  "Did  these  bands  originate 
after  rupture  of  the  amnion,  as  Olshausen 
believes,  or  were  they  present  before  the 
rupture  as  Simonart's  threads!'"'  It  is  my 
bdief  that  the  rupture  of  the  amnion  had  a 
great  deal  to  do  with  the  formation  of  bands 
in  these  cases,  especially  if  two  or  more  rents 
occurred  before  shrinkage  took  place,  and  it 
seems  more  than  a  mere  coincidence  that 
they  should  have  occurred  in  nearly  every 
case  in  which  the  amnion  had  ruptured 
prematurely. 

In  all  the  cases  of  rupture  of  the  amnion 
before  term  that  were  collected,  the  rupture 
occurred  during  the  first  half  of  gestation 
with  the  exception  of  one  case  reported  by 
G.  Braun  of  Vienna,  in  1865.  Braun  is 
indefinite  as  to  just  how  near  term  the 
rupture  occurred,  but  states  that  eight  days 
before  delivery  fcetal  movements  and  fcetal 
heart  tones  were  plainly  discernible.    After 


delivery  the  amnion  was  found  freshly  torn 
and  the  cord  constricted  by  a  band  of  this 
torn  amnion  looped  aimut  it. 

This  brings  us  to  a  consideration  of  the 
case  which  I  have  to  report: 

Mrs.  X..  a  two-para,  32  years  old,  entered  St. 
Luke's  Hospital  September  i8th  at  0:30  P.  M-.  in  the 
first  stage  of  labor,  the  membranes  having  ruptured 
just  prior  to  her  entrance. 

She  is  American  born  and  has  been  married  six 
years.  She  has  one  child  and  has  never  had  a  mis- 
carriage. Her  menses  began  at  fourteen  years  of 
age  and  since  then  have  been  of  the  legular  twenty- 
eight-day  type.  Her  first  pregnancy  and  puerpe- 
rium  was  normal;  her  previous  history  negative. 

The  date  of  her  last  menstrual  period  was  Decem- 
ber 11.  1912,  and  she  felt  "hfe''  May  10,  1913. 
During  the  pregnancy  urinalysis  disclosed  a  trace  of 
albumin  and  a  few  hyaline  casts  with  a  rather  low 
specific  gravity  (1.006)  at  two  different  periods,  all 
of  which  readily  cleared  up  under  treatment. 

During  the  latter  months  of  pregnancy  she  de- 
veloped a  condition  of  hydramnios.     Aside  from 


Fig.  I. 

the  above  conditions  the  pregnancy  was  uneventful 

until  two  days  before  the  onset  of  labor,  when  she 
was  disturbed  by  "excessive  kicking  of  the  baby." 
After  this  unusual  demonstration  of  "Hfe"  the 
fecial  movements,  as  far  as  she  could  tell,  ceased. 
This  occurred  September  i6th,  and  was  not  re- 
ported at  the  time. 

Labor  pains  began  September  i8lh  at  8  p.m., 
just  after  rupture  of  Ihe  membranes.  The  patient 
immediately  went  to  the  hospital  for  confinement. 
On  examination,  the  head  was  found  in  the  left 
occipi to-anterior  position,  but  neither  foetal  heart 
tones  nor  fcetal  movements  could  be  detected. 

Labor  progressed  normally,  and  September  19th 
at  9:30  A.  H.  the  patient  was  delivered  of  a  slightly 
macerated  female  ftt'tus.  57  cm.  long,  weighing 
3.3443  grams.  Thirty  minutes  later  the  placenta 
was  delivered  spontaneously.  The  cord  was  central- 
ly implanted.  The  chorionic  membrane  was  in- 
tact, but  there  was  only  a  short  fringe  of  the  amniotic 
membrane  about  10  cm.  long  left  around  the  inser- 
tion of  the  cord  into  the  placenta.  The  remaining 
portion  of  the  amnion  was  wrapped  about  the  cord 
!2  cm.  from  the  foetus  (Fig,  i). 

The  puerperium  was  uncveniful. 

The  cord  is  of  about  the  average  length 
(52  cm.),  but  thicker  than  normal.     There 
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is  considerably  more  Wharton's  jelly  than 
is  usually  found  and  the  cord  has  the  feel  of 
being  waterlogged.  About  25  cm.  from  the 
umbihcus  is  a  constriction  composed  of  two 
firm  bands  of  tissue  that  have  knotted  to- 
gether. These  bands  or  small  ropes  are 
composed  of  shredded  amniotic  membrane 
rolled  up  to  be  very  resistant  to  considerable 
strain.  They  can,  however,  be  readily  un- 
rolled. 

The  constriction  of  the  cord  is  so  firm  that 
not  only  is  all  the  circulation  shut  off,  but 
even  the  Wharton's  jelly  in  that  region  is  also 
pushed  aside. 

In  this  case  it  is  seen  that  the  anmion  was 
ruptured  and  was  represented  only  by  a 
fringe  around  the  placental  insertion  of  the 
cord.  To  substantiate  the  statement  that 
it  is  a  recent  rupture  and  not  one  occurring 
early  in  pregnancy,  we  find  that  the  fringe  is 
not  retracted  or  shrunken,  that  there  are  no 
adhesions  between  it  and  the  foetus,  that  there 
are  no  malformations  of  the  foetus,  and  lastly, 
that  the  chorion  is  not  thickened  and  is  not 
firmly  adherent  to  the  lining  of  the  uterus.  I 
say  that  the  chorion  is  not  thickened  or 
adherent  because,  in  cases  reported  by  Lebe- 
deff ,  where  the  amniotic  membrane  is  absent, 
there  is  an  inflamation  of  the  chorion  which 
he  attributes  to  the  presence  of  the  excretory 
products  of  the  foetus. 

The  main  issue  of  my  case  is,  of  course,  the 
condition  that  directly  caused  the  death  of 
the  foetus.  The  cause  was  constriction  of  the 
cord,  cutting  off  foetal  circulation  by  two 
bands  of  recently  torn  amniotic  membrane. 
In  this  case  the  amnion  undoubtedly  rup- 
tured under  the  strain  put  upon  it  by  the 
condition  present,  namely  hydramnios. 
After  the  tear  had  occurred  the  amniotic 
fluid  dissected  the  anmion  from  the  chorion, 
and  allowed  the  former  to  float  free  in  the  sac. 
The  movements  of  the  foetus  soon  tore  this 
into  shreds  which  rolled  up  to  form  membra- 
nous ropes  in  the  form  of  loops  around  the 
child,  the  fixed  end  of  the  loop  necessarily 
being  at  the  insertion  of  the  cord  into  the 
placenta.  From  the  findings,  it  seems  prob- 
able that  the  whole  free,  floating  portion  of 
the  amnion  was  twisted  into  two  such  ropes 
which  happened  to  cross  where  they  both 


passed  by  the  umbilical  cord.  In  this  way 
the  movements  of  the  foetus  managed  to  tie 
a  Jcnot  in  the  bands  around  the  cord.  The 
fact  that  both  ends  of  these  bands  were 
anchored  made  every  movement  of  the  foetus 
draw  the  knot  firmer,  and  as  partial  asphyxia 
set  in,  the  movements  becoming  more  violent 
and,  the  ropes  holding,  the  cord  was  totally 
constricted  and  death  of  the  foetus  resulted 
from  asphyxia. 

It  is  interesting  to  note  that  in  the  literatiure 
on  this  subject  I  have  been  unable  to  find  a 
single  case  cited  where  hydramnios  had 
caused  a  late  rupture  of  the  amnion,  which  in 
turn  constricted  the  cord  and  so  caused  the 
death  of  the  foetus.  Friedrich  Ahlfeld,  how- 
ever, says:  "Any  case  of  hydramnios  pre- 
disposes to  pathological  conditions  of  the 
mother  or  child."  Chiari  says:  "Viewed 
from  the  standpoint  of  pathological  anatomy, 
it  is  not  impossible  that  malformations  and 
even  death  of  the  foetus  may  result  from  an 
abnormally  spacious  amnion,  or  from  a 
premature  collection  of  amniotic  fluid.  Yet 
actual  observations  have  not  been  made  to 
substantiate  this  opinion.''  As  regards  this 
statement  it  is  interesting  to  note,  in  passing, 
that  Ahlfeld  reports  a  case  of  club-foot  oc- 
curring in  a  foetus  where  a  condition  of  hy- 
dramnios was  present  complicating  a  twin 
pregnancy.  Burstal  found  four  deformities 
in  133  cases  of  hydramnios,  but  no  adhesions. 

I  should  Uke  to  quote  fully  the  following 
case  by  Lvoff,  reported  in  1898,  which  has 
not  yet  been  translated  from  the  Russian. 
It  is  a  case  in  which  death  of  the  foetus  was 
caused  by  constriction  of  the  cord  on  account 
of  being  caught  in  the  loop  of  an  amniotic 
band,  but  in  his  case  the  anmion  was  intact. 
His  case  was  as  follows: 

''I  was  called  on  a  case  on  account  of  malposition, 
Vl-para.  Pregnancy  was  normal  with  labor  at 
term.  Foetus  was  alive  during  pregnancy  and  foetal 
movements  were  obtained  two  hours  after  labor 
began,  when  they  ceased. 

"Examination  revealed  the  foetus  lying  in  the 
transverse  position;  membranes  not  ruptured  but 
bulging.  Foetus  lay  high  up  and  no  heart  tones 
could  be  heard. 

"Version  was  hastily  performed.  The  sac  was 
ruptured  near  the  placental  margin,  releasing 
meconium  stained  water.  The  child  was  born  dead 
and  its  color  was  cyanotic. 
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"The  cord  was  of  the  average  length  with  no 
irregularities.  In  looking  for  the  cause  of  death  in 
the  placenta  and  membranes  it  was  found  that  death 
was  caused  by  a  tightly  drawn  loop  formed  of  an 
amniotic  thread,  constricting  the  cord  at  a  distance 
of  one-third  its  length  from  the  foetus. 

**This  amniotic  band  originated  at  the  insertion 
of  the  cord  into  the  placenta  from  which  point  it 
extended  parallel  to  the  cord,  free  through  the 
amniotic  fluid,  to  where  it  looped  around  the  cord. 
From  here  it  passed,  free  again ^  to  its  attachment 
on  the  lining  of  the  amniotic  sac,  where  was  the 
rent  through  which  the  version  had  been  done. 
The  amnion  was  found  to  be  intact,  normally  de- 
veloped and  everywhere  adherent  to  the  chorion." 

In  conclusion  I  wish  to  thank  Dr.  I.  J. 
Franklin  for  the  necessary  aid  he  gave  me  in 
translating  Lvoff's  article  from  the  Russian. 
In  fact,  it  was  really  the  first  reference  I 
found  that  shed  any  light  at  all  on  the  work 
in  hand. 

From  a  careful  review  of  all  the  literature 
on  this  subject  I  could  find,  I  was  able  to 
obtain  only  one  case  that  is  similar  to  mine, 
and  that  is  reported  by  C.  Braun.  In  his 
case  the  amnion  ruptured  late  and  shreds  of 
this  ruptured  membrane  constricted  the  cord 
and  caused  death  eight  days  before  the  onset 
of  labor.  Lvoff's  case  was  somewhat  similar, 
as  the  cord  was  constricted  by  an  amniotic 
band,  but  the  etiological  factor  was  altogether 
different,  for  in  Lvoff's  case  the  amnion  did 
not  rupture. 

The  rupture  of  the  amnion  was  imdoubted- 
ly  due  to  over-distention  from  the  condition 
of  hydramnios  present,  and  thus  another 
possible  complication  may  be  added  as  a 
result  of  this  condition  of  over-distention. 

A  sudden  increase  in  the  activity  of  the 
foetus  in  the  latter  part  of  pregnancy  should 


lead  one  to  suspect  compression  of  the  cord 
from  some  cause  threatening  the  life  of  the 
foetus.  This  fact  is  emphasized  by  Jones 
in  a  case  in  which  circulation  was  cut  off  by 
looping  of  the  funis  around  the  legs  of  the 
foetus  two  months  before  term. 
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CLINICAL    AND    EXPERIMENTAL   RESULTS    OF    STREPTOCOCCIC   IN- 
FECTIONS  WITH   SPECIAL   REFERENCE   TO   ARTHRITIS 

AND   ITS   TREATMENT^ 

By  FREDERICK  G.  DYAS,  M.  D.,  Chicago 

From  the  Pathological  Laboratory  of  St.  Luke's  Hospital 


THE  purpose  of  this  paper  is  to  discuss 
certain  clinical  and  experimental  data 
associated  with  streptococcic  infec- 
tions, with  special  reference  to  their 
localization  in  joints  and  their  treatment. 

Streptococcic  infections  with  the  clinical 
manifestations  of  septicaemia  originating  from 
a  puerperal  infection,  a  post-mortem  wound, 
or  by  inoculation  of  an  abrasion  of  the  skin  or 
mucosa,  have  been  recognized  for  a  long 
time.  However,  the  so-called  cryptogenetic 
and  epidemic  forms  have  been  less  thoroughly 
studied.  I  believe  the  term  "cryptogenetic" 
should  be  abandoned,  inasmuch  as  it  is  highly 
probable  that  some  microscopic  lesion  of  the 
skin  or  mucosa  is  the  atrium  of  infection 
when  no  gross  change  is  found. 

Streptococci  may  reach  the  blood  through 
tonsils  showing  Uttle  or  no  pathologic  change, 
on  superficial  examination.  It  is  a  significant 
fact,  however,  that  cultures  and  smears  taken 
from  the  surface  of  tonsils  may  bear  no  rela- 
tion to  the  organisms  recovered  from  the 
crypts  or  cut  surfaces  of  the  same  organs.^ 

Escherish  has  noted  in  children  enteritis 
following  the  ingestion  of  milk  infected  with 
streptococci  and  in  this  manner  the  body 
invaded  by  the  germs.  It  is  also  possible  that 
streptococci  entering  the  gastro-intestinal 
canal  with  milk  or  food  may  pass  through  the 
normal  tissues  of  the  bowel  into  the  lymphat- 
ics and  then  via  the  thoracic  duct  into  the 
blood,  as  it  has  been  shown  experimentally 
that  tubercle  bacilli  fed  to  dogs  reach  the 
blood-current  through  the  same  route.  Abra- 
sions or  operative  wounds  of  the  upper 
respiratory  passages  or  oral  cavity  permit 
direct  inoculation  of  the  blood  or  lymphatics. 

Acute  and  chronic  lesions  of  the  joints, 
heart,  and  kidneys  are  frequently  associated 
with   streptococcic   throat  infections.      In  a 

*  Wnislow:  Bull.  Johns  Hopkins  Hosp. 
Hamburger:  J.  Infect.  Dis. 
Miller  and  Capps:  J.  Am.  M.  Ass. 
D.  J.  Davis. 


series  of  28  cases  of  chronic  arthritis  associated 
with  tonsillitis,  Davis  recovered  haemolytic 
streptococci  from  the  crypts  of  the  tonsils  and 
there  was  reason  to  believe  that  these  organ- 
isms were  causally  related  to  the  joint  lesions. 
These  streptococci  readily  produced  arthritis 
in  rabbits,  when  given  intravenously,  and  Dr. 
Jackson  in  a  paper  recently  published  explains 
the  localization  of  these  experimental  strepto- 
coccic infections  in  the  joints  upon  anatomic 
grounds.  It  would  appear  from  her  results 
that  the  organism  through  an  embolic  process 
in  the  minute  subsynovial  capillaries  invades 
early  the  joint  cavities  directly.  Endocarditis, 
as  well  as  arthritis,  was  also  produced  by  the 
streptococci  in  a  number  of  instances. 

As  bearing  upon  this  subject  I  may  refer 
to  some  clinical  data  which  have  come  under 
my  personal  observation,  viz. : 

Mrs.  L.  had  had  repeated  attacks  of  acute  tonsil- 
litis and  arthritis  finally  terminating  in  endocarditis. 
The  tonsils  were  removed  during  the  illness,  as  they 
were  greatly  hypertrophied  and  showed  acute 
inflammation.  Cultures  and  smears  from  the 
surface  of  the  tonsils  showed  only  pneumococci  and 
staphylococci,  while  cultures  and  smears  from  the 
cut  surface  and  crypts  showed  pure  growths  of 
streptococci.  Injection  of  a  large  rabbit  intraperi- 
toneally  with  a  24-hour  culture  suspended  in  salt 
solution  caused  death  of  the  animal  in  24  hours. 
Intravenous  injections  of  this  organism  were  not 
made. 

Mr.  J.  in  February,  ipi2,  submitted  to  a  sub- 
mucous resection  of  a  deflected  nasal  septum.  Con- 
siderable haemorrhage  occurred  and  the  nares  were 
tightly  packed  with  gauze.  One  week  later  the 
patient  had  a  severe  rigor  with  temperature  of  102® 
and  rapid  pulse.  The  packing  was  removed  from 
the  nares,  permitting  the  escape  of  a  considerable 
quantity  of  a  dirty  dark  fluid.  On  the  following  day 
the  right  knee  became  red,  tender,  and  swollen,  and 
movements  of  the  joint  were  exquisitely  painful. 
On  the  succeeding  days  there  was  continued  eleva- 
tion of  temperature,  rapid  pulse,  drenching  sweats 
and  successive  involvement  of  the  larger  joints,  so 
that  almost  any  movement  was  impossible.  Marked 
atrophy  of  the  muscles  occurred,  especially  of  the 
interossei.  A  svstolic  murmur  at  the  base  of  the 
heart   appeared  one   week  after  the   initial   chill. 


iRcad  before  the  Chicago  Surgical  Society.  February  6.  1914.     (See  discussion,  p.  774). 
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Cultures  made  from  the  blood  were  negative,  but  the 
streptococcus  was  found  in  pure  culture  in  the 
throat.  Acute  suppurative  otitis  media  occurred 
early  in  the  disease.  Paracentesis  relieved  the 
symptoms  and  permitted  a  free  discharge  of  pus. 
At  the  end  of  the  second  week  a  massive  generalized 
furunculosis  occurred.  The  furuncles  contained 
staphylococci  and  cleared  up  with  vaccine  treat- 
ment. 

Partial  recovery,  with  deformities  of  most  of  the 
large  joints  associated  with  limitation  of  motion 
and  muscular  atrophy,  followed.  As  a  result  of  the 
endocarditis,  a  mitral  incompetency  exists  at  pres- 
ent. Medication,  in  this  case  including  the  use  of 
antistreptococcic  serum  and  phylacogen,  was  of 
no  avail.  The  disease  apparently  ran  a  self-limited 
course.  No  injections  or  aspirations  of  the  joints 
were  undertaken  nor  was  extension  by  means  of  a 
weight  and  pulley  made. 

These  two  cases  serve  to  illustrate  how 
infection  with  the  streptococcus  may  take 
place  both  through  the  nasal  mucosa  and 
through  the  tonsils.  The  marked  wasting  of 
the  muscles  in  this  case  is  a  striking  illustra- 
tion of  the  rapid  muscular  degeneration  both 
of  the  striped  and  unstriped  tissues  as  a  result 
of  the  absorption  of  toxic  material. 

Many  methods  have  been  advanced  for 
the  treatment  of  acute  joint  infections. 
These  may  be  briefly  classified  as  follows: 

(a)  Local,  i.  Medical  treatment:  This 
includes  rest  of  the  affected  joint,  application 
of  heat  or  cold,  appUcation  of  drugs  or 
poultices,  and  bandaging.  2.  Surgical  treat- 
ment: This  embraces,  immobilization  of  the 
part  by  casts  or  splints,  Bier's  hjrperaemia, 
aspiration  of  the  fluid  content  of  the  joint 
cavity  and  injection  of  drugs,  extension  by 
weight  and  pulley,  incision  and  drainage,  and 
irrigation. 

(6)  General  treatment  consists  of  the  ad- 
ministration of  various  drugs,  sera,  and 
vaccines. 

Spitzer  ^  endorses  the  use  of  Bier's  hyper- 
aemia,  compression,  and  the  use  of  hot  air  in 
the  treatment  of  all  forms  of  infectious  ar- 
thritis whether  polyarticular  or  monarticular. 
Inasmuch  as  drug  and  mechanical  treatments 
are  notoriously  uncertain  and  the  anti- 
streptococcic serum  is  more  often  a  failure 
than  a  success,  he  beUeves  that  the  ultimate 
successful  treatment  will  be  by  means  of  a 
polyvalent  serum. 

^  Spitzer,  Neuere  Behandlungs  formen  des  akuten  Gelcnk  Rheuma- 
tismus.    Med.  Klin..  Berl.,  190;),  v,  1668. 


MendeP  and  numerous  others  have  ..used 
subcutaneous  injections  in  acute  infective 
arthritis.  Jackson '  used  intra-articular  injec- 
tions of  a  solution  of  magnesium  sulphate  in 
acute  arthritis  without  good  results. 

Porter  *  has  discontinued  the  use  of  intra- 
articular injections  of  formalin  in  olive  oil  or 
iodoform  emulsion  in  chronic  joint  infections 
and  reports  good  results  with  their  use  only 
when  the  arthritis  is  acute  and  confined  to  the 
synovial  membrane.  Murphy  strongly  en- 
dorses the  use  of  two  per  cent  formalin  in 
glycerin  in  all  forms  of  joint  infections  and 
extends  the  application  to  infections  of  the 
pleura. 

This  solution  of  formalin  appears  to  cause 
no  serious  results  even  when  injected  intra- 
venously in  a  quantity  as  high  as  lo  ccm. 
Three  years  ago  the  writer  injected  a  series 
of  dogs  of  various  sizes  intravenously  with 
varying  amounts  of  this  solution  and  was 
never  able  to  observe  any  harmful  effects 
upon  the  animals. 

Capps  and  Lewis  *  found  intrapleural  in- 
jections of  two  per  cent  formalin  in  glycerin 
in  dogs  rapidly  fatal  when  injected  into  an 
empyema  which  had  been  produced  experi- 
mentally. 

As  a  result  of  the  above  mentioned  cases 
together  with  several  other  streptococcic 
infections,  it  was  decided  to  investigate  the 
matter  from  the  experimental  side  with  a  view 
of  determining  the  effect  of  the  injection  of 
certain  substances  into  and  about  the  joints 
of  animals.  Therefore  a  number  of  rabbits 
were  inoculated  intravenously,  with  24-hour 
cultures  of  arthritis-producing  streptococci 
suspended  in  normal  salt  solution.  The 
strain  of  streptococcus  used  was  recovered 
from  the  cr)T)ts  of  tonsils  removed  from  a 
patient  suffering  with  chronic  infective 
arthritis. 

A  medium-sized  rabbit  was  used.  The 
joints  of  both  legs  on  the  right  side  (elbow, 
wrist,  knee,  ankle)  were  injected  with  a 
solution  of  two  per  cent  formalin  in  glycerin. 
Simultaneously  an  intravenous  injection  of 

s  Mendel,  Salicylates  in  Rheumatism,  Therap.  Monatschr.,  igo4,  iv. 

*  Jackson,  Injection  Magnesium  Sulphate  for  Acute  Articular 
Rheumatism.      N.  Y.  M.  J.,  1911,  xclii,  1223. 

*  Porter,  John  L.,  Surg.,  Gynec.,  &  Obst.   1913,  March. 
'  Capps  &  Lewis,  Arch. 
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two  24-hour  blood-agar  cultures  of  a  strain 
of  an  arthritis-producing  streptococcus  was 
made.    The  animal  died  in  forty  hours. 

Post-mortem  examination  showed  the 
joints  swollen  and  containing  turbid  fluid. 
Cultures  made  from  all  joints,  both  those 
previously  injected  with  formalin  solution  and 
those  not  injected,  showed  luxuriant  growths 
of  streptococci.  Cultures  from  the  heart's 
blood  also  showed  streptococci.  The  most 
marked  pathologic  change  occurred  in  those 
joints  which  had  previously  been  injected 
with  formalin-glycerin  solution.  The  ex- 
planation of  this  finding  seems  to  lie  in  the 
fact  that  the  intensely  irritating  formalin 
primarily  devitalized  the  delicate  synovial 
membrane  to  such  an  extent  that  it  was  less 
able  to  resist  infection  than  when  in  normal 
condition. 

A  mmiber  of  other  rabbits  were  treated  in 
the  same  manner;  viz.,  by  the  intravenous 
injection  of  10  ccm.  of  a  24-hdur  culture  of 
streptococci  suspended  in  normal  salt  solu- 
tion. Simultaneously  certain  of  the  large 
joints  were  injected  with  a  solution  of  two 
per  cent  formaUn  in  glycerin  and  a  record 
kept  of  the  joints  so  treated.  In  each  animal 
swelling  and  stiffness  of  the  joints  developed 
in  from  24  to  72  hours,  together  with  symp- 
toms of  severe  intoxication.  The  rabbits 
appeared  to  be  sick,  refused  to  eat,  and  lost 
weight  perceptibly.  In  some  cases  after  a 
few  days  there  appeared  to  be  an  improvement 
in  the  general  condition,  which  proved  to  be 
only  temporary,  all  the  animals  finally  dying 
of  septicaemia. 

Clinically,  the  swelling  and  stiffness  in  the 
formaUn-injected  joints  were  uniformly  most 
marked  and  this  corresponded  with  the  more 
advanced  pathologic  changes  found  post- 
mortem in  the  joints  treated  with  formalin 
solution. 

Both  cultures  and  smears  showed  the 
presence  of  streptococci  in  each  of  the  for- 
malin-injected joints,  as  well  as  in  the  joints 
not  so  treated.  In  some  of  the  inoculated 
rabbits,  vegetations  were  found  on  the  valvu- 
lar endocardium. 

Another  series  of  rabbits  was  treated  by 
the  intravenous  injection  of  10  ccm.  of  a  24- 
hour   culture   of   streptococci   suspended   in 


normal  salt  solution,  and  at  the  same  time 
several  of  the  larger  joints  were  injected 
with  a  ten  per  cent  emulsion  of  iodoform; 
these  joints  were  marked  with  a  solution  of 
eosin  for  the  purpose  of  identification. 

October  26,  191 2,  Animal  No.  6.  A  medi- 
um-sized rabbit  was  injected  with  a  24-hour 
culture  of  streptococci  suspended  in  normal 
salt  solution.  The  left  knee  and  ankle  joints 
were  injected  with  ten  per  cent,  emulsion  of 
iodoform  in  glycerin.  Eight  hours  later  joint 
involvement  was  most  pronounced  in  the 
joints  injected  with  iodoform  emulsion.  The 
rabbit  appeared  sick  and  moved  with  difficulty 
and  died  on  the  fifth  day.  Post-mortem 
examination  revealed  a  multiple  suppurative 
arthritis,  most  marked  in  injected  joints. 
Heart's  blood  showed  streptococci  in  pure 
culture. 

October  30,  191 2,  Animal  No.  7.  A  medi- 
um-sized brown  rabbit  was  injected  intrave- 
nously with  2  ccm.  of  a  24-hour  culture  of 
streptococci.  No  joint  involvement  followed. 
Three  days  later  another  injection  of  4  ccm. 
of  a  24-hour  culture  of  streptococci  suspend- 
ed in  salt  solution  was  made.  Forty-eight 
hours  later  a  marked  stiffness  in  the  joints 
occurred,  but  no  swelling.  The  rabbit  moved 
slowly  and  with  pain.  An  intravenous  injec- 
tion of  3  ccm.  of  a  25  per  cent  solution  of 
sodium  salicylate  was  administered.  The 
following  day  a  marked  improvement  in 
stiffness  was  noted,  but  after  48  hours  the 
stiffness  became  again  pronounced. 

A  reinjection  of  i  gm.  of  25  per  cent  sodium 
salicylate  intravenously.  The  rabbit  grew  pro- 
gressively weaker,  developing  swellings  about 
the  larger  joints,  with  the  exception  of  one 
leg,  and  died  two  weeks  after  inoculation. 
Post-mortem  examination  showed  pus  in 
large  quantities  in  the  larger  joints,  in  one  of 
which  it  infiltrated  the  muscles.  The  heart 
showed  no  changes.  Smears  and  cultures 
from  pus  in  the  joints  showed  streptococci. 
Cultures  from  the  heart's  blood  also  yielded 
streptococci.^ 

Our  results  in  this  series  of  animals  were 
uniformly  similar  to  those  obtained  in  the 
animals  injected  with  formalin  solution.    The 

1  It  seems  evident  that  the  intravenous  injection  of  a  3<  per  cent  so- 
dium salicylate  solution,  given  cither  once  or  repeatedly,  has  no  in- 
fluence uix>n  the  general  course  of  the  infection. 
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clinical  and  post-mortem  findings  were  most 
exaggerated  in  the  joints  injected  with  the 
iodoform  emulsion  as  compared  with  the  joints 
not  so  treated. 

Pure  cultures  of  streptococci  were  recovered 
from  each  of  the  joints  previously  injected 
with  iodoform  emulsion,  as  well  as  from  the 
joints  not  so  treated. 

As  it  was  evident  from  the  results  obtained 
in  the  formalin-  and  iodoform-injected  joints 
that  neither  of  these  substances  protected 
the  joint  against  the  streptococcic  infection, 
it  was  decided  to  attempt  to  protect  the  entire 
animal  by  intravenous  injections  of  a  solution 
of  sodium  salicylate  in  water  at  the  time  of 
the  intravenous  inoculation  of  the  strepto- 
coccus. 

In  a  careful  search  of  the  literature  no 
record  could  be  found  of  the  intravenous  injec- 
tion of  sodium  solution.  However,  solutions  of 
sodium  salicylate  in  from  10  to  20  per  cent 
strength  have  been  given  clinically  by  the 
subcutaneous  method.  To  obtain  any  results, 
several  injections  must  be  made  daily,  thus 
necessitating  the  use  of  cocaine  or  of  some 
other  local  anaesthetic,  a  procedure  which, 
however,  is  exceedingly  painful  and  prone  to 
produce  localized  abscesses.  The  tendency 
to  f urunculosis  in  patients  suffering  from  acute 
articular  rheumatism,  as  a  result  of  the 
drenching  sweats,  is  well  known,  hence  the 
liability  to  abscess  formation  would  be  all 
the  greater,  if  repeated  injections  of  sali- 
cylate solutions  were  given.  Mendel  reports 
favorable  results  following  the  injection  of  an 
18  per  cent  sodium  saUcylate  solution  into 
chronic  rheumatic  joints. 

The  following  experiments  were,  therefore, 
undertaken  with  the  idea  of  determining  the 
influence  of  intravenous  injections  of  sodium 
salicylate  upon  rabbits  inoculated  intrave- 
nously with  arthritis-producing  streptococci. 

A  medium-sized  rabbit  was  injected  intra- 
venously with  a  24-hour  culture  of  strep- 
tococci suspended  in  salt  solution.  Simulta- 
neously an  intravenous  injection  of  i  gm.  of  a 
25  per  cent  aqueous  solution  of  sodium  sali- 
cylate was  made.  At  the  same  time,  as  a  con- 
trol experiment,  a  medium-sized  black  rabbit 
was  given  a  similar  injection  of  streptococci, 
but  without  the  injection  of  the  solution  of 


sodium  saUcylate.  Two  days  later  a  marked 
stiffness  was  noted  in  the  black  rabbit,  which 
had  not  received  the  sodium  salicylate  injec- 
tion, while  the  white  one  appeared  much  more 
active  and  was  reinjected  with  i  gm.  of  a  25 
per  cent  solution  of  sodium  salicylate  intra- 
venously. One  week  later  both  animals 
developed  multiple  pus  infections  in  their 
joints  and  died.  Cidtures  and  smears  from 
the  joints  showed  streptococci. 

In  the  rabbits  used  in  the  above  experi- 
ments no  rigors  were  noticed.  The  animals 
frequently  appeared  sick  and  apathetic  after 
12  hours.  Movement  of  the  legs  was  painful 
and  the  animals  crouched  down  in  their  cages 
with  their  joints  flexed.  In  from  24  to  36 
hours,  in  many  cases,  painful,  fluctuating 
swellings  of  the  larger  joints  were  observed 
and  these  swellings  persisted  until  death. 
Unlike  the  clinical  picture  of  acute  articular 
rheumatism,  there  was  not  the  fugitive  involve- 
ment of  the  joints  but  rather  a  more  or  less 
simultaneous  attack  on  all  the  larger  joints, 
and  none  of  the  joints  so  attacked  showed  any 
tendency  to  heal.  No  bony  ankylosis  oc- 
curred, but,  as  the  animals  died  in  so  short  a 
time,  it  is  impossible  to  say  whether  ankylosis 
might  not  have  occurred  later. 

All  the  animals  became  rapidly  emaciated 
and  presented  the  appearance  of  a  severe 
acute  intoxication,  and,  although  some  of 
them  hved  as  long  as  two  weeks,  all  finally 
died  of  a  streptococcic  septicaemia. 

Davis  has  been  able  to  regulate  the  dose  in 
such  a  manner  that  he  has  succeeded  in 
producing  multiple  suppurative  arthritis  with- 
out causing  the  death  of  the  animal.  In  his 
series  of  animals  many  of  the  articular  lesions 
subsided  and  the  animals  recovered  without 
any  clinical  evidence  of  permanent  changes 
in  the  joints,  while  in  others  the  arthritis 
became  chronic,  causing  destruction  of  the 
articular  surfaces  of  the  bones  and  the  peri- 
articular soft  tissues.  In  four  of  his  animals 
joint  changes  occurred  simulating  arthritis 
deformans,  but  after  several  months  the 
enlargement  entirely  subsided. 

SUMMARY 

I.  In  each  animal  multiple  suppurative 
arthritis  developed  in  from  24  to  72  hours, 


738 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


depending  upon  the  amount  of  streptococci 
injected,  and  this  occurred  regardless  of 
whether  attempts  had  been  made  to  protect 
certain  joints  by  injections  of  different  solu- 
tions, or  to  protect  the  entire  animal  by 
intravenous  injections  of  sodium  salicylate. 

2.  Swelling  and  stiffness  of  the  larger 
joints  were  noticed  after  24  to  48  hours  in  all 
cases. 

3.  Post-mortem,  thick  purulent  material 
was  found  in  the  joints  which  could  be  scraped 
away  leaving  the  synovial  membrane  dull 
andlusterless. 

4.  Destruction  of  articular  surfaces  of 
bones,  ligaments,  and  cartilages  may  occur 
when  the  animals  do  not  succumb  too  early 
to  streptococcic  septicaemia. 

5.  Cultures  from  the  heart's  blood  and 
from  the  pus  from  joints  in  the  animals  used 
gave  pure  cultures  of  streptococci. 

6.  The  greatest  pathologic  changes  oc- 
curred in  those  joints  in  which  attempts  had 
been  made  to  protect  them  by  injections  of 
formahn  or  iodoform. 

7.  Intravenous  or  intra-articular  injections 
of  sodium  salicylate  in  solutions  as  strong  as 
25  per  cent  have  no  permanent  effect  upon 
streptococcic  arthritis. 

8.  Intra-articular  injections  of  solutions 
of  formalin  in  glycerin  or  iodoform  emulsion 
do  not  protect  the  joints  so  treated. 

9.  Aspiration  of  the  pus  and  injection  of 
antiseptic  solutions  after  infection  of  a  joint 
had  taken  place  did  not  give  favorable  re- 


sults in  the  animals  injected  intravenously 
with  streptococci. 
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IN  attempting  to  summarize  our  present 
knowledge  of  the  X-ray  method  in 
studying  gastric  and  duodenal  idcers, 
I  recognize  that  new  facts  are  being 
developed  daily  in  this  newest  of  the  accessory 
means  of  clinical  study  of  the  alimentary 
tract.  The  present-day  scarcity  of  textbooks 
in  rontgenology  is  easily  explained  when  one 
considers  the  rapid  advances  being  made  from 
year  to  year  and  even  from  month  to  month. 
This  is  especially  true  in  relation  to  the  gastro- 
intestinal tract.  This  field  of  rontgenologic 
study  still  remains,  in  a  large  measure,  virgin 
soil.  There  must  yet  be  large  series  of  cases 
studied  by  the  rontgen  ray  and  checked  up 
rigidly  by  the  findings  of  the  surgeon  and  the 
pathologist. 

Gastro-intestinal  rontgenology  is  in  its 
infancy  and  needs  all  the  help  to  be  derived 
from  other  departments  of  clinical  research. 
The  child's  mistakes  do  not  negative  his 
potential  worth  as  a  man.  An  attitude  of 
helpful  and  friendly  critical  suggestions  will 
surely  serve  best  in  considering  the  value  of 
this  means  of  clinical  study. 

The  rontgen  evidences  of  ulcer  of  the  stom- 
ach and  duodenum  may  be  classified  under 
the  following  heads: 

1 .  Bismuth  flecks  representing  ulcer  craters 
fiJled  with  bismuth. 

2.  Filling  defects  in  the  stomach  shadow. 

3 .  Organic  deformities  of  the  stomach  other 
than  filling  defects.  These  various  phenom- 
ena constitute  what  may  be  called  the  def- 
inite X-ray  evidences  of  ulcer. 

Under  the  head  of  inferential  evidence 
may  be  classified: 

4.  Spastic  manifestations. 

5.  Abnormalities  of  peristaltic  waves. 

6.  Abnormal  emptying  time  of  the  stom- 
ach. 

7.  Unusual  filling  of  the  duodenum. 

8.  Pressure  pain  points. 

These  evidences  will  be  considered  in  the 
order  named. 


Bismuth  flecks  representing  ulcer  craters  fiUed 
with  bismuth.  The  first  suggestion  with  rela- 
tion to  gastric  ulcer  heard  from  one  unfamiliar 
with  X-ray  examinations  of  the  alimentary 
tract  is  that  the  crater  of  the  ulcer  should  ac- 
cumulate bismuth  and  thus  cast  a  shadow 
visible  on  the  screen  or  rontgenogram.  In 
other  words,  it  is  the  popular  idea  that  the 
ulcer  itself  should  show.  As  a  matter  of 
fact,  however,  experience  has  shown  that  it  is 
rare  indeed  for  an  ulcer  to  show  in  this  manner. 
Aside  from  the  penetrating  ulcers  at  about 
the  middle  of  the  lesser  curvature,  I  have  had 
only  eight  or  ten  proven  cases  (by  operation) 
in  which  the  crater  filled  with  bismuth;  and 
several  of  these  were  so  near  perforation  that 
after  exposing  the  stomach  and  before  pro- 
ceeding to  the  necessary  surgical  procedure, 
the  surgeon  felt  obliged  to  reenforce  the 
tissues  at  the  site  of  the  ulcer  to  prevent 
possible  rupture  during  manipulation.  Aside 
from  these  penetrating  ulcers  on  the  lesser 
curvature,  and  ulcers  of  the  duodenum,  I 
have  encountered  only  four  cases  where  the 
bismuth  fleck  in  the  stomach  corresponded  to 
a  gastric  ulcer. 

Penetrating  ulcers  of  the  lesser  curvature, 
the  X-ray  findings  in  which  were  first  de- 
scribed by  Haudek,  will  be  considered  under 
another  head. 

Flecks  in  the  duodenum  representing  flecks 
in  the  crater  of  an  ulcer  may  be  confused  with 
a  number  of  shadows,  as,  for  instance,  bismuth 
flecks  in  the  ampulla  of  Vater.  This  bismuth 
fleck  is  not  easily  demonstrated  as  being  in  the 
ampulla  unless  one  manages  to  fill  the  duode- 
num at  the  same  time  the  ampulla  is  made  to 
show.  I  have  a  few  such  cases.  Dr.  L.  G.  Cole 
has  also  called  attention  to  this  source  of  error. 
Other  confusing  shadows  which  may  be  mis- 
taken for  the  ulcer  crater  filled  with  bismuth 
are  right  renal  calculi,  small  gall-stones  and 
bismuth  residues  in  the  gall-bladder  following 
cholecystenterostomy.  I  know  of  at  least 
one  case  in  which  bismuth  was  found  in  the 
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gall-bladder  following  spontaneous  chole- 
cystenterostomy.  Normally,  a  small  portion 
of  bismuth  persists  in  the  first  portion  of  the 
duodenum,  the  duodenal  bulb,  for  some  time 
after   the   stomach   is   completely  emptied. 

Filling  defects  in  the  stomach  shadow.  De- 
fective filling  of  the  stomach  with  the  resulting 
defective  shadow  is  most  characteristic  of  car- 
cinomatous invasion  of  the  stomach,  but  it 
may  also  be  seen  in  connection  with  inflamma- 
tory masses  attending  gastric  ulcer.  Defects 
in  the  duodenal  bulb  constitute  one  of  the 
chief  rontgenographic  means  of  recognition 
of  duodenal  ulcer  and  its  complications. 

Filling  defects  on  the  lesser  curvature  are 
to  be  differentiated  from  carcinoma  and  rarely 
from  syphilis  and  tuberculosis.  I  do  not  know 
of  any  way  to  differentiate  from  the  X-ray 
findings  alone  between  the  defect  caused  by  a 
small  carcinoma  and  that  caused  by  a  callous 
ulcer  (Fig.  1 1).  The  surgeon  himself  is  some- 
times unable  to  differentiate  when  he  has 
the  lesion  between  his  fingers. 

I  am  able  to  report  and  show  the  slides  of  a 
case  of  tuberculous  ulceration  of  the  stomach. 
This  ulcer  occurred  on  the  greater  curvature 
at  the  junction  of  the  middle  and  lower  thirds, 
measuring  about  two  and  a  half  inches  by  an 
inch  and  a  half. 

Instead  of  producing  a  filling  defect,  lesser 
curvature  ulcers,  as  a  matter  of  fact,  may  pro- 
duce a  projection  from  the  stomach  shadow. 
The  size  of  the  projection  may  vary  from  the 
scarcely  discernible  nodule  upon  the  stomach 
shadow  to  a  typical  penetrating  ulcer  of  the 
type  described  rontgenologically  by  Haudek. 

Defects  in  the  shadow  of  the  duodenal  bulb 
are  rather  common.  Their  discovery  by 
means  of  the  rontgen  ray  has  been  popularized 
by  Cole  in  this  country  and  later  by  George 
and  Gerber.  According  to  Moynihan,  95  per 
cent  of  duodenal  ulcers  occur  in  the  first  part 
of  the  duodenum,  the  so-called  bulbus  duodeni. 
The  normal  shadow  of  the  duodenal  bulb 
has  been  carefully  studied  by  Cole  and  others 
and  slight  variations  from  the  normal  are 
easily  recognized.  Abnormal  shadows  of  the 
duodenal  bulb,  the  so-called  "pilleus  ventri- 
cuh''*  of  Cole,  may  result  from  penetration  or 
perforation  of  a  chronic  ulcer,  cicatricial  con- 
traction, stenosis,  pressure  upon  the  duodenal 


bulb  of  extra-duodenal  timiors,  adhesions 
resulting  from  gall-bladder  or  pancreatic 
disease.  Occasionally  sacculations  of  the 
duodenal  bulb  may  be  demonstrated.  Filling 
defects  in  the  duodenal  shadow,  to  be  inter- 
preted as  ulcer,  should  be  differentiated  from 
the  normal  defects  due  to  the  hepaticoduo- 
denal  ligament  and  the  deformities  of  the  bulb 
due  to  extraduodenal  pressure,  as,  for  instance, 
gall-bladder,  blood-vessels,  second  portion 
of  the  duodenum,  etc.  The  defects  due  to 
gall-bladder  region  adhesions  are  very  charac- 
teristic; the  defect  occurs  on  the  gall-bladder 
side  of  the  duodenal  bulb  shadow,  but  the 
bulb  is  otherwise  anatomically  normal. 

Complete  or  nearly  complete  absence  of  the 
duodenal  bulb  is  frequently  seen  in  duodenal 
ulcer  with  extensive  periduodenal  adhesions, 
in  carcinoma  of  the  pancreas  with  extensive 
adhesions  of  the  duodeniun,  and  more  fre- 
quently in  pyloric  or  juxtapyloric  ulcer  with 
stenosis.  In  these  cases  the  stomach  presents 
an  appearance  to  which  the  term  "progna- 
thian"  has  been  applied  by  Cole,  the  dilata- 
tion of  the  stomach  occurring  mostly  in  the 
pyloric  portion  and  presenting  a  very  charac- 
teristic appearance. 

George  quotes  Moynihan  as  stating  that  "a 
duodenal  ulcer  which  has  been  the  cause  of 
protracted  and  recurrent  symptoms  is  always 
visible  from  the  outside  of  the  intestine,  is 
always  palpable  and,  therefore,  is  always 
demonstrable, "  and  adds  to  this  the  statement 
that  there  can  be  no  exceptions. 

While  I  place  considerable  dependence  upon 
the  deformity  of  the  bismuth  shadow  in  the 
demonstration  of  duodenal  lesions,  I  am  not 
content  to  rest  the  case  upon  this  evidence 
alone.  Other  evidences,  such  as  hyperperistal- 
sis,  hypertonia ty,  hypermotiUty,  or  early  py- 
loric insufficiency  with  later  pyloric  spasm  and 
delayed  emptying,  are  some  of  the  other  signs 
that  ought  to  be  demonstrated  in  duodenal 
ulcer. 

Organic  deformities  of  the  stomach  other  than 
filling  defects.  Under  this  head  I  especially 
wish  to  discuss  the  organic  hour-glass  de- 
formities and  the  sacculation  of  the  stomach 
often  attending  penetrating  ulcer  on  the  lesser 
curv^ature.  As  above  stated,  aside  from  cases 
of  penetrating  ulcer,  one  rarely  finds  a  bis- 
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Fig.  2.  Bismuth  residue  foj.  hours  after  a  meal  in  a 
case  of  penetrating  ulcer  of  the  duodeniun;  (a)  bismuth 
fleck  in  crater  of  ulcer;  (b)  navel  maricer;  (c)  ax-hour  resi- 
due.   Rontgenogram  nmde  with  patient  standi:^. 


muth  fleck  which  can  be  proven  to  be  a  bis- 
muth accumulation  in  the  crater  of  an  ulcer. 
Penetrating  ulcers  on  the  lesser  curvature 
frequently  produce  characteristic  deformities 
which  are  rontgenographically  demonstrable, 
according  to  the  extent  of  penetration.  The 
projecting  bismuth  shadow  may  vary  from 
a  small  outcropping  from  the  stomach  shadow, 
scarcely  discernible  on  the  screen,  to  a  large 
bismuth  mass  ten  or  fifteen  centimeters  in 
length  and  half  as  wide.  Whether  the  pro- 
jecting bismuth  shadow  or  diverticulum  has 
formed  posteriorly  in  connection  with  ad- 
hesions and  fixation  to  the  pancreas,  or 
anteriorly  with  adhesions  to  the  liver,  is  easily 
observed  by  careful  screen  examination, 
turning  the  patient  this  way  and  that  until 
by  proper  obUque  illumination  the  location 
and  extent  of  the  perforation  may  be  deter- 
mined. The  projecting  shadow  will  be  found 
to  move  up  and  down  during  respiration  when 
the  perforation  is  anterior  in  connection  with 
the  liver,  but  it  will  be  immovable  during 


respiration  when  the  perforation  and  fixation 
have  occurred  in  relation  to  the  pancreas. 

Perigastric  adhesions  distorting  the  stom- 
ach and  interfering  with  gastric  peristalsis 
are  likely  to  occur,  and  are  responsible,  in 
part,  for  the  hour-glass  appearance  often  seen 
in  these  cases.  This  hour-glass  deformity  is 
usually  partly  spastic  and  partly  organic  — 
the  spasm  being  due  to  gastric  ulcer,  the  or- 
ganic changes  being  due  to  the  perigastric 
adhesions.  These  adhesions  frequently  fix  the 
stomach  and  often  extensively  involve  the 
neighboring  organs.  Many  times  the  inflam- 
matory mass  attending  perforated  ulcer  may 
be  definitely  felt  and  when  palpated  under 
the  fluorescent  screen  examination  may  be 
definitely  identified  as  belonging  to  the  stom- 
ach shadow.  In  the  typical  penetrating 
ulcer,  Haudek,  Faulhaber,  and  others  have 
described  above  the  projecting  bismuth 
shadow  a  small  collection  of  gas  which  has 
the  same  relation  to  the  small  diverUculura 
as  the""magenblase"  or  stomach  bubble  has 
to  the  stomach  itself.     This  small  collection 
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Fig.  3.  RJinlKcnoRrani  made  twenty-dght  hours  after 
a  bismuth  meal  showing  a  bismuth  residue  in  the  gall- 
bladder region,  proven  to  be  bismuth  in  the  gall-bladder, 
having  passed  through  the  cholecyslenierostomy  opening. 

of  gas  lying  above  the  localized  bismutli 
shadow  in  connection  with  the  ulcer  has,  in 
fact,  been  termed  the  "little  magenblase." 

The  presence  of  this  extra  shadow  with  a 
tumor  mass  having  an  evident  connection 
with  the  stomach  speaks  for  ulcer  rather  than 
carcinoma,  especially  when  there  is  no  en- 
croachment upon  the  shadow  of  the  stomach 
with  the  resulting  ^ling  defect  characteristic 
of  carcinoma.  When  the  patient  is  examined 
in  the  erect  position,  it  is  frequently  possible 
to  demonstrate  above  the  localized  addition 
to  the  gastric  shadow,  the  superimposed 
air  bubble  above  described,  which  definitely 
marks  the  case  as  one  of  penetrating  ulcer  of 
the  stomach. 

The  hour-glass  formation,  partly  organic 
and  partly  spastic,  frequently  associated  with 
ulcer  on  the  lesser  curvature,  differs  from  the 
appearance  seen  in  carcinomatous  hour-glass 
stomach.  In  differentiating  the  ulcer  from 
the  carcinomatous  condition,  it  may  be  stated 
that  in  hour-glass  stomach  due  to  ulcer  there 


is  frequently  a  residue  of  the  bismuth  meal 
after  the  sixth  hour;  the  stoma  between  the 
upper  and  lower  sacs  lies  along  the  lesser 
curvature,  the  outline  of  the  greater  curvature 
being  drawn  over  toward  the  lesser;  the  nar- 
rowing occurs  at  one  distinct  point,  and  the 
canal  is  usually  short.  On  the  other  hand, 
in  carcinomatous  hour-glass  stomach,  the 
narrow  channel  connecting  the  two  sacs  lies 
in  the  stomach  axis  and  is  much  longer,  and 
there  is  usually  pyloric  insufficiency. 

Dilatation  of  the  stomach  of  varying  grades 
is  a  frequent  finding  in  chronic  gastric  and 
duodenal  ulcer.  The  so-called  prognathian 
dilatation  associated  with  stenosing  pyloric 
ulcer  has  already  been  referred  to.  Marked 
gastric  stasis  without  dilatation  is  suggestive 
of  a  malignant  obstruction. 

Spastic  manijeslations.  A  spastic  indraw- 
ing  on  the  greater  curvature  producing  a 
sharply  outlined  localized  indentation  of  the 
gastric  wall,  according  to  the  early  writers, 
was  evidence  of  ulcer.  It  was  at  first  stated 
that  this  spasm  of  the  circular  muscles  of  the 
stomach,  which  were  in  reality  a  deep  tonic 


Fig.  4.  Bismuth-filled  stomach  and  duodenum,  the 
entire  duodenum  showing.  The  arrows  point  to  a  bismuth 
fleck  seen  within  the  curve  of  the  duodenum.  Repeated 
observation  seemed  to  prove  conclusively  that  this  wat 
bismuth  in  the  anmulla  of  Vater.  (Rfintgenogram  kindly 
loaned  by  Dr.  L.  G.  Cole.l 
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constriction,  was  characteristic  of  lesions  of 
the  mucous  membrane  at  the  level  of  any 
given  muscular  ring.  It  was  discovered, 
however,  that  these  spastic  disturbances 
were  sometimes  purely  functional.  At  any 
rate,  in  many  cases  there  was  no  discernible 
ulcer  to  be  found.  It  was  early  admitted 
that  these  spastic  indrawings  might  be  seen 
in  tabes  and  hysteria,  as  well  as  in  gastric 
ulcer  located  on  the  lesser  curvature  at  the 
level  of  the  spastic  indentation. 

I  reported  before  the  Michigan  State  Medi- 
cal Society,  Surgical  Section,  1913,  sixteen 
operated  cases  in  which  such  a  spastic  indraw- 
ing  on  the  lesser  curvature  was  proved  by 
operation  to  be  associated  with  well  marked 
duodenal  ulcer,  no  gastric  ulcer  being  found 
at  the  level  of  the  indrawing.  In  many  of  the 
cases,  especially  those  in  which  gastro-enter- 
ostomy  was  done  without  clamps,  the  inside 
of  the  stomach  was  explored  and  no  ulcer 
could  be  found.  Among  the  other  conditions 
in  which  this  sign  has  been  noted  by  the 


writer,  and  where  anatomical  proof  has  been 
afforded  of  the  absence  of  ulcer  on  the  lesser 
curvature  at  the  level  of  the  indrawing,  have 
been  a  number  of  cases  of  gall-stones,  car- 
cinoma near  the  pylorus,  appendicitis,  and 
Grave's  disease.  Recently  I  have  observed 
this  sign  in  two  cases  of  paralysis  agitans.' 
In  fact,  it  seems  that  this  spastic  indrawing 
is  a  localized,  especially  deep  tonic  constric- 
tion of  the  stomach,  the  result  of  vagus  irrita- 
tion, and  may  be  produced  by  any  lesion  which 
causes  vagus  irritation.  The  spasm  is  often 
overcome  by  the  administration  of  atropine 
and  it  frequently  fails  to  appear  with  the 
patient  standing.  With  the  patient  lying, 
tension  on  the  gastric  walls  being  relaxed, 
the  spasm  occurs  very  characteristically. 
When  it  is  due  to  ulcer  on  the  lesser  curvature 
there  is  usually  a  point  of  pain  on  pressure 
coinciding  with  the  lesser  curvature  at  the 
level  of  the  spasm,  and  there  is  no  special 
tenderness  on  pressure  over  the  duodenal 
region.  When  the  spasm  is  due  to  a  duode- 
nal lesion  {gall-stones  or  duodenal  ulcer)  there 
is  no  pain  on  pressure  over  the  lesser  curva- 
ture at  the  level  of  the  spastic  indrawing,  but 
there  is  usually  pain  on  pressure  under  the 
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Fi^.   7,   Case  of  hqiatofixatioii  due  t 
tending  gall-bladder  disease.    Two  gall-stones  seen  to  be 

right  costal  margin,  and  manipulation  of  the 
pyloric  or  duodenal  shadow  is  often  seen  to 
increase  the  depth  of  the  spastic  indrawing 
high  up  on  the  greater  curvature.  On  screen 
examination,  peristaltic  waves  are  often  seen 
beginning  above  this  spastic  manifestation 
and  pass  it  without  causing  it  to  disappear. 
The  persisting  spastic  indrawing  on  the 
greater  curvature  has  also  been  observed 
in  cases  of  carcinoma  on  the  lesser  curvature 
in  the  antral  portion  of  the  stomach,  but  the 
carcinomatous  deformity  may  be  dififerenti- 
ated  by  watching  the  peristaltic  waves. 
When  this  indrawing  is  present  with  the 
patient  standing,  it  is  found  to  be  extremely 
marked  with  the  patient  lying.  On  the 
other  hand,  this  deformity  often  occurs  with 
the  patient  lying  supine  when  it  is  not  seen 
at  all  with  the  patient  standing.  Sometimes 
these  spasms  are  transient,  being  seen  one  day 
and  not  another.  If  the  patient  is  under  the 
influence  of  any  spasm-relaxing  drug,  such 
as  atropine,  this  spastic  manifestation  may 
be  absent. 

Of  course,  at  operation  these  spastic  mani-   ■ 
festations    are    rarely    seen.     An    hour-glass 
constriction  which  almost  bisects  the  stomach 
in  connection  with  a  penetrating  ulcer  on  the 


lesser  curvature  may  be  almost  absent  when 
the  anassthetized  patient's  abdomen  is  opened 
at  oj)eration. 

Abnormalities  of  perislalttc  waves.  There  is 
a  certain  variation  in  depth  and  frequency  of 
the  normal  peristaltic  waves,  according  to  the 
tone  of  the  stomach.  When  the  depth  of  the 
peristaltic  waves  is  increased  and  when  they 
appear  more  frequently  than  the  normal,  the 
inference  is  that  there  is  some  obstruction 
at  the  gastric  outlet.  In  pyloric  obstruction, 
there  is  frequently  observed  a  sort  of  systole 
and  diastole  similar  to  that  which  is  claimed 
by  Cole  to  occur  in  the  normal  stomach. 
Peristaltic  waves  may  at  one  moment  be 
practically  absent  and  at  other  times  so  strong 
as  to  almost  cut  the  stomach  in  two.  It 
seems  that  this  may  represent  fatigue  and 
periods  of  revived  activity  after  recuperation 
from  fatigue.  Hyperperistalsis  and  hyper- 
tonicity  are  both  suggestive  of  duodenal 
ulcer. 

Antiperistaltic  waves,  first  described  by 
Jonas,  are  pathognomonic  of  an  organic  lesion 
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Fig.  9.  Case  of  duodenal  obstruction  due  to  adhesions 
attending  an  idcei  on  the  leaser  curvature  just  proximal 
to  the  pylorus. 
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Fig.  14.  Drawing  (after  Hertz)  illustrating  the  deform- 
ity of  the  (taslric  shadow  due  to  ulcer  on  the  leaser  curva- 
ture, which  has  become  adherent  to  the  liver. 


near  the  pylorus  and  frequently  point  to  ulcer. 
This  organic  lesion  does  not  necessarily  ob- 
struct the  pylorus.  Antiperistalsis  occurs 
with  comparative  rarity.  I  have  seen  about 
fifteen  cases.  Hertz  stated  as  recently  as  last 
year  that  he  had  never  seen  it.  This  phenom- 
enon is  best  studied  when  the  patient  is  lying 
supine.  Naturally  such  study  must  be  made 
fluoroscopically. 

Abnormal  emptying  time  of  the  stomach. 
Six  hours  is  the  period  which  experience  has 
suggested  as  the  limit  of  the  emptjing  of  the 
normal  stomach  following  the  Riedcr  test 
meal,  which  consists  of  ten  or  twelve  ounces 
of  farina  mush  into  which  two  ounces  of  bis- 
muth oxychloride  or  subcarbonate  have  been 
stirred.  The  oxychloride  is  preferable  to  the 
subnitrate  or  subcarbonate.  Neither  one  is 
necessary,  since  barium  sulphate,  a  much 
cheaper  substitute,  can  be  very  satisfactorily 
employed.  Groedel  and  others  have  calltxl 
attention  to  the  fact  that  the  use  of  barium 
sulphate  shortens  the  emptying  time  of  the 
stomach.  The  stomach  in  normal  cases 
usually  empties  within  three  or  four  hours. 


The  residue  at  the  end  of  six  hours  may 
vary  greatly  from  a  small  trace  to  practically 
all  the  stomach  contents.  In  some  cases, 
bismuth  has  been  found  in  the  stomach  125 
or  150  hours  following  the  bismuth  meal.  In 
these  cases  of  prolonged  stasis,  the  residue  may 
become  scarcely  discernible  because  of  the 
fact  that  the  newly  arri\'ing  food  from  each 
meal  dilutes  the  bismuth  contents  of  the 
stomach  so  that  the  proportion  of  bismuth  is 
less  from  meal  to  meal. 

Although  Haudek  claims  that  there  can  be 
no  ulcer  without  spasm  of  the  pylorus  with  a 
residue  at  the  end  of  six  hours,  and  thathehas 
never  seen  a  case  where  the  emptying  time 
was  longer  than  six  hours  without  serious 
alteration  of  the  stomach  wall,  this  claim  is 
contrary  to  the  experience  of  surgeons  and 
many  other  rontgenologists.  Recently  Smith- 
ies has  reported  a  hundred  cases  of  gastric 
ulcer  without  delay  in  the  emptying  time. 
Many  surgeons,  basing  their  indication  for 
operation  upon  the  statement  of  Haudek, 
have  been  disappointed  in  finding  no  evidence 
of  anatomical  ulcer  of  the  stomach  where  a 
six-hour  residue  has  been  demonstrated  fol- 
lowing a  bismuth  meal. 
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Fig.    17.   Spastic  indrawing  (b)  on  greater   . ._   .. 
oppo^te  ulcer  on  Ihe  leaser  curvature.     Normal  pyl< 
shown  at  (c). 
Fig.    IS-   Characteristic  hour-glass  deformity  due  to  a 
penetrating  ulcer  on  the  lesser  curvature,  such  as  is  illus- 
trated in  Fig.    14. 


Fig.  16.  Spastic  indrawing  (a)  on  the  greater  ci 
formerly  considered  patiognomonic  of  ulcer  at  the  corre- 
sponding level  on  the  lesser  curvature;  (b)  represents  a 
peristaltic  wave  which  began  above  the  spastic  indrawing 

and  fluoroscopically  was  seen  to   progress   pyloniswards  Fig.    18.   Nonnal  stomach  and  duodenal  bulb.     Pylorus 

without  disturbing  the  indrawing.  It  is  now  recognized  at  (a),  bulbus  duodeni  or  first  portion  ol  the  duodenum  at 
that  this  spastic  manifestation  is  not  pathognomonic  of  (b).  This  bulb,  well  filled  out,  should  be  demonstrable 
gastric  ulcer.  in  every  DOtmal  case. 
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Early  clearance  of  the  stomach,  when  not 
due  to  achylia,  may  be  found  in  cases  of  gall- 
bladder disease  (with  or  without  stone)  and 
in  pancreatic  disease  when  adhesions  to  the 
duodenum  are  present,  and  in  cases  of  duo- 
denal (ilcer.  Cases  of  early  malignant  indura- 
tion of  the  walls  of  the  pylorus,  rendering 
the  pyloric  sphincter  inelastic,  are  not  rare.  In 
pyloric  ulcer,  with  or  without  actual  ob- 
struction, there  is  delay  in  the  emptying. 
Gastric  ulcer  (not  pyloric)  is  not  necessarily 
associated  with  delayed  emptying.  It  must 
be  admitted,  however,  that  in  many  gastric 
and  duodenal  ulcers,  the  emptying  time  of  the 
stomach,  after  a  bismuth  meal,  is  perfectly 
normal. 

In  duodenal  uIcct  it  is  a  frequent  observa- 
tion that  the  stomach  begins  to  empty  at 
once  and  at  a  very  rapid  rate,  bismuth  being 
seen  throughout  the  small  intestine  within  a 
very  short  time.  If  the  meal  has  not  been  a 
large  one,  the  stomach  may  be  entirely  empty 
within  an  hour.  When  the  meal  is  larger, 
delayed  pylorospasm  may  be  set  up,  and  a 
smaU  residue  remaining  longer  than  six  hours 
may  result.  Duodenal  ulcer  cases  which  do 
not  exhibit  this  quick  emptying,  at  least 
during  the  first  hour  of  digestion,  are  those 
where  actual  mechanical  obstruction  exists. 


Fig.  20.  Almcst  complete  absence  of  the  duodenal 
bulb  in  a  case  of  perforaUng  duodenal  ulcer  with  consider- 
able callous  formation. 

as  by  cicatricial  contraction.  The  above 
behavior  of  the  stomach  may  be  explained, 
perhaps,  as  indicating  that  when  the  meal  is  a. 
large  one  the  delay  is  due  to  the  development 
of  a  tardy  pylorospasm  associated  with  a 
delayed  hypersecretion. 

In  pyloric  ulcer,  on  the  other  hand,  sug- 
gestive findings  are  delayed  motility  with 
hypersecretion  and  early  pylorospasm.  As 
above  stated,  ulcer  in  the  body  of  the  stomach 
is  not  necessarily  associated  with  an  abnormal 
motility. 

Unusual  JUling  of  the  duodenum.  The  nor- 
mal duodenal  bulb  has  already  been  consid- 
ered. This  first  portion  of  the  duodenum 
normally  shows  as  a  sjTimietrical,  smooth 
shadow,  which  has  been  called  the  "cap" 
or  "pilleus  ventriculi. "  The  shadow  is 
smooth  by  reason  of  the  fact  that  there  are 
no  valvulie  conniventes  in  this  portion  of  the 
duodenum.  The  bulb  is  not  always  well 
seen  immediately  after  the  ingestion  of  the 
bismuth  meal,  but  it  is  usually  well  seen  in  the 
second  hour  of  digestion. 

The  second  and  third  portions  of  the  duo- 
denum are  rarely  well  seen  under  normal  con- 


CASE:    RONTGEN  FINDINGS   IN   GASTRIC   AND   DUODENAL   ULCER        749 


ditions.  But  in  duodenal  obstruction,  duo- 
denal ulcer,  achylia,  and  gall-bladder  disease 
the  duodenum  is  frequently  seen  in  its  en- 
tirety. Unusually  marked  filling  of  the  en- 
tire duodenum  is  frequently  seen  in  cases  of 
duodenal  ulcer,  and  it  is  due  not  so  much  to  a 
lag  in  the  emptying  of  the  duodenum  as  to  un- 
usual promptness  in  emptying  of  the  stomach. 
Pressure  pain  points.  A  definite  pressure 
pain  point  corresponding  to  the  position  of 
the  duodenum  is  often  noted  during  the 
fluoroscopic  examination.  The  pain  point  is 
often  seen  to  definitely  coincide  with  the 
shadow  of  the  duodenum.  It  is  not,  however, 
pathognomonic  of  duodenal  ulcer.  The 
writer  has  often  seen  it  in  connection  with 
periduodenal  adhesions  without  any  evidence 
(even  at  operation)  of  duodenal  ulcer.  There 
have  been  a  number  of  cases,  however,  in 
which,  in  spite  of  tenderness  over  the  duodenal 
and  gall-bladder  shadow,  nothing  could  be 
found  wrong  with  either  of  these  organs.  The 
writer  is  satisfied  that  there  is  considerable 
value,  however,  in  palpation  over  the  gastric 
shadow  to  localize  the  points  of  pain  on  pres- 
sure, but  this  pressure  pain  point  is  not  likely 
to  correspond  to  the  location  of  the  ulcer,  un- 
less there  has  been  periduodenal  or  perigastric 
involvement  with  adhesions. 


In  the  foregoing  paragraphs  I  have  only 
attempted  to  summarize  and  correlate  the 
X-ray  evidences  which  contribute  to  the 
diagnosis  of  gastric  or  duodenal  ulcer.  I 
would  like  to  go  on  record  as  stating  that  . 
in  the  present  stage  of  development  we  are 
not  justified  in  believing  that  the  rontgen 
method  of  gastric  examination  constitutes 
a  reliable  method  of  detecting  early  gastric  or 
duodenal  ulcer.  Nevertheless,  I  believe 
that  in  general  it  is  true  that  surgical  lesions 
of  the  stomach  or  duodenum  cannot  exist 
without  some  of  the  foregoing  signs  being 
present.  I  wish  to  state  that  I  have  seen  a 
few  well-marked  gastric  and  duodenal  ulcers 
at  operation  or  autopsy  where,  during  the 
X-ray  examination,  there  was  nothing  found 
either  fluoroscopically  or  rontgenographically 
which  could  be  considered  as  suggestive  of 
anything  but  the  normal.  It  is  an  astonishing 
thing  how  often  the  bismuth  meal  will  reveal 
most  astounding  conditions  when  they  are 
least  expected,  and,  on  the  other  hand,  it  may 
be  repeated,  very  often  the  X-ray  findings 
are  quite  the  ordinary,  even  in  cases  of  gastric 
or  duodenal  ulcer,  when  from  the  clinical 
study  of  the  case  it  was  expected  that  the 
X-ray  evidence  would  be  especially  charac- 
teristic. 


DEPARTMENT  OF  TECHNIQUE 

TREATMENT   OF    FRACTURES    BY    MEDULLARY    BONE    SPLINTS' 


THE  teaching  of  Mr.  Lane  has  made  the  When  a  simple  fracture  is  held  in  fair  position 

open  operation  for  the  treatment  of  simple  by  external  splints^  one  of  the  early  efforts  of 

fractures    very    popular    and    successful,  nature  to  remedy  the  defect  is  the  production  of 

The  accurate  reduction  and  stable  fixation  of  an  internal  callus,  or  medullary  plug — a  plug  of 


fractured  bones  by  metal  plates  fastened  by 
screws  is  attractive.  But  the  metal  plates  and 
screws  are  foreign  bodies  and  their  presence  is 
more  or  less  resented  by  the  tissues. 

In  a  small  portion  of  the  cases  plated,  the  mate- 
rial inserted  causes  symptoms  requiring  removal 
as  a  foreign  body.  If  the  foreign  body  proposition 
could  be  eliminated  from  the  open  treatment  of 
simple  fractures  it  would  be  a  distinct  advantage 
towards  good  end-results. 


new  bone-making  material,  placed  in  the  medulla 
across  the  point  of  fracture. 

This  plug  ossifies  and  aids  in  the  repair  and 
support  of  the  fracture;  it  becomes  a  medullary 


Skiagram  of  left   tibia  immedkteiy  Figt-  a.     Case    i.     Skiagram   of   dbia   in   plaster   cast 

after  attempted  reduction,  showing  the  impaction  of  tbe 
fragments  of  the  fibula  which  prevented  reduction. 

1  Rad  bcion  the  Chicaga  SurgioL  Socicly.  February  6,  lau- 
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Fir.  j.     Diagram  of  iasertion  of  medullary  bone  splin 
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bone  splint  and  remains  as  long  as  its  support  is 
required  by  the  injured  bone,  and  then  the  super- 
0UOUS  part  is  gradually  absorbed  and  the  medul- 
lary canal  reestablished. 

In  the  cases  reported,  bone  material  was  taken 
from  the  opposite  tibia  and  placed  in  the  medul- 
lary canal  at  the  point  of  fracture,  doweling  the 
fragments  together  in  a  substantial  manner. 

Homogeneous  living  bone  from  the  same  in- 
dividual is  treated  kindly  by  the  tissues,  and  no 
matter  whether  it  grows  in  and  becomes  a  part 
of  the  bone,  or  whether  it  acts  as  a  scaffold  for 
new  bone-cells,  or  whether  it  eventually  is  ab- 
sorbed in  whole  or  in  part,  it  will  be  treated 
kindly  by  the  tissues  and  will  retain  its  integrity 
as  a  splint  long  enough  for  repair  of  the  fracture 
to  take  place. 

Case  i.  L.  K.,  fracture  of  both  bones,  left  leg.  Amer- 
ican, laborer.  33  years  old.  Alcoholic,  specific.  Slipped 
on  tiie  ice  and  fdl,  breaking  his  leg;  adinitted  to  Cook 
County  Hospital  at  once,  January  10,  1914  (Fig,  i). 


Deliritun  tremens  —  treatment  in  fracture  box  one  week. 
Attempted  reduction,  plaster  cast,  podtion  unchanged 
(Fig.  2).  Open  operaUon  with  insertion  of  medullary 
bone  split,  January  24,  1914. 

Incision  over  fractuie  showed  a.  spind  fracture  of  tibia 
with  three-fourths  inch  shortening,  irreducible  by  trac- 
tion on  the  foot  and  manipulation  with  levers  at  the  frac- 
ture, on  account  of  the  impaction  and  entanglement  of  the 
fragments  ol  the  high-up  fracture  of  the  fibula.  A  trans- 
verse chisel  fracture  of  the  fibula  was  made  from  the  out- 
side which  permitted  reducUon  of  the  tibia. 

A  piece  of  bone  three  inches  long  and  one-half  inch  ia 
thickness  in  each  direction  was  removed  from  the  opposite 
tibia,  without  its  periosteum,  to  serve  as  a  medullary  ^lint 
for  the  fractured  tibia. 

The  part  of  the  leg  below  the  fracture  of  the  tibia  was 
turned  at  a  light  angle  to  the  leg  and  the  bone  splint  wa& 
driven  into  the  medulla  of  the  lower  fragment  of  the  tibia 
with  a  lead  hammer  sufficiently  deep  to  make  the  qiliiit 
firm  and  solid. 

The  medulla  of  the  upper  fragment  was  cleaned  out  with 
a  sharp  bone  spoon  to  recdve  the  upper  end  of  the  bcuie 
splint  (Fig.  3), 

The  part  of  the  leg  below  the  fracture,  placed  at  an  an^e 
to  the  axis  of  the  leg  with  the  end  oC  the  bone  splint  pro- 
truding from  the  medulla  of  the  tibia,  was  manipulated  so 
as  to  enter  the  end  of  the  bone  splint  into  the  medulla,  tit 
the  upper  fragment  of  the  tibia  and  swung  into  proper 
portion. 
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The  muscles  immediately  retracted  and  held  the  frac- 
tured end  6nnly  in  position  (Figs.  4  and  5). 

The  bone  splint  was  fitted  solidly  into  the  medulla  of 
the  lower  fragment,  but  loosely  into  the  medulla  of  the 
upper  fragment. 

It  was  necessary  to  have  the  cavity  in  the  upper  frag> 
ment  slightly  larger  than  the  bone  splint,  because  it  could 
not  enter  Che  m^ulla  in  a.  straight  line,  but  must  enter  in 
the  arc  of  a  circle,  the  radius  of  which  was  equal  to  the 
length  of  the  projecting  bone  peg  and  the  portion  of  the 
lower  fragment  of  the  tibia  which  projected  above  the 
soft  parts,  during  the  manipulation  of  swinging  the  lower 
fragment  into  poation. 


Case  1.  O.  S.,  fracture  of  left  humerus.  American, 
clerk,  37  years  of  age.  Fell  from  porch  while  intoxicated, 
breaking  his  left  arm;  admitted  to  Coolt  County  Hospital 
at  once;  mobility  and  angular  deformity  in  upper  third  of 
humerus  with  one  inch  shortening.  Attempted  reduc- 
tion and  immobiltsatioQ  with  moulded  plaster  splint  (Fig.  6). 

Open  operation  with  insertion  of  medullary  bone  splint- 
Incision  over  fracture  showed  a,  spiral  fracture  of  humerus 
three  inches  in  length,  overriding  one  inch. 

A  piece  of  bone  without  periosteum,  five  inches  long  and 
one-half  inch  in  thickness  m  each  direction,  was  removed 
from  the  tibia  and  inserted  into  the  medulla  of  the  humerus 
at  the  fracture  (Fig.  7). 


A  NEW   SELF-RETAINING  ABDOMINAL  RETRACTOR  AND   WOUND 
PROTECTOR 

Bv  U,  C.  B.^TES,  M.  D.,  Seattle,  Washington 

THIS  retractor  consists  of  an  oval  frame  eight 
inches  wide  and  nine  inches  long.  To 
this  are  fitted  four  retractor  blades  that 
work  through  slots  in  the  frame.  These  are 
held  in  any  degree  of  retraction  desired  by  a 
ratchet  device  which  may  be  released  by  pressing 
a  button  on  each  blade.  These  blades  work 
through  a  funnel-shaped  piece  of  rubber  so  that 
when  the  retractor  is  in  place  the  margins  of  the 
incision,  as  well  as  the  field  of  the  abdomen 
covered  by  the  rubber,  are  completely  protected 
from  septic  material  from  within  or  without. 
This  also  obviates  the  use  of  towels  applied  to  the 
margin  of  the  skin  incision. 

By  means  of  this  retractor  any  degree  of  re- 
traction in  any  direction  required  may  be  ob- 
tained, thereby  exposing  any  quadrant  of  the 
operative  field  desired.  It  enables  the  operator 
to  get  a  larger  field  through  a  smaller  incision. 
By  reason  of  its  self- retaining  properties  the 
abdominal  wall  can  be  raised  which  materially 
assists  in  introducing  the  packing  gauze  used  to 
co&erdam  the  intestines  from  the  field.  After 
the  packing  gauze  is  in  place  it  is  retained  there 
by  the  tension  of  the  abdominal  wall  and  the 
upper  blade  of  the  retractor.  The  rubber  wound,  thus  preventing  pressure  and  traumatism 
stretching  from  one  blade  to  another  makes  re-  by  the  blades,  and  the  pressure  of  the  rubber 
traction  over  the   whole  circumference  of   the     prevents  any  oozing  from  the  wound  surface. 


Retractor  partly  open. 
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PRESENT   STATUS   OF   JOINT   DISEASES   AND   BEST   METHOD   OF 

TREATMENT ' 

By  EMIL  G.  beck,  M.  D.,  Chicago 


I  WISH  to  briefly  review  the  latest  advances 
in  the  etiology,  diagnosis,  and  treatment  of 
the  acute  forms  of  joint  infections,  laying  a 
great  deal  of  stress  on  vaccine  therapy.  Also  to 
consider  the  more  chronic  forms  as  follows: 

A  joint  disease  is,  in  practically  all  cases,  a 
secondary  infection,  except  in  cases  of  direct 
injury.  Whatever  type  of  microorganism  it  is, 
it  is  liable  to  reach  the  joint  through  circulation. 
There  are  three  forms  of  joint  afiFections  which 
we  meet  most  commonly: 

First.    Those  of  pyogenic  origin. 

Second.    Tuberculous  origin. 

Third.    Syphilitic  origin. 

Further,  the  very  chronic  polyarthritic  dis- 
eases, the  etiology  of  which  is  not  yet  fully  known. 
By  some  they  are  thought  to  be  a  most  chronic 
type  of  infection  of  the  joint  and  the  para-articular 
tissues,  and  again  by  others  as  nutritional  changes 
which  tend  to  the  deposition  of  salts  in  the  joints 
and  ligaments. 

The  first  step  in  the  treatment  is  a  correct 
diagnosis.  I  need  not  mention  all  the  aids  we 
have  at  our  command,  but  I  shall  speak  of  the 
aid  of  the  stereoscopic  radiograph  in  making  a 
differential  diagnosis.  I  have  made  an  extensive 
investigation  of  this  method  for  several  years, 
and  have  concluded  that  I  am  able  to  make,  with 
exactness,  a  differential  diagnosis  and  ascertain 
the  progress  of  the  disease,  with  this  method. 

I  emphasize  that  the  radiograph  must  be  stereo- 
scopic, otherwise  the  finer  differential  points  are 
lost.  The  stereoscope  produces  a  concrete  picture 
of  the  fine  details  of  the  diseased  structure,  which 
brings  out  the  differential  points.  A  single 
picture  is,  so  to  speak,  out  of  focus,  and  gives 
only  the  rougher  points,  which  will  confuse  even 
the  best  diagnostician. 

Before  the  era  of  Pasteur *s  discoveries  the 
mortality  of  surgical  treatment  .was  most  fright- 
ful, and  the  surgeons,  discouraged,  hesitated  to 
operate.  According  to  FoUin's  figures,  the  mor- 
tality at  that  time,  due  to  operations  of  hip  or 
spinal  caries,  was  56  per  cent  to  70  per  cent,  and 
now,  after  half  a  century  of  diligent  study,  work 
and  discussions,  surgeons  have,  to  a  certain 
extent,  practically  agreed  on  a  treatment  for 
surgical  joint  affection. 

When,  in  spite  of  all  efforts  to  check  the 
progress  of  the  disease,  it  still  progresses,  we  are 


faced  with  a  proposition  the  solving  of  which 
surgeons  are  not  yet  agreed  upon. 

The  surgeon  who  can  correctly  solve  this 
problem  will  save  many  lives  and  reduce  the  big 
army  of  cripples.  It  is  the  treatment  of  cold 
abscess  to  wfiich  I  refer.  The  attitude  of  the 
physician  toward  the  treatment  of  this  condition 
is  of  the  most  vital  importance  to  the  life  of  the 
patient.  Too  many  physicians  still  believe  that 
a  fluctuating  cold  abscess  should  be  opened  and 
drained  by  a  rubber  tube.  This  procedure  is 
more  dangerous  than  most  any  disregard  for 
surgical  asepsis.  Calot  says:  "The  physician 
who  opens  a  cold  abscess  and  drains  it  with  a 
tube  opens  the  door  through  which  death  nearly 
always  enters." 

What  then  would  be  the  proper  procedure? 
Should  we  wait  until  it  ruptures  spontaneously? 
No.  It  should  be  treated  by  puncturing  with  a 
trocar,  allowing  some  of  the  fluid  to  escape,  and 
then  be  injected  with  a  modifying  substance, 
such  as  Calot's  mixture,  formalin  or  bismuth 
paste,  etc.  In  the  past  six  years  I  have  used 
bismuth  paste  (10  parts  bismuth  subnitrate  and 
90  parts  yellow  vaseline).  All  these  methods 
are  fully  described  in  textbooks. 

If,  in  spite  of  this  procedure,  secondary  infec- 
tion should  take  place  and  a  chronic  suppuration 
persist,  then  I  recommend  the  injection  of  bis- 
muth paste. 

It  is  now  about  eight  years  since  this  method 
was  introduced  into  surgery  and  it  has,  from  the 
beginning,  had  many  adherents,  and  has  been 
tried  not  only  in  hospitals  and  clinics  here  and 
abroad,  but  has  been  used  very  extensively  by 
country  practitioners. 

Some  authors  have  obtained  better  results 
than  we  have,  others  have  been  only  partially 
successful,  and  in  the  hands  of  a  few  the  method 
has  been  a  failure. 

If  we  take  into  account,  however,  that  we  have 
to  deal  with  a  class  of  cases  which  have  already 
been  treated  surgically  and  otherwise,  without 
success,  we  must  regard  even  the  smallest  per- 
centage of  cures  as  an  actual  gain.  The  analysis 
of  reports  from  all  sources,  however,  indicates 
that  on  an  average  of  more  than  fifty  per  cent  of 
these  apparently  hopeless  cases  were  finally  cured 
by  these  injections. 

You  are  familiar  with  such  cases.    They  con- 
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stitute  the  scum  of  surgical  refuse,  cases  in  which 
every  sect  of  medicine  and  surgery,  and  even 
quackery,  have  had  a  chance.  Two  of  this  class 
of  cases  in  our  series  had  lasted  forty  years,  and 
many  had  had  from  ten  to  fifteen  surgical  opera- 
tions. 

My  purpose  is  not  to  show  what  results  I 
personally  can  obtain  with  this  method.  After 
all,  you  are  interested  in  what  you  yourselves 
might  accomplish,  and,  therefore,  instead  of 
citing  percentages  of  cures,  I  shall  select  a  few 
cases  for  illustration. 

Are  there  other  methods  in  vogue  which  will 
compare  in  their  final  results  with  this  method? 
There  are. 

First.  Heliotherapy,  as  carried  out  in  Switzer- 
land by  Dr.  RoUier. 

Second.  X-ray  treatment  systematically  ap- 
plied. 

Third.   Vaccine  treatment. 

Fourth.  Surgical  treatment,  either  conserva- 
tive or  active. 

Let  us  compare  the  results  which  have  been 
obtained  with  these  different  methods,  taking  for 
comparison  from  the  literature  reports  made 
by  the  men  who  advocate  these  various  methods. 

HELIOTHERAPY 

Dr.  A.  RoUier  makes  a  complete  report  of  1,129 
cases  treated  by  sunlight  in  Leysin,  a  period  of 
ten  years  from  1903  to  1913.  Of  the  1,129  cases, 
445  cases  were  of  joints  and  198  cases  of  spondy- 
litis which  properly  belong  to  joint  disease. 

Coxitis 158 

Gonitis 120 

Foot 94 

Shoulder 12 

Elbow 30 

Hand 21 

Polyarthritis 10 

Spondylitis 198 

Total 643 

Of  this  number,  343  were  closed  tuberculosis 
without  abscesses,  151  closed  tuberclilosis  with 
abscess  formation,  149  open  tuberculosis  with 
existing  sinuses. 

Of  343  cases  of  closed  tubercle  bacilli  joints, 
311  were  cured,  28  were  improved,  3  were  not 
improved  and  i  died.    Mortality  not  ^  per  cent. 

Of  151  cases  in  which  abscesses  formed,  134 
were  cured,  10  were  improved,  5  were  not  im- 
proved, 2  died.  Total,  151;  lyi  per  cent  mor- 
tality. 

Of  149  cases  with  sinuses,  106  were  cured,  24 
were  improved,  8  were  not  improved,  11  died. 
Total,  149;  7  per  cent  mortality. 

Since  Dr.  Rollier  does  not  resort  to  surgical 


procedure,  but  relies  upon  the  curative  effect  of 
sunlight  alone,  we  already  have  a  proof  that 
treatment  without  surgical  intervention  may 
produce  very  excellent  results.  His  observations, 
experiments  and  theories  as  to  the  modus  operandi 
of  sunlight  treatment  are  very  instructive,  but  I 
cannot  here  go  into  their  details. 


THE  RONTGEN  THERAPY  IN  JOINT  AFFECTIONS 

B.  Baish,  of  Heidelberg  clinic,  reviews  the 
subject  and  gives  the  report  of  his  own  results. 

The  last  rep>orts  of  Dr.  Iselin  were  so  favorable 
that  they  gave  a  new  impetus  for  trial  in  many 
clinics  abroad,  but  no  one  could  produce  such 
results  as  Iselin  reported.  This  may  not  be 
Iselin's  fault,  but  that  of  other  operators. 

Baish  treated  80  cases  of  joint  tuberculosis,  five 
of  which  were  operated  and  18  still  being  treated, 
leaving  57  cases  in  which  treatment  with  X-ray 
has  been  completed.  Results  were  as  follows:  30 
were  cured,  17  were  improved  and  i  died,  10  were 
not  improved  and  3  died.    Total,  57. 

Most  of  these  cases  were  in  the  late  stages  with 
sinuses,  and  thus  with  the  X-ray  treatment  alone 
a  cure  of  30  cases  out  of  57  has  been  produced — 
a  most  remarkable  showing  of  what  X-ray  alone 
can  do  in  these  progressed  cases. 

Baish  states,  however,  that  in  some  of  these 
cases  they  had  applied  the  bismuth  paste,  and 
some  of  his  illustrations  show  that  it  had  been 
used.  Therefore,  in  these  cases  the  objection 
could  be  raised  as  to  whether  the  X-ray  alone 
was  responsible  for  the  cure,  since  we  have  cases 
of  this  kind  on  record  which  have  been  cured  by 
bismuth  injections  alone  without  the  application 
of  X-ray. 

He  cites  that  Schede  has  recommended  that 
the  cases  be  treated  with  radiation,  and  on  the 
fifth  day  after  the  first  application  they  should 
be  injected  with  the  bismuth  paste,  and  in  that 
way  the  best  results  could  be  obtained. 

We  now  come  to  the  consideration  of  the 
purely  surgical  treatment,  and  here  I  can  do  no 
better  than  cite  the  report  of  Professor  Garre, 
made  before  the  last  Congress  of  the  German 
surgeons  in  Berlin. 

The  report  comprises  material  from  the  clinics 
of  Rostock,  Koenigsberg,  Breslau  and  Bonn, 
covering  a  period  of  nineteen  years'  work,  a  col- 
lection of  one  thousand  cases,  which  were  treated 
at  these  different  clinics  under  his  own  super- 
vision. 

He  reports  261  cases  of  tubercular  coxitis.  Of 
these  they  could  trace  only  168,  and  102  of  this 
168  were  still  alive,  62  having  died — a  mortality 
of  37  per  cent. 
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Of  the  1 68  cases,  71  were  cases  of  closed  tuber- 
culosis without  abscess.  Eight  were  treated  by 
resection  with  two  deaths,  a  mortality  of  25  per 
cent.  Sixty  were  treated  conservatively  with  17 
deaths,  being  a  mortality  of  28  per  cent. 

Fifty-nine  cases  had  abscesses,  of  which  23  had 
resections  with  13  deaths,  a  mortality  of  56  per 
cent. 

The  remaining  31  cases  had  fistulae,  16  of  which 
were  treated  by  resection,  of  which  5  died,  being 
a  mortality  of  31  per  cent.  Twelve  cases  were 
treated  conservatively,  with  3  deaths,  making  a 
mortality  of  25  per  cent. 

They  have  treated  454  cases  of  knee-joint 
tuberculosis,  268  of  which  were  resected.  They 
have  cured  88  per  cent,  improved  5^  per  cent, 
recurrence  i  per  cent,  amputation  3^  per  cent, 
deaths  2>^  per  cent. 

Two  hundred  and  twenty-two  ankle  cases  were 
treated,  80  of  which  were  resected,  with  excellent 
results  in  24  cases  (30  per  cent) ;  good  results  in 
25  cases  (31  per  cent) ;  passable  results  in  10  cases 
(12^  per  cent) ;  not  good  results  in  10  cases  (i2>^ 
per  cent)  and  6  deaths  (6>^  per  cent).  On  two 
cases  there  was  no  report. 

Of  cases  of  tuberculosis  of  the  shoulder  they 
treated  25,  8  being  treated  conservatively  and  17 
surgically,  12  of  the  latter  being  resected  and  5 
excochleated.  Of  the  8  treated  conservatively, 
I  left  hospital,  4  got  better,  i  had  to  be  resected 
later  and  i  got  better  much  later. 

Of  the  12  resected,  8  cases  were  cured,  3  im- 
proved, and  I  not  improved  and  subsequently 
died. 

Of  tuberculosis  of  the  elbow,  79  cases  were 
treated:  17  conservatively,  2  cured,  14  improved, 
I  not  improved;  19  excochleated,  5  of  which  were 
cured,  7  improved  but  fistulae  formed,  and  7  not 
improved;  38  were  resected,  with  a  result  of  25 
cured,  10  not  improved,  and  3  died  of  general 
tuberculosis;  4  had  amputations  and  were  cured; 
I  case  an  arthrectomy  was  performed  with 
improvement  as  a  result. 


Forty  cases  of  tuberculosis  of  the  wrist  were 
treated.  Of  the  13  treated  conservatively,  9 
healed  and  4  did  not;  of  the  14  excochleated  10 
were  cured,  3  improved,  i  not  improved;  2  extir- 
pation of  tendon,  both  cured;  5  were  partly  re- 
sected with  3  improvements  and  2  subsequent 
amputations;  i  complete  resection  with  cure;  and 
5  cases  were  amputated  with  cure  as  a  result. 

The  great  mortality  which  surgical  treatment 
produced  would  of  course  discourage  anyone 
from  bringing  it  into  comparison  with  the  con- 
servative methods,  but  to  be  just,  in  making 
comparisons,  we  must  consider  that  the  present 
surgical  methods  do  not  produce  the  same  mor- 
tality as  they  did  nineteen  years  ago,  in  which 
period  Professor  Carre's  cases  date.  Nevertheless 
the  mortality  is  so  much  greater  that,  even  in  the 
hands  of  the  very  best  men,  like  Professor  Garre, 
results  are  not  to  be  compared  with  those  of  the 
conservative  methods. 

I  regret  that  I  am  unable  to  give  full  statistics 
of  my  own  cases,  treated  during  the  past  six 
years.  To  prepare  such  report  would  require 
several  months'  tracing  of  the  patients,  but  it 
comprises  a  series  of  650  cases  of  tubercular 
joints,  at  least  ^  being  in  the  latest  stages  in 
which  abscesses  or  sinuses  have  formed. 

Thus  we  dispose  of  a  material  of  the  suppurat- 
ive type  much  larger  in  volume  that  that  of  Dr. 
Rollier  or  Professor  Garre,  and  useful  comparisons 
can  be  made  only  by  comparing  the  same  tyi>es 
of  cases,  namelyi  those  in  the  late  stages.  The 
average  percentage  of  cures  in  our  series  was  72 
per  cent  with  a  mortality  of  only  3  per  cent,  the 
remainder  of  the  cases  being  either  improved  or 
unchanged. 

Thus  it  is  evident  that  the  conservative  meth- 
ods of  treatment  are  far  preferable  to  the  aggres- 
sive surgical  procedures,  but  we  regret  to  say  that 
as  long  as  the  poor  classes  of  people  cannot  avail 
themselves  of  such  protracted  treatment  as  is 
carried  out  at  Leysin,  the  active  surgical  pro- 
cedures will  have  to  be  resorted  to. 
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X-RAY   FINDINGS   IN   THE   NORMAL   STOMACH^ 


By  ADOLPH  HARTUNG,  M.  D.,  Chicago 


RONTGENOLOGY  has  rendered  possible 
examination  of  the  human  stomach  in  the 
living  individual  under  ordinary  conditions 
and  herein  lies  its  greatest  value  as  an  aid  to 
diagnosis.  But  the  information  thus  obtained  has 
forced  us  to  change  many  of  our  conceptions  of 
that  organ  which  were  based  on  less  accurate 
clinical  methods  of  examination,  and  the  findings 
on  the  operation  and  post-mortem  table  where 
conditions  were  entirely  different. 

Before  considering  the  stomach. itself,  I  shall 
briefly  describe  the  technique  employed  in  the 
rontgen  examination.  To  render  the  stomach 
visible  by  the  ray,  a  meal  is  given  consisting  of 
about  350  grams  of  some  palatable  media  such 
as  gruel  or  fermented  milk  containing  about  50 
grams  of  bismuth  oxychloride  or  100  grams 
barium  sulphate,  either  of  which  are  practically 
inert  and  tasteless.  The  little  additional  specific 
gravity  they  induce  is  negligible  for  practical 
purposes  as  has  been  proven  experimentally. 
This  should  be  given  on  an  empty  stomach,  and 
if  marked  constipation  has  been  present  it  may 
be  well  to  precede  it  by  a  cathartic,  otherwise 
not,  for  our  aim  is  always  to  approximate  ordinary 
conditions  as  closely  as  possible.  The  shadow 
of  this  meal  in  the  distended  or  moderately  con- 
tracted stomach  gives  us  a  fairly  accurate  repre- 
sentation of  the  stomach  itself. 

As  to  the  methods  employed,  several  are  in  use. 
The  rontgenoscopic  consists  in  placing  the  patient 
before  the  fluorescent  screen  and  directly  observ- 
ing the  filling  of  the  stomach,  its  contractions, 
and  its  emptying.  This  may  be  supplemented 
by  palpation  with  the  gloved  hand  or  specially 
constructed  palparium.  With  the  protective 
devices  now  in  use,  such  an  examination  can  be 
made  with  practically  no  danger  to  the  patient  or 
operator.  This  method,  although  the  simplest, 
is  also  the  most  difficult  for  it  necessitates  an  eye 
which  has  been  trained  to  see  quickly  and  ac- 
curately moving  shadows  which  to  the  occasional 
observer  are  exceedingly  dim,  indistinct,  and 
meaningless.  The  rontgenographic  method,  on 
the  other  hand,  gives  more  clearly  defined  pictures 
of  the  stomach  at  any  one  instant,  and  if  enough 
negatives  are  made,  as  in  the  serial  method  ad- 
vanced by  Cole,  of  New  York,  practically  all  the 
phases  of  contraction  can  be  studied  in  detail  at 
one's  leisure.  The  patient  ought  to  be  examined 
in  different  positions  to  get  all  the  information 

>  Read  before  the  Chicago  Surgical  Society, 


available.  A  combination  of  the  two  methods 
is  undoubtedly  the  best  procedure.  A  third 
method,  the  cinematagraphic,  as  first  shown  by 
Kaestle-Rieder-Rosenthal,  combines  many  of  the 
advantages  of  the  other  two  but  owing  to  the  big 
expense  it  involves  it  is  hardly  practicable. 

To  describe  the  normal  of  an  organ  of  which 
it  has  been  said  that  the  only  constant  thing  about 
it  is  its  changeableness  is  exceedingly  difficult. 
When  empty  it  is  contracted  so  that  its  walls  lie 
in  contact  except  near  its  cardiac  end  where 
they  are  slightly  separated  by  an  air  bubble — the 
so-called  "Magenblase."  The  full  stomach,  as 
seen  with  the  aid  of  the  rontgen  ray,  in  no  wise 
resembles  the  type  we  ordinarily  see  pictured  in 
our  textbooks  on  anatomy,  and  which  was  first 
described  by  Luschka  in  1873.  This  is  what 
Forsell  calls  the  passive  typ>e  of  stomach  and  can 
be  approximated  by  our  distending  the  organ  with 
gas  when  the  tonus  of  its  musculature  is  overcome 
and  we  have  a  record  only  of  its  fibrous  and  elastic 
elements  as  represented  by  its  submucosa.  The 
anatomic  shape  of  the  stomach  in  the  living  is 
determined  largely  by  its  musculature  and  it  is 
this  shape  we  see  with  the  aid  of  the  rontgen  ray. 
As  long  ago  as  i88i,  Lesshaft,  before  the  medical 
congress  in  London,  said,  "The  stomach  is  usually 
vertical,  its  fundus  touching  the  diaphragm,  its 
lesser  curvature  to  the  right,  its  greater  to  the 
left  and  downward ;  the  antrum  pyloryi  turns  up 
and  to  the  right  (occasionally  backward)  as  it 
connects  with  the  duodenum."  This  practically 
corresponds  to  our  rontgen  ray  experience. 
Fully  80-90  per  cent  of  the  normal  stomachs 
conform  to  this  type  when  examined  in  the  up- 
right position.  This  is  the  so-called  fish-hook 
type  of  Riedel  or  siphon  form  of  Groedel.  The 
other  10-20  per  cent  belong  to  the  cowhorn  type 
of  Holzknecht,  the  pylorus  forming  the  lowest 
point,  the  stomach  gradually  tapering  down  to 
this  point  obliquely  from  the  left  above  to  the 
right  in  about  the  median  line.  In  the  horizontal 
position  the  shape  of  the  stomach  is  extremely 
variable,  depending  on  decubitus,  pressure,  and 
location.  Schlesinger  has  divided  stomachs  into 
four  types  depending  on  the  tonus  of  its  muscula- 
ture: (i)  the  hypertonic  or  cowhorn,  (2)  the 
orthotonic  or  fish-hook,  (3)  hypotonic  where  the 
greater  and  lesser  curvature  are  approximated 
more  than  usual  and  the  caudal  end  somewhat 
enlarged,  and  (4)  the  atonic,  an  exaggerated  form 

December  5, 1913.    (See  diKuasion,  p.  771.) 
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of  the  hypotonic.  The  shape  of  the  individual 
has  much  to  do  with  the  shape  of  his  stomach,  a 
broad  abdomen  with  wide  intercostal  angle 
predisposing  to  the  cowhorn  type  and  a  long 
narrow  abdomen  to  the  vertical  type.  Other 
factors  which  may  cause  variations  in  shape  of 
the  normal  stomach  are  respiratory  movements, 
overdistention  of  the  colon  with  gas  or  faeces, 
timiors  or  displacements  of  other  organs,  and 
changed  contours  due  to  clothing,  such  as 
corsets. 

The  position  of  the  filled  stomach  depends 
largely  on  the  position  assumed.  In  the  upright 
its  greater  portion  lies  on  the  left  side,  the  pylorus 
being  located  just  to  the  right  of  the  median  line. 
In  the  horizontal  posture  it  usually  extends 
farther  to  the  right.  In  males  it  occupies  a  little 
more  oblique  position  than  in  females.  Its  size 
and  shape  also  markedly  influence  location. 
There  are  practically  no  normal  limits  clearly 
definable,  for  many  stomachs  producing  no 
symptoms  whatever,  are  found  to  extend  con- 
siderably below  the  umbilicus. 

As  regards  size,  this  too  varies  within  wide 
limits.  Ordinarily  we  do  not  try  to  distend  the 
stomach  to  its  utmost.  Most  of  our  examina- 
tions are  made  with  a  fairly  definite  amount  (400 
grams)  of  the  opaque  meal.  In  the  normal  the 
stomach  walls  adapt  themselves  around  this  by 
virtue  of  their  tonus  or  so-called  peristole.  If  a 
greater  amount  is  given,  the  stomach  increases 
uniformly  as  long  as  its  tonus  is  intact.  Beyond 
that  point  we  get  the  volume  of  the  passive 
stomach  which  may  vary  from  1000  to  2000  ccm. 
or  more. 

So  much  for  the  stomach  at  rest.  But  before 
passing  on  to  the  actively  contracting  stomach,  I 
wish  to  call  attention  to  the  conflicting  nomen- 
clature in  use  as  applied  to  the  different  parts 
of  the  stomach.  Some  of  the  anatomists  and 
rontgenologists  divide  the  stomach  arbitrarily 
into  parts  as  was  done  by  Luschka  long  ago. 
More  recently  an  attempt  has  been  made  to 
divide  it  on  anatomic  and  biologic  lines  notably 
by  His,  Jonnesco,  and  Forsell.  The  last  named 
author  divides  the  stomach  into  a  digestory  sac 
and  egestory  canal.  The  former  he  subdivides 
into  t^ee  parts:  i.  The  fornix  ventriculi,  which 
constitutes  approximately  the  upper  one-third, 
and  is  limited  by  the  upper  segment  loop  of 
muscles,  is  occupied  largely  by  the  "  Magenblase  " 
in  the  filled  stomach,  and  has  little  or  no  peristal- 
tic movement.  2.  The  corpus  ventriculi  which 
extends  to  the  level  of  the  bend,  and  is  limited 
below  by  the  lower  segment  group  of  muscles. 
3.   The  sinus  ventriculi,  the  "Magensack"  of 


other  authors,  occupies  the  caudal  pole  between 
the  corpus  and  egestory  canal,  and  serves  as  a 
reservoir  for  the  food  before  it  is  emptied  into  the 
duodenum.  The  egestory  canal  is  that  portion 
of  the  stomach  beyond  the  bend.  It  is  marked 
proximally  by  a  deep  ring  contraction  (often  re- 
ferred to  as  a  sphincter),  extending  from  the 
indsura  at  the  angle  of  the  lesser  curvature  to  a 
shallow  sulcus  directly  imderneath.  The  pylorus 
forms  its  other  boundary.  It  is  the  part  com- 
monly referred  to  as  the  antrum,  and  is  the  most 
active  in  forcing  the  food  out  of  the  stomach. 

Now,  then,  as  regards  the  stomach  in  action: 
If  the  filling  process  is  watched,  the  food,  after 
it  passes  through  the  cardia,  drops  to  the  bottom 
of  the  air  sack,  the  collapsed  stomach  walls 
gradually  open  like  a  funnel,  and  the  food  slowly 
passes  to  the  caudal  end  of  the  stomach.  The 
first  mouthfuls  seem  to  follow  in  groove  arrange- 
ments along  the  lesser  curvature,  called  the 
"  Magenstrasse  "  by  the  Germans.  As  more  food 
is  taken  the  greater  curvature  gradually  moves 
away  from  the  lesser,  and  the  characteristic 
stomach  shape  is  produced.  When  the  stomach 
is  filled,  various  types  of  movement  can  be  ob- 
served. Groedel  divides  these  into  rhythmic  and 
arhythmic  contractions.  The  rhythmic  may  be  so 
shallow  as  to  be  scarcely  visible,  but  as  digestion 
proceeds,  or  if  the  stomach  is  stimulated  as  by 
pressure  against  the  screen,  they  become  more 
forcible.  Their  function  is  to  thoroughly  Inix 
the  contents.  The  waves  start  at  about  the  junc- 
tion of  the  fornix  and  corpus  as  shallow  depres- 
sions, and  become  gradually  deeper  toward  the 
pylorus.  At  the  beginning  of  the  antrum  they 
at  times  almost  completely  shut  off  the  lumen, 
and  move  toward  the  pylorus  as  a  concentric 
ring,  forcing  the  contents  through  the  pylorus 
if  it  be  open  or  allowing  them  to  return  into  the 
stomach,  if  not.  Often  a  second  or  third  wave 
starts  before  the  first  has  reached  the  pylorus. 
The  time  necessary  for  a  wave  to  travel  from  its 
starting  point  to  the  pylorus  varies  from  eighteen 
to  twenty-eight  seconds:  it  traverses  the  length 
of  the  antrum  in  about  eight  seconds. 

The  arhythmic  contractions  are  very  small  ones, 
seen  along  the  walls  of  the  greater  curvature  of 
the  corpus  only,  and  are  believed  to  have  to  do 
with  digestion  itself.  Forsell  thinks  they  may  be 
movements  of  the  rugae,  induced  by  the  muscula- 
ris  mucosa.  If  the  stomach  contents  are  marked- 
ly add  the  peristaltic  waves  are  usually  deeper 
and  more  fordble.  The  stomach  contents,  as 
they  are  forced  through  the  pylorus  into  the 
first  portion  of  the  duodenum,  usually  assume  a 
regular  triangular  shape,  called  the  caput  or  cap. 
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As  the  stomach  becomes  empty  and  hence  be- 
comes more  permeable  to. the  ray,  rugse  or  folds 
can  frequently  be  seen.  The  same  picture 
can  often  be  produced  by  pressure  when  the 
stomach  is  filled. 

As  regards  the  emptying  time  of  the  normal 
stomach,  much  depends  on  the  type  under  con- 
sideration. The  hypertonic  type  can  readily 
empty  itself  in  two  hours,  the  orthotonic  in  four, 


the  h3qx)tonic  in  six,  and  the  atonic  in  eight. 
Six  hours  is  usually  considered  the  limit  of  the 
normal.  One  precaution  is  necessary  in  deter- 
mining this,  that  the  patient  take  no  food  or 
drink  after  the  original  meal,  imtil  after  the 
examination  for  motility  has  been  made. 

Close  attention  to  the  variations  in  the  normal 
will  often  obviate  faulty  interpretation  of  the 
apparently  abnormal. 


VARICOCELE   OPERATIONS 

By  WE^LER  van  HOOK,  A.  B.,  M.  D.,  CracAOO 


THE  enlargements  of  the  veins  of  the  sper- 
matic cord  are  so  common  among  young 
men  that  they  are  met  with  by  every 
practitioner  of  medicine.  They  require  no  fur- 
ther treatment,  in  the  majority  of  cases,  than 
the  use  of  a  suspensory  bandage.  But  if  this 
is  used  it  must  be  selected  and  applied  with  care. 

Operations  are  indicated  only  where  great 
discomfort  resists  treatment  by.  support,  or 
where  the  testis  shows  signs  of  incipient  atrophy. 

The  standard  and  typical  operation  is  that  of 
the  partial  excision  of  the  veins  of  the  cord. 
The  shortening  of  the  scrotum  by  excision  of  the 
dependent  part  is  an  occasional  requirement, 
indicated  only  in  cases  where  there  is  extraordi- 
nary laxity. 

Shortening  the  scrotum  is  often  done  in  a  hag- 
gling, unsurgical  manner  which  is  unnecessary  if 
one  understands  the  difficulties  and  knows  how 
to  avoid  them. 

The  skin  is  not  the  only  structure  which  sup- 
ports the  contents  of  the  scrotum.  They  are 
upheld  chiefly  by  the  dartos  and  the  spermatic 
cord.  Furthermore,  the  peculiar  structure  of 
the  skin  must  be  remembered:  it  contains  a  large 
amount  of  unstriated  muscle  tissue.  When  the 
scrotum  is  shortened  with  scissors  great  changes 
in  its  form  and  the  relations  of  its  walls  occur. 
This  is  due  largely  to  the  contraction  of  the 
involuntary  musdes  and  of  the  connective  tissues. 

Hence  transection  of  the  skin  b  at  once  followed 
by  violent  and  very  irregular  contraction  of  the 
various  structures.  Mudi  bleeding  occurs  and, 
worst  of  all,  some  of  the  vessels,  especially  the 
numerous  dilated  veins,  are  likely  to  cease 
bleeding  under  pressure  and  coagiUation  only 
to  begin  bleeding  some  hours  later.  The  writer 
has  had  this  most  embarrassing  experience. 


To  overcome  these  difficulties  he  now  operates 
as  follows: 

Draw  the  redundant  part  of  the  scrotum  through 
the  varicocele  clamp  with  care  as  to  the  following 
details: 

1.  The  clamp  must  lie  in  the  median  antero- 
p>osterior  plane  in  order  that  the  incision-scar 
may  be  continous  with  the  scrotal  raph^.  This 
incision  leaves  the  scrotal  walls  well  supplied 
with  blood-vessels. 

2.  Apply  the  extra  support  in  the  middle  of 
the  clamp. 

3.  See  that  the  clamp  is  so  firmly  and  evenly 
adjusted  that  all  tissues  are  compressed  alike, 
but  not  excessively. 

The  clamp  (Fig.  i.)  he  uses  was  especially 
designed  by  him.  It  is  heavier  than  the  common 
damp  and  better  made.  Its  shape  gives  it 
special  advantages  in  power  and  in  adjustment. 
The  scrotum  is  so  lax  that  it  can  easily  be  drawn 
through  t^e  damp  to  the  production  of  any 
desired  shape  of  stiunp.  It  will  be  imderstood 
at  once  that  the  more  the  tissues  are  drawn 
through  near  the  ends  of  the  incision  the  more 
sharply  will  the  wound  curve  back  toward  the 
body. 

Even  this  i)owerful  damp  springs  at  mid-point 
when  imder  heavy  pressure.  Hence  a  rein- 
forcement was  provided  in  the  screw  pressure 
clamp  indicated. 

Now,  having  applied  the  damp,  cut  away  with 
strong  scissors  the  redimdant  tissues  leaving  at 
least  one-eighth  of  an  inch  of  tissue  beyond  the 
jaws  of  the  clamp.  Next  insert  silkworm  gut 
stitches  through  the  suture  openings  in  the 
damp,  using  straight  Hagedom  needle.  The 
damp  as  designed  by  the  writer  has  such  suture- 
openings  as  will  easily   "take"   the   threaded 


76o 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


needle.  The  sutures  are  to  be  tied  immediately 
upon  introduction  and  they  must  be  drawn 
firmly  to  prevent  hfemorrhage. 

When  all  sutures  are  tied  the  clamp  is  removed 
and  any  needed  intermediate  sutures  are  applied. 
The  wound  must  not  be  dressed  until  all  haemor- 
rhage has  been  arrested.  But  no  trouble  is 
likely  to  occur  if  the  clamp  is  carefully  applied 
and  the  sutures  accurately  placed. 

The  sutures  must  be  left  until  they  can  be 
seen  to  be  no  longer  acting  as  supports. 

Excision  of  some  of  Ike  veins  of  the  cord  is 
usually  all  that  is  needed  to  overcome  the  dif- 
ficulties of  severe  though  not  extreme  cases  of 
varicocele. 

This  operation,  also,  can  be  much  simplified 
by  the  following  method: 


no  more  vein  tissue  slips  out  and  tension  is 
strong.  Tie  carefully  and  strongly  each  side  of 
the  loop  with  tested  catgut  leaving  long  one  of 
each  of  the  ligature  ends.  Cut  out  the  loop  of 
veins  and  tie  together  the  ends  of  catgut  that 
were  left  long.  This  at  once  removes  the  re- 
dundancy of  vein  tissue,  restores  the  continuity 


Fig.  I. 

Make  an  incision  between  three-quarters  of 
an  inch  and  one  inch  long,  passing  through  the 
skin  and  dartos  (Fig.  2).  This  is  facilitated  by 
lifting  the  entire  cord,  holding  it  up  against  the 
skin  in  front  of  the  forefinger  and  thumb  of  the 
left  hand.  Now  the  various  connective- tissue 
layers  are  incised  by  quick,  light  touches  of  a 
small,  very  sharp  knife,  until  the  vein  walls 
roll  out  free. 

The  connective  tissues  need  not  be  individually 
recognized  or  studied.  Look  only  for  the  veins 
and  quickly  expose  them.  Next  pull  out  the 
veins  sharply;  find  the  vas  deferens  by  touch— it 
feels  like  a  small  hard  whip-cord.  Having  found 
it  push  it  toward  the  scrotum  with  one  vein. 
The  remaining  mass  of  veins  is  to  be  excised. 

Pull  out  the  veins  by  drawing  towards  the 
testis  and  then  toward  the  inguinal  canal  till 


of  the  spermatic  cord  and  raises  the  testis  to  its 
normal  position.  In  the  great  majority  of 
cases  the  scrotum  retracts  to  supfxirt  the  testes 
in  a  satisfactory  manner  and  the  incipient 
atrophy  is  arrested.  But  a  testis  that  has  once 
lost  something  of  size  or  consistency  is  not 
likely  wholly  to  regain  the  normal  state. 

The  small  incision  in  the  skin  may  be  closed, 
after  dropping  into  the  scrotum  the  united  stump 
of  the  cord  without  paying  any  attention  to  the 
fascial  structures,  the  small  wounds  in  which 
give  rise  to  no  disturbance.     Four  or  five  silk- 


Fig.  3. 

worm  stitches  suffice.  Care  is  to  be  taken  that 
the  wound  b  well  supported  for  about  ten  days 
lest  its  edges  separate  under  the  action  of  the 
muscular  and  connective  tissues  of  the  scrotum 
wall.  A  suspensory  bandage  should  be  worn  if 
pain  is  experienced.  But  this  soon  ceases  to  be 
needed. 
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A    CLAMP    INTENDED    TO    FACILITATE    THE    SUTURE-ANASTOMOSIS 
OF  HOLLOW  VISCERA 

By  WILLARD  BARTLETT,  A.  M.,  M.  D.,  Saint  Louis 


AT  the  present  time  moat  operators  of 
experience  in  stomach  and  intestinal 
work  find  it  convenient  or  even  necessary, 
in  making  an  anastomosis,  to  employ  an  instru- 
ment which  subserves  three  purposes;  viz.,  (a) 
holds  the  viscera  fixed  in  a  desired  position, 
(b)  prevents  the  escape  of  contents,  (c)  produces 
hsemostasis. 

When  the  need  of  some  such  appliance  first 
became  apparent,  the  surgeon  chose  quite  nat- 
urally the  Doyen  elastic  pedicle  forceps,  this 
being  more  nearly  applicable  than  anything  else 
found  in  the  ordinary  hospitable  armamentarium. 

It  does  seem  surprising,  however,  that  this 
simple  instrument  or  modifications  of  it  should 
have  continued  so  long  in  this  use,  when  its  ob- 
vious disadvantages  are  considered.  It  cannot 
exert  an  even  pressure  along  the  full  extent  of  its 
blades,  as  is  readily  seen  when  its  structure  is 
taken  into  account.  Near  the  "joint"  a  crush- 
ing force  is  exerted,  while  between  the  free  ends 
may  be  had  just  the  desired  compression  and 
at  the  same  time  the  viscus  be  slipping  back  at 
a  point  midway  between  these  two  extremes. 
At  best,  the  operator  has  very  little  idea  of  just 
how  much  force  is  applied  at  any  given  point 
since  it  is  indirectly  exerted  in  the  manner  of  a 
lever  acting  on  a  fulcrum.  Furthermore,  the 
pressure  cannot  be  delicately  graduated  on 
account  of  the  distance  intervening  between 
the  catches 

The  accompanying  drawing  gives  the  details 
of  an  instrument  which  I  have  employed  since 
June,  1913.  Its  broad  flanges  are  five  inches 
{twelve  and  one-half  cm.)  long  by  one  and  three- 
quarter  inches  (four  and  one-half  cm.)  broad, 
being  ample  for  any  purpose  and  still  never  too 
large  as  shown  by  the  fact  that  I  have  employed 
them  in  making  an  anastomosis  on  a  small  dog. 
The  entire  apparatus  is  cast  in  aluminum,  hence 
is  surprisingly  hght,  when  its  size  is  considered. 

It  is  used  in  a  gastro-enterostomy  as  follows: 
The  bowel  is  compressed  by  the  thumb  and 
fingers  of  one  hand  directly  forcing  the  middle 
blade  and  one  lateral  blade  together  upon  it,  while 


the  other  hand  tightens  a  set  screw;  this  maneu- 
ver then  is  repeated  with  the  stomach  on  the 
other  side  of  the  instrument. 

As  is  shown  in  the  cut,  the  lateral  flanges  are 
swimg  closer  together  at  their  free  ends  than  at 
their  bases  by  the  set  screws.  This  is  necessary 
to  prevent  the  viscera  tending  to  slip  out  of  their 
grasp. 

A  little  practice  will  enable  anyone  to  apply 
the  contrivance  easily  and  speedily,  although  ittis 
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may  not  seem  so  the  first  time  it  b  used  by  one 
accustomed  to  the  elastic  clamp  only. 

The  following  advantages  may  be  fairly 
claimed  for  the  contrivance: 

1.  It  compresses  the  viscera  evenly  through- 
out its  entire  length. 

2.  The  amount  of  compression  is  known,  being 
directly  applied  and  controlled  by  the  surgeon's 
fingers. 

3.  The  most  delicate  adjustment  of  the  in- 
strument is  possible. 

4.  When  locked  in  position  it  constitutes  a 
thin  metal  plate  about  five  inches  (twelve  and 
one-half  cm.)  by  four  inches  (ten  cm.)  which 
effectually  prevents  protruding  viscera  and 
gauze  packs  from  getting  into  the  field  of  opera- 
tion. It  goes  without  saying  that  the  probabil- 
ity of  soiling  is  thereby  lessened. 
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AMNIOTIC  MEMBRANE  FOR  THE  PREVENTION  OF  POST-OPERATIVE 

PERITONEAL   ADHESIONS 

A  Preliminary  Note 

By  C.  B.  LYMAN,  M.  D..  Denver 

Professor  of  Surgery,  University  of  Colorado 

AND 

W.  H.  BERGTOLD,  M.  D.,  Denver 

Attending  Physician,  Saint  Joseph's  Hospital 


MANY  abdominal  operations  result  in  ad- 
hesions, not  because  of  faulty  technique, 
but  through  the  necessity  of  breaking  up 
adhesions  in  existence  prior  to  operation.  Such 
separated  adhesions  usually  recur  promptly  after 
operations,  and  it  seems  to  us  that  this  consti- 
tutes one  of  the  weak  points  in  abdominal  sur- 
gery, because  no  method  has  been  devised  which 
will  positively  prevent  such  recurrence.  It  is 
also  very  desirable  that  some  method  be  invented 
to  prevent,  primarily,  the  formation  of  peritoneal 
adhesions  where  the  operative  procedure  un- 
avoidably causes  large  areas  of  peritoneum  to  be 
denuded  of  endothelium.  Obviously,  what  is 
needed  is  some  method  which  will  prevent 
organization  of  the  plastic  material  that  tempora- 
rily covers  the  raw  peritoneum,  and  will  keep  such 
denuded  surfaces  apart  long  enough  to  permit 
complete  endothelial  resurfacing.  It  is  probably 
true  that  such  a  device  is  needed  only  during  the 
first  forty-eight  hours  after  operation,  a  period 
which  is  sufficient  to  allow  complete  repair  of  the 
denuded  peritoneal  surfaces. 

It  seems  to  us  that,  up  to  the  present,  all 
methods  aiming  to  prevent  peritoneal  adhesions 
have  been  largely  or  wholly  unsuccessful,  except, 
of  course,  where  the  conditions  permit  of  covering 
denuded  areas  by  plastic  operations,  methods 
applicable,  at  best,  to  a  very  limited  number  of 
cases.  The  ideal  procedure  would  seem  to  be  the 
interposition  between  the  denuded  areas  of  some 
kind  of  thin  animal  membrane:  it  would  have  to 
be  sterile,  non-irritating,  and  capable  of  being 
absorbed,  yet  resistant  to  absorption  for  at  least 
forty-eight  hours  after  operation.  Various  tis- 
sues have  been  utilized  for  this  purpose,  mainly 
Cargile's  membrane;  this,  however,  is  not  to  be 
obtained  in  very  large  pieces,  which  renders  it 
more  or  less  useless  when  one  has  to  deal  with 
extensive  areas  of  denudation. 

Many  animal  membranes  have  been  considered 
by  us,  but  all  have  been  rejected,  either  as  too 
difficult  of  absorption,  too  difficult  to  secure 
sterile,  or  too  unyielding  to  be  safe. 


It  finally  occurred  to  one  of  us  (Bergtold)  that 
amniotic  membrane  might  be  suitable  in  every 
way  for  the  purposes  in  mind.  The  following 
case  history  of  a  patient  under  the  care  of  one  of 
us  (Lyman)  describes  the  method  of  preparation 
and  preservation  of  this  membrane,  the  technique 
of  its  use,  and  the  apparent  result: 

The  patient,  a  woman  of  25  years,  had  been  operated 
upon  for  appendicitis  some  seven  years  previous  to  coming 
imder  observation  here;  she  was  operated  by  one  of  us 
(Lyman)  for  gastric  ulcer  two  years  ago,  a  posterior  gastro- 
enterostomy and  freeing  of  manv  adhesions  being  done. 
Following  this  operation  she  had  s3rmptoms  which  could 
be  explained  onl^  by  the  existence  of  abxmdant  recurring 
peritoneal  adhesions  in  the  upper  part  of  the  abd(Hninal 
cavity,  and  in  November  last  an  operation  was  done  for 
the  purpose  of  correcting  this  condition.  Very  extensive 
adhesions  were  again  found,  adhesions  which  involved 
the  liver,  gall-bladder,  duodenum,  stomach  and  transverse 
colon.  These  were  all  freed,  the  raw  surfaces  smeared 
with  sterile  oil,  and  the  abdomen  dosed.  Within  a  wedc 
there  was  a  return  of  all  the  S3anptoms  which  had  existed 
prior  to  this  last  operation,  and  continued  for  five  weeks, 
at  the  end  of  which  time  it  was  decided  to  again  open  the 
abdomen,  and  employ  chorionic  membrane  to  prevent  new 
adhesion  formation.  This  was  done  on  December  20, 1913, 
when  three  sheets  of  chorionic  membrane  were  used  eadi 
about  five  inches  square.  One  was  interposed  between 
the  liver  and  gall-bladder,  and  the  duodenum  and  stomach, 
the  second  was  placed  between  the  transverse  colon  and 
small  intestines  beneath  the  colon,  and  the  third  was  placed 
under  the  abdominal  incision,  all  three  sheets  being  held 
in  place  by  catgut  stitches. 

It  is  now  more  than  five  months  sLnce  this  last  operation, 
and  the  patient  has  remained  entirely  free  from  the  dis- 
tressing symptoms  which  had  previously  been  in  existence 
for  many  months. 

This  membrane  seems  especially  suitable  for 
work  of  this  nature,  in  view  of  the  fact  that  it  can 
be  obtained  in  sheets  of  large  size,  that  it  is  sterile 
to  start  with,  that  it  is  easUy  preserved  and  kept 
sterile,  and  that  it  is  thin  and  probably  easily 
absorbed. 

The  material  (amniotic  membrane  having  been 
selected  by  Lyman)  used  by  us  was  obtained  from 
a  patient  free  from  constitutional  disease;  it  was 
prepared  by  washing  in  running  water  for  two 
hours  and  then  kept  in  one  per  cent  lysol  solution 
until  needed.    The  one  objection  to  it,  so  far  as 
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we  have  had  experience,  is  that  it  is  slippery  and 
friable  when  prepared  by  the  method  detailed 
above.  We  believe  this  objection  can  be  over- 
come by  placing  the  membrane  in  absolute  alcohol 
for  a  few  da}^,  preserving  it  in  50  per  cent  alcohol, 
and  washing  it  thoroughly  in  sterile,  normal  salt 
solution  before  using  it. 

We  hope  to  publish  the  results  of  animal  experi- 
ments designed  to  test  the  method. 

This  preliminary  note  is  published  in  order 
that  the  method  may  receive  early  attention,  and 
be  subjected  to  test  at  the  hands  of  our  colleagues. 
It  would  seem  to  us,  in  so  far  as  one  can  ever  draw 


conclusions  from  one  experience,  that  we  are 
justified  in  feeling — 

A.  That  this  method  is  hamdess. 

B.  That  it  does  prevent  the  formation  of 
peritoneal  adhesions. 

C.  That  it  is  easy  of  application. 

D.  That  it  is  worthy  of  further  trial. 

Note. —  Since  the  above  was  written,  Lyman  has 
employed  this  method  in  six  other  cases,  in  all  of  which 
the  results  have  been  eminently  satisfactory,  the  pre^izist- 
ing  symptoms  due  to  adhesions  not  having  recurred  upjto 
date.  Since  the  first  operation  we  have  been  preserving 
the  membrane  in  one-hau  per  cent  solution  of  formaldehyde 
in  seventy  per  cent  alcohol. 


THE    ELECTRIC    DRILL,    SAW,   REAMER,   AND    TREPHINE    IN    BONE 

SURGERY ' 

By  CHARLES  GEIGER,  M.  D.,  Saint  Joseph,  Missousi 


FVOR  some  time  those  who  are  engaged  in 
the  practice  of  surgery  have  reaUzed  the 
necessity  of  modernizing  the  instruments 
and  methods  employed  in  operating  upon  the 
head  and  large  bones.  The  old  crude  method  of 
emplo3dng  the  chisel,  hammer,  and  hand  drill  are 
unscientific  procedures,  requiring  too  much 
valuable  time,  and  exhausting  the  patient. 

In  modem  bone  work  it  is  absolutely  necessary, 
in  some  cases,  to  remove  bone-grafts  varying 
from  two  to  ten  inches  in  length.  The  only  cor- 
rect method  to  do  this  is  with  the  electric  circular 
saw.  In  the  latest  treatment  for  Pott's  disease, 
a  bone  graft  is  taken  from  the  tibia  of  the  individ- 
ual suffering  with  this  disease,  the  length  of  the 
graft  depending  upon  the  number  of  vertebra 
that  are  diseased.  The  graft  extends  into  at  least 
one  healthy  spine  of  the  vertebra,  above  and 
below  the  diseased  member  or  members.  In 
fractures  that  cannot  be  held  in  apposition  by 
methods  conunonly  used,  and  also  in  ununited 
fractures,  in  place  of  Lane  plate,  bone-grafts  are 
used.  The  grafts  are  usually  taken  from  the 
tibia.  After  the  ends  of  the  fractured  bones  have 
been  reamed  out  with  the  electric  reamer,  the 
graft  is  inserted  into  the  ends  of  the  fractured 
bones.  All  bone-grafts  must  fit  snugly,  otherwise 
they  are  liable  not  to  grow.  The  operator  should 
always  keep  in  mind  the  importance  of  preserv- 
ing the  periosteum  on  the  graft,  as  the  periosteum 
has  much  to  do  with  the  blood  supply  and  with 
the  life  of  the  graft. 
Eminent  surgeons  have  found  that  handling, 
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manipulating,  and  trauma  are  the  causes  of 
infection  in  bone  grafting,  operating  on  unimited 
fractiures,  or  any  plastic  bone  work,  and  the 
slightest  infection  is  destructive  and  hazardous 
to  good  results.  The  above  causes  of  infection 
are  eliminated  by  the  use  of  this  set  of  instru- 
ments. 

The  object  of  this  instrument  or  device  is  to 
supplant  the  cable,  which  usually  conveys  the 
power  from  the  motor  to  the  instrument;  the 
cable  has  been  used  by  all  other  motor  bone  sets. 
It  is  always  in  the  way,  and  if  bent  at  right  angle, 
or  at  any  acute  angle,  while  it  is  running,  it  will 
generate  heat,  and  its  action  be  retarded.  The 
Geiger  device,  motor  and  all,  is  held  in  the  hands 
of  the  operator,  and  gives  firmness  and  rigidity 
to  the  instrument  on  account  of  the  weight  and 
firnmess  with  which  it  can  be  held.  The  operator, 
by  a  motion  of  his  thumb,  turns  on  or  off  the 
electricity  without  any  effort,  as  it  is  always  at 
his  thumb's  end. 

Owing  to  the  weight  and  firmness  with  which 
the  instrument  can  be  held,  and  the  motor  being 
imder  perfect  control,  the  operator  is  absolute 
master  of  the  situation,  while  using  any  one  of 
the  instruments,  in  the  most  delicate  bone 
operation. 

This  instrument  which  I  have  devised  com- 
prises a  one-fifteenth  horse  power,  universal  no 
volt  motor.  The  housing  is  aluminum.  The 
motor  is  wound  with  an  enameled  wire.  The 
enameling  is  baked  on  with  a  temperature  of 
1000  degrees  F.,  and  all  connections  are  insulated 
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with  a  special  insulation  (Bakalized  fiber).  The 
switch  is  made  of  dilecto.  There  is  nothing  about 
the  motor  that  can  burn  or  be  melted  with  a 
temperature  lower  than  130  degrees  C,  which 
gives  us  an  assurance  that  the  motor  can  be 
thoroughly  sterilized,  with  dry  heat,  without 
harm. 

The  speed  of  the  motor  is  7000  R,  P.  M., 
reduced  with  a  double  set  of  c(^s  to  400  R.  P.  M. 
The  back  gearing  of  the  motor  increases  the 
torque  at  the  instrument  seventeen  times,  thereby 
giving  all  the  power  that  is  required.  It  has  a 
handle  and  a  hand  piece  which  are  cast  integral 
with  the  housing  of  the  motor.  The  hand  piece 
gives  firmness  to  the  chuck.  By  reason  of  the 
construction,  the  operator  has  perfect  control  of 
the  instrument. 

The  handle  and  hand  piece  are  at  right  angles 
with  each  other.  The  hand  piece  is  four  inches 
long.  At  the  outer  end  of  the  hand  piece  is  a 
ball  bearing  which  receives  the  outside  thrust, 
or  the  inward  thrust,  of  the  instrument,  so  that 
any  pressure  brought  to  bear  ufKin  the  instru- 
ment will  not  interfere  with  the  power  of  the 
motor. 

The  chuck,  which  is  a  special  one,  is  simple 
and  effective,  giving  absolute  rigidity  and  firm- 
ness to  the  instrument  while  in  operation.  The 
instruments  are  interchangeable  in  the  universal 
chuck,  and  the  instrument  to  be  used  by  the 
operator  can  be  quickly  adjusted  or  released, 
as  will  be  seen  by  a  glance  at  the  construction  of 


the  chuck.  The  motor,  complete,  weighs  about 
four  pounds. 

Any  surgeon  who  has  had  much  experience  with 
bone  work  appreciates  the  great  difficulty  of 
enlarging  holes  in  bone  with  the  ordinary  hand 
reamer  or  chisel.  In  making  holes  for  wirii^ 
bone,  the  electric  drill  is  unsurpassed,  as  it 
penetrates  without  pressure. 

The  trephine  found  in  this  set  is  a  new  creation, 
and  has  no  equal  in  efficiency.  The  guard  and 
center  pin  are  regulated  by  a  thumb  screw;  the 
guard  prevents  the  instrument  from  plunging 
into  the  cranial  cavity.  It  can  be  set  at  any  depth 
desired,  by  a  simple  movement  of  the  linger. 

In  mastoid  work  it  does  away  with  the  jarring 
and  concussion  caused  by  hammering,  and  pre- 
vents the  possibility  of  puncturing  or  lacerating 
the  coverings  of  the  brain,  not  only  in  mastoid, 
but  in  other  cranial  work. 

The  electric  saw  will  be  found  of  great 
service  in  removing  piaster  casts,  only  one-tenth 
the  time  being  required,  as  compared  to  the  old 
method,  and  the  operator  is  reUeved  of  all  work. 

The  cranial  saw  is  simplicity  itself,  and  is  very 
effective  in  its  work.  It  has  a  guard  that  dissects 
the  dura  from  the  skull,  and  at  the  same  time 
protects  the  soft  parts  from  being  harmed  by 
the  saw.  There  is  one  special  burr  in  the  set 
(No.  5) ,  which  has  a  sharp  point,  and  the  cutters 
are  cross-cut.  This  burr  cuts  with  much  more 
ease  and  much  faster  than  the  ordinary  burrs. 

The  complete  set  consists  of  one  motor,  one 
sterilizer,  two  drills,  two  burrs,  two  saws,  with 
mandrels,  one  trephine,  and  one  cranial  saw. 
The  two  saws  that  go  with  the  set  are  both  one 
and  one-fourth  inches  in  diameter,  one  having 
twice  the  set  of  the  other. 

This  instrument  was  tried  out  by  Dr.  John 
B.  Murphy  of  Chicago,  during  the  Clinical  Con- 
gress of  the  Surgeons  of  North  America,  Novem- 
ber 13,  1913,  and  he  stated  as  follows:  "This  is 
a  first-class  device,  and  by  the  use  of  this  set  of 
instruments — trephine,  cranial  saw,  burr,  and 
drills — we  simplify  and  modernize  bone  surgery, 
also  reducing  the  time  and  labor,  both  of  which 
are  essential  factors  in  this  important  branch 
of  work.  The  great  power  and  c&dency  of  this 
small  instrument,  as  a  motor,  saw,  electric  drill, 
reamer,  and  trephine,  deserve  the  highest  com- 
mendation of  the  profession." 
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ANESTHESIA   IN  SURGICAL  RESEARCH 

A  Simple,  Economical  and  Efficient  Apparatus  for  Ordinary  Routine  Work 
Bv  BERNARD  FRANCIS  McGRATH.  M.  D.,  Mavo  Clinic,  Rochesteb,  Minnesota 


THE  method  herewitli  depicted  and  described 
contains  nothing  which  is  new  in  principle. 
It  is  presented  for  what  it  is  worth,  as  a 
well'  tested,  efficient,  and  comparatively  inex- 
pensive routine  procedure.  AnEsthesia  is  in- 
duced by  means  of  a  cabinet  and  continued  with 
the  apparatus  shown  in  the  figures.  A  rubber 
tracheal  tube  is  attached  to  the  horizontal  limb 
of  a  three-way  metal  tube  (Fig.  r).  The  latter 
contains  withii  its  lower  iimb  an  inlet  valve,  and 
an  outlet  valve  within  its  upper  limb.  The 
former  valve  opens  with  inspiration  to  admit 
ether  and  closes  with  expiration;  the  latter 
closes  with  inspiration  to  exclude  air  and  opens 
with  expiration.  The  lower  limb  is  enclosed  in 
rubber  tubing  and  inserted  into  the  neck  of  a  can 


of  ether.  A  small  opening  is  made  in  the  top  of 
the  latter  allowing  a  current  through  the  ether 
vapor.  In  a  side  of  the  upright  of  the  three-way 
tube  is  an  opening  for  the  admission  of  extra 
air.  The  amount  of  air  is  regulated  by  a  per- 
forated cu£F.  The  three-way  tube  with  its  usual 
attachments  may  be  sterilized.  Some  of  the 
various  combinations  which  may  be  effectively 
employed  with  the  apparatus  are  shown  in 
Figs.  2,  3  and  4,. 

Applicaiion.  Under  deep  anaesthesia  the  jaws 
are  separated,  held  apart  with  loops  of  strong 
tape,  and  the  tongue  is  drawn  forward  with 
forceps.  The  laryngeal  opening  is  made  visible 
and  easily  accessible  by  means  of  gentle  traction 
on  a  forceps  lightly  applied  to  the  fraenum  of  the 


Fig.  I.  (i)  Location  of  inlet  valve.  (*)  Location  of 
ouUtt  valve.  (3)  Opening  and  ciifi  for  r^ulating  eitra  air. 
(4)  Tradieal  tube. 

Fig.  a.  By  removing  the  iidtt  valve  and  applying  the 
arrangement  shown  in  thji  figure,  two  animal  ' 


Fig.  3,  Foot  bellows  for  insui&ation,  tube  (j)  for 
kymographic  record  of  respirations,  and  regulating  stop- 
cocks (6  and  7)  may  be  added  to  apparatus. 

Fig.  4.  Intranasal  method.  The  mouth  is  dosed  to 
exclude  air  as  far  as  possible,  and  absorbent  cotton  packed 


anzstbetized  with  one  apparatus.    This  has  been  success-      about  the  tubes  in  the  nose.    Commonly  used  befon 
fully  employed  in  twelve  cases  of  transfusion.  tratracheal  method  was  adopted.    The  latter  is  preferable. 
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epiglottis.  The  tip  of  the  tracheal  tube  is 
inserted  into  the  opening  of  the  larynx,  the  left 
index  finger  placed  behmd  as  a  guide,  and  the 
tube  now  passed  into  the  trachea. 

The  mouth  is  held  closed  with  a  piece  of  tape, 
and,  if  necessary,  a  small  amount  of  absorbent 
cotton  is  placed  in  the  anterior  nares.    There 


is  usually  suJOident  space  between  two  teeth  for 
the  tracheal  tube.  This  apparatus  has  been 
used  by  the  writer  in  more  than  two  hundred 
cases.  It  is  practically  automatic,  requiring 
but  little  attention,  and,  consequently,  may  be 
useful  in  the  absence  of  adequate  assistance  or 
where  equipment  is  limited. 


PITUITRIN   IN   INTESTINAL   PARESIS   FOLLOWING   ABDOMINAL 

OPERATIONS 

By  O.  H.  STANLEY,  A.  B.,  M.  D.,  Concord,  New  Hampshire 

Assistant  at  ICaigaret  PiUsboiy  General  Hospital 


PITUITRIN  has  been  extensively  used, 
recommended,  and  its  results  reported 
in  obstetric  practice.  I  have  searched  for 
literature  giving  definite  results  of  its  use  in 
cases  of  intestinal  paresis  following  abdominal 
operations  in  which  there  has  been  extensive 
manipulation  of  the  viscera.  The  manufacturers 
include  this  condition  in  their  list  of  indications 
for  the  use  of  pituitrin  but  fiu'nish  no  definite 
statistics. 

It  has  been  frequently  observed  in  obstetric 
practice  that  soon  after  its  administration  there 
is  often  micturition  and  sometimes  defecation, 
but  there  is  difficulty  in  stating  whether  these 
functions  are  caused  by  the  action  of  the  pituitrin 
or  the  pressure  of  the  oncoming  head. 

However,  I  have  noticed  bowel  movements 
following  the  injection  of  pituitrin,  after  the 
placenta  was  delivered.  My  purpose  in  reporting 
these  three  cases  is  merely  an  attempt  to  stimulate 
reports  from  other  physicians  who  have  had 
greater  opportimity  to  observe  effects  of  the 
drug. 

Case  i.  Female,  age  19.  Operation,  double  salpingec- 
tomy. Many  adhesions  were  found  in  the  pelvis  involving 
a  considerable  area  of  intestine.  Thirty-six  hours  after  the 
operation  she  developed  intestinal  obstruction.  Again  the 
abdomen  was  opened  and  the  adhesions  causing  the  ob- 
struction were  broken.  Both  operations  required  much 
manipulation  of  the  gut.    A  few  hours  following  the  second 


operation  the  patient's  belly  became  greatly  distended 
and  all  methods  of  obtaining  expulsion  of  gas  failed.  The 
rectal  tube  was  passed,  suds  enemas,  high  saline  enemas 
and  enemas  of  molasses,  milk,  and  turpentine  were  given 
without  result.  Physostigmine,  hypodermaticallv,  failed 
to  hdp.  Hot  turpentine  stupes  were  applied  to  the  abdo- 
men. At  this  stage  one  cc.  of  pituitrin  was  given  hypoder- 
matically  and  repeated  every  hour.  Before  the  second 
injection  the  patient  expelled  a  small  amoimt  of  gas.  After 
the  second  injection  she  had  a  large  faecal  movement  and 
expelled  a  large  amount  of  gas.  Treatment  was  continued 
for  six  hours.    Patient  made  an  uneventful  recovery. 

Case  2.  Male,  age  24.  Operated  upon  for  appendicitis. 
The  appendix  was  buried  in  a  mass  of  old  adhesions  and 
required  much  manipulation  to  free  it.  Ten  hours  follow- 
ing the  operation  the  abdomen  became  greatly  distended 
with  gas  which  did  not  respond  to  enemas.  One  cc.  of 
pituitrin  was  given  and  fifteen  minutes  later  the  patient 
expelled  a  large  amount  of  gas.  After  the  second  injection 
there  was  a  faecal  movement.  Only  three  injections  were 
necessary. 

Case  3.  Woman,  age  45.  Operated  on  for  ventral  hernia 
following  abdominal  section  for  an  ovarian  cyst.  There 
were  many  adhesions  of  the  intestine  to  the  parietal  peri- 
toneum. Fourteen  hours  after  operation  the  bowel  became 
greatly  distended  and  injections  of  pituitrin  were  begun. 
After  the  third  injection  the  patient  began  to  expeli  gas 
and  had  no  further  difficulty. 

It  is  evident  that  one  must  be  sure  that  the  in- 
testine is  not  obstructed  by  firm  adhesions  or 
other  abnormal  growths.  For  this  reason,  it  is 
advisable  to  begin  the  administration  of  pituitrin 
soon  after  the  operation  before  adhesions  have 
had  time  to  become  firm. 
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A  Regular  Meeting  was  held  December  5,  1913,  with  the  President,  Dr.  M.  L.  Harris, 

IN  THE  Chair 


Dr.  Adolph  Hartung  read  a  paper  by  invita- 
tion entitled  "X-ray  Findings  in  the  Normal 
Stomach. "  (See  p.  760.) 

Dr.  Hollis  E.  Potter  read  a  paper  by  invita- 
tion entitled  "Mechanical  Factors  in  the  X-ray 
Diagnosis  of  Pathologic  Conditions  of  the  Stom- 
ach." 

Dr.  James  T.  Case  read  a  paper  by  invita- 
tion entitled  "The  Rontgen  Findings  in  Gastric 
and  Duodenal  Ulcer."     (See  p.  739.) 

An  invitation  was  extended  to  any  visiting 
physician  to  take  part  in  the  discussion. 

discussion 

Dr.  Charles  Spencer  Williamson:  I  have 
been  very  much  interested  in  the  remarks  that 
have  been  made  by  the  various  speakers  and 
from  the  standp)oint  of  an  internist  I  can  hardly 
expect  to  add  anything  of  interest  to  what  has 
been  said.  We  internists  have  had  some  experi- 
ence with  the  X-ray  and  with  X-ray  experts, 
and  there  are  one  or  two  things  which  it  may  not 
be  out  of  place  to  discuss  here.  First,  I  was  in- 
terested in  the  emphasis  that  Dr.  Hartung  placed 
on  the  whole  subject  of  rugae  produced  by  pres- 
sure. It  would  seem  simple  to  comprehend  that 
when  the  stomach  is  filled  with  bismuth  it  would 
be  in  such  a  position  and  relation  to  the  backbone 
as  to  cause  apparent  stenosis,  or  that  other  pecu- 
liar phenomena  should  exist.  This  has  led  in  two 
or  three  different  cases  to  erroneous  diagnoses, 
the  X-ray  operator  having  taken,  as  he  supposed, 
ample  pains  to  do  away  with  these  pressure  signs, 
and  yet  for  all  that  in  some  way  the  backbone 
pressed  against  the  stomach  and  produced  signs 
which  were  attributed  to  carcinoma,  etc.,  and  in 
two  cases  it  actually  led  to  a  diagnosis  of  car- 
cinoma, and  operation  for  that  condition  was 
undertaken. 

With  reference  to  poses,  I  am  very  much  in- 
terested in  the  subject  of  enteroptosis  and  I  want 
to  call  attention  to  one  thing  that  has  led  some- 
times to  the  clinician  being  held  in  disrepute  by 
his  X-ray  colleagues  where,  as  a  matter  of  fact. 


he  did  not  deserve  to  be.  These  are  cases  in 
which  the  old-time  methods  of  determining  the 
position  of  the  stomach  were  resorted  to.  The 
method,  I  take  it,  most  frequently  used,  is  infla- 
tion by  a  double  bulb,  with  air.  When  you  try 
to  determine  the  location  of  a  patient's  stomadi 
by  the  method  of  inflation  you  do  not  get  a  cor- 
rect silhouette.  Let  us  stop  to  think  of  the 
conditions  when  we  pump  up  a  patient's  stomach 
with  air.  Naturally,  it  is  fairly  taut,  and  then, 
with  the  patient  in  the  erect  or  reciunbent  posi- 
tion, we  percuss  it  out.  The  stomach  takes  on  a 
cylindrical  form,  and  what  we  percuss  out  is,  not 
the  silhouette,  but  that  part  in  contact  with  the 
abdominal  wall.  Now,  the  portion  below  which  is 
and  cannot  be  percussed  out  appears,  when  the 
stomach  is  filled  with  bismuth,  two  inches  lower 
than  when  we  percussed  it  out.  On  two  or  three 
occasions  the  internist  has  been  held  in  disrepute 
in  determining  the  position  of  the  stomach  when, 
as  a  matter  of  fact,  a  difference  in  the  method  of 
percussion  is  what  led  to  the  apparent  discrepancy. 
From  my  standpoint,  as  an  internist,  I  find  the 
rSntgen  ray  a  great  help  in  the  diagnosis  of 
gastro-intestinal,  especially  in  lesions  of  the 
oesophagus,  which  have  been  dwelt  on  fully,  and 
it  is  in  these  conditions  that  I  think  the  X-ray 
does  something  which  can  be  done  in  no  other 
way  as  well. 

Again,  in  adhesions  between  the  duodenvun  and 
gall-bladder  and  in  adhesions  about  the  pylorus 
it  is  very  valuable.  These  are,  as  the  internist 
knows,  hard  to  differentiate  because  the  symp- 
toms are  so  vague  and  so  general  and  they  point 
towards  several  different  organs  rather  than  to 
the  offending  one.  I  can  heartily  agree  with  all 
that  has  been  said  as  to  the  value  of  the  X-ray 
and  of  the  great  necessity  of  having  an  expert 
to  interpret  the  pictures. 

So  far  as  the  diagnosis  of  ulcer  of  the  stomach 
and  carcinoma  is  concerned,  I  have  had  the  op- 
portunity to  see  two  flecks  from  a  large  number 
of  pictures  I  have  had  taken  in  which  the  trouble 
was  thought  to  be  due  to  gastric  ulcer.    One 
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case,  the  wife  of  a  colleague  from  an  adjoining 
state,  and  the  other  a  patient  in  the  city,  showed 
these  flecks  beautifully.  But  that  is  a  negligible 
quantity.  These  do  not  often  lead  toward  a 
satisfactory  diagnosis. 

I  have  at  the  present  time  a  case  under  my  care 
in  which,  with  a  palpable  tumor,  I  made  a  diagno- 
sis of  cancer  of  the  stomach.  My  colleague,  a 
very  prominent  surgeon,  and  I  could  not  agree. 
A  fluoroscopic  examination  was  made  by  one  of 
the  most  expert  operators  and  nothing  could  be 
determined  definitely,  and  yet  carcinoma  was 
staring  us  in  the  face.  This  patient  bled  pro- 
fusely. Gastro-enterostomy  showed  carcinoma 
was  present.  The  case  shows  that  occasionally 
the  findings  interpreted  by  an  expert  X-ray 
operator  may  be  perfectly  negative.  How  to 
explain  this  I  do  not  know  and  I  must  leave  the 
explanation  for  those  who  know  more  about  X-ray 
findings  than  myself. 

I  am  one  who  adheres  to  the  idea  of  Leube 
that  there  b  only  one  way  to  determine  the 
motility  of  the  stomach  satisfactorily.  That 
other  methods  may  be  reasonably  satisfactory  I 
agree  to;  but  after  all  is  said  and  done,  the  patient 
is  put  in  an  abnormal  condition  when  he  takes  a 
bismuth  meal.  I  do  not  believe  bismuth  or  any 
other  similar  meal  is  a  normal  substance  on  which 
to  feed  a  patient.  The  general  attitude  of 
patients  towards  it  is  one  of  distinct  repugnance. 
The  way  to  determine  the  motility  of  the  stomach 
is  to  give  a  good  Christian  meal  and  not  a  bismuth 
meal.  Every  clinician  is  aware  of  the  fact  that 
every  now  and  then,  when  a  patient  is  given  a 
test  breakfast  or  test  meal,  he  knows  a  stomach 
pump  is  to  be  used  in  connection  with  it  and  as  a 
result  of  the  imaginary  terror  he  experiences  tem- 
porary stasis.  It  is  the  same  way  with  the  bis- 
muth meal.  I  have  seen  quite  a  few  cases  where 
there  was  not  the  slightest  suspicion  of  actual 
stasis,  yet  there  was  a  condition  of  stasis  due  to 
nervousness.  That  is  one  of  the  inevitable 
errors  of  the  method,  and  in  my  practice  I  have 
come  to  the  point  where  I  rarely  give  the  regula- 
tion motor  test  meal.  I  have  a  patient  eat 
an  ordinary  dinner  and  see  whether  the  stomach 
is  empty  at  the  normal  time.  That  gives  a  more 
correct  reading  of  the  motility  of  the  stomach 
than  can  be  gotten  by  the  radiogram. 

We  confronted  with  the  same  proposition  in 
regard  to  blood-pressure.  We  are  all  familiar 
with  the  fact  that  when  a  man  comes  into  the 
oflSce  his  pulse  rate  may  be  1 1 5  and  blood-pressure 
about  160,  but  as  soon  as  the  excitement  has 
worn  off  his  condition  is  different.  This  obtains 
to  a  lesser  degree  in  the  stomach  than  it  does 


elsewhere,  yet  for  ail  that  it  is  not  to  be  con- 
sidered as  a  negligible  factor.  While  we  can 
learn  much  regarding  the  motility  of  the  stomach 
after  a  bismuth  meal,  we  are  putting  the  patient 
in  an  entirely  abnormal  condition.  We  are 
doing  what  one  author  tried  to  do  a  number  of 
years  ago  when  he  introduced  the  intragastric 
bag.  When  you  have  a  patient  who  is  pretty 
well  trained  it  goes,  but  the  first  time  you  do  it 
on  any  patient  you  find  it  is  unsatisfactory. 

I  wish  to  conclude  by  expressing  my  great 
gratitude  to  rontgenologists  for  the  great  aid 
they  give  us  in  certain  cases,  and  still  we  must 
not  look  upon  the  X-ray  as  an  infallible  diagnos- 
tic aid  in  cancer  of  the  stomach.  Many  intern- 
ists are  at  fault  in  expecting  more  from  the 
method  than  can  really  be  legitimately  expected 
from  it. 

Dr.  Arthur  Dean  Be  van:  I  think  we  are 
all  to  be  congratulated  on  having  the  opportunity 
of  listening  to  the  three  papers  that  have  been 
presented  this  evening.  I  want  to  take  this 
opportunity  to  congratulate  the  men  who  gave 
us  this  privilege.  Personally,  I  believe  that  the 
X-ray  has  been  of  a  good  deal  of  service  in 
stomach  work  and  that  in  the  future  it  will  be  of 
very  much  greater  service  than  it  has  been  so  far, 
because  I  regard  it  as  being  distinctly  in  the 
developmental  stage.  I  think  it  gives  us  a 
splendid  opportunity,  if  we  all  combine  forces,  of 
doing  a  good  piece  of  clinical  research  work. 
This  work  needs  to  be  done,  not  by  men  like  Dr. 
Elliott,  the  internist,  or  by  Dr.  Case,  or  by  Dr. 
Potter,  or  by  Dr.  Hartung,  as  a  radiologist,  or 
by  Dr.  Harris,  or  other  surgeons,  but  this  work 
should  be  accomplished  by  team  work.  It  does 
not  do  at  all  for  an  X-ray  man  to  stay  in  his  labora- 
tory and  do  the  best  X-ray  work  and  go  no 
further  with  it.  It  does  not  do  at  all  for  the  in- 
ternist to  see  his  patients  and  make  the  most 
careful  examination  possible  and  go  no  further 
with  it.  It  does  not  do  at  all  for  the  surgeon  to 
simply  take  these  cases  as  they  come  to  him  with- 
out the  aid  of  these  other  men  and  attempt  to 
work  out  the  problem  himself.  My  conception  of 
this  problem  I  shall  present  to  you.  We  have 
been  doing  a  great  deal  of  interesting  work  in  the 
last  few  years  along  this  line:  I  suppose  my  col- 
leagues and  I  are  doing  possible  a  hundred 
stomach  cases  a  year  and  these  are  done  almost 
entirely  in  conjunction  with  the  internal  medical 
men,  and  of  late,  since  this  work  has  developed, 
in  connection  with  the  radiologist  also  I  think 
this  would  be  a  mighty  good  suggestion  for  team 
work  along  this  line;  i.  e.,  that  the  internist 
should  take  one  of  these  problems  and  exhaust 
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all  clinical  means  at  his  disposal,  and  then  after 
he  has  obtained  all  the  evidence  that  he  is  ac- 
customed to  handle  in  his  way  let  him  draw  on  a 
blank  form  the  abdomen  with  the  stomach, 
the  pancreas,  liver  and  gall-bladder  in  position; 
and  let  him  outline  his  conception  of  the  patho- 
logical anatomy,  or  what  he  believes  to  be  the 
actual  pathologic  anatomy  in  that  case,  from  his 
clinical  findings;  then  let  the  radiologist  do  the 
same  thing.  Let  him  study  the  case  very  ex- 
haustively and  draw  a  picture  of  what  he  believes 
to  be  the  pathologic  findings  in  that  particular 
case.  We  are  actually  doing  this  very  largely  in 
our  own  work.  If  a  case  comes  to  operation,  or, 
as  a  few  of  them  do,  to  post-mortem  examination, 
the  exact  pathologic  findings  can  be  determined 
by  the  surgeon  or  pathologist.  In  that  way  we 
shall  be  in  a  position  to  unravel  many  of  the 
problems  that  are  so  far  pretty  knotty  ones  and 
difficult  ones,  and  I  would  suggest  that  when  the 
surgeon  operates  on  these  cases  the  radiologist 
be  present  at  the  operation  so  that  he  can  actually 
see  for  himself  and  have  a  mental  conception 
of  the  pathologist  anatomy  in  that  particular 
case  and  check  it  up  with  the  X-ray  findings. 
Certainly  the  internist  should  be  at  the  operation, 
as  he  usually  is,  and  see  the  same  findings.  There 
is  one  thing  I  should  like  to  suggest  to  these 
rontgenologic  in  connection  with  the  evidence 
that  they  must  submit  to  the  internist  and  to  the 
surgeon,  and  it  is  this:  I  am  sure  their  screen  work 
is  excellent,  of  definite  value,  and  indispensable, 
but  the  radiologists  must  bring  to  the  internist 
and  surgeon  some  evidence,  definite,  concrete, 
that  the  surgeon  and  internist  can  study,  not 
in  a  dark  room  but  in  the  light;  in  other  words, 
study  the  case  with  the  X-ray,  with  the  screen 
work,  as  thoroughly  and  definitely  as  you  can, 
but  you  will  have  to  submit  to  the  internist  and 
surgeon  a  series  of  plates  of  what  you  believe  to 
be  the  local  evidence  in  that  particular  case.  I 
feel  confident  that  a  good  deal  of  bad  work  has 
been  done  with  the  X-ray,  not  only  in  this  particu- 
lar field  but  in  other  fields.  At  the  present  time 
I  have  many  a  patient  sent  to  me  with  a  bbmuth 
picture  and  with  a  request  to  stitch  up  the  trans- 
verse colon  or  to  take  a  reef  in  the  stomach, 
or  make  an  anastomosis  between  the  ileum  and 
sigmoid  simply  on  the  X-ray  evidence.  That  is 
not  the  sort  of  work  that  Dr.  Case,  Dr.  Potter, 
and  Dr.  Hartung  are  doing,  but  it  is  the  kind  of 
ignorant  half-baked  work  that  is  done  by  men 
with  little  experience  in  X-ray  work,  and  these 
cases  are  operated  on  by  men  with  little  experi- 
ence in  surgical  work.  It  belongs  to  such  a 
society  at  this,  and  with  just  such  a  union  of 


forces  as  we  can  bring  together,  to  place  this  work 
on  a  sound  useful  basis  and  develop  out  of  it  the 
great  possibilities  that  it  is  certainly  capable  of 
giving. 

I  want  to  relate  briefly  the  history  and  show  the 
autopsy  specimen  of  a  case  of  jejunal  ulcer  fol- 
lowing a  gastro-enterostomy  with  adhesions  and 
perforation  into  the  transverse  colon.  Dr.  Case 
will  show  the  X-ray  findings  which  were  obtained 
before  perforation  into  the  colon  had  occurred. 

Patient,  male;  age  55;  entered  the  service  of  Dr.  Bevan 
at  the  Presbyterian  Hospital,  1910,  with  ulcer  symptoms 
of  ten  years'  standing.  He  had  been  treated  medically 
three  times  with  only  temporary  relief.  He  was  operated 
on  and  a  duodenal  ulcer  was  found.  Posterior  gastro- 
enterostomy was  performed.  Patient  was  entirely  re- 
lieved for  a  period  of  nine  months  when  symptoms  of  the 
ulcer  returned  and  have  continued  ever  since.  He  was 
treated  medically  for  three  months  in  the  summer  of  191 1 
and  kept  himself  fairly  comfortable  most  of  the  time  by 
careful  dieting  and  the  use  of  alkalies  between  meals. 

The  X-ray  examination  by  Dr.  Case  was  made  in  191 1. 
Two  months  ago  the  patient  was  taken  suddenly  with  pain 
in  the  abdomen,  some  nausea  and  vomiting,  and  was  con- 
fined to  his  bed  for  ten  days.  Since  then  his  ulcer  symp- 
toms have  been  worse.  There  has  been  a  great  deal  of 
belching  and  flatus.  The  breath  has  been  foul.  There 
has  been  frequent  nausea  and  vomiting.  No  history  of 
undigested  food  in  the  stools  nor  of  having  vomited  faeces. 
Stomach  analysis  showed  continuous  secretion  with  acidity 
ranging  around  70  and  no  faeces.  Stool  analysis  showed 
occult  blood  occasionally,  but  no  undigested  food.  No 
X-ray  examination  was  made. 

A  diagnosis  of  recurrent  ulcer,  location  uncertain,  was 
made,  and  a  ^cond  operation  was  performed.  On  opening 
the  abdomen  the  transverse  colon  was  found  adherent  at 
the  seat  of  the  gastro-enterostomy  and  the  anastomosis 
admitted  a  finger  when  invaginated  from  the  stomach  into 
the  jejunum.  No  ulcer  could  be  found  anywhere.  The 
duodenum  was  closed  by  crushing,  Ugating  with  catgut  and 
surrounding  the  seat  of  ligation  with  a  strip  of  fascia  from 
the  sheath  of  the  rectus.  A  half-hour  before  the  operation 
the  patient  passed  a  stomach  tube  and  washed  out  his 
stomach,  a  thing  which  he  was  accustomed  to  doing. 
After  recovering  from  the  anaesthetic  he  developed  pain  in 
the  upper  part  of  the  abdomen,  chest  and  back.  The 
pulse  became  rapid  and  weak  and  frequent  vomiting  set 
in  and  he  died  at  the  end  of  twenty  hours.  At  autop>sy 
the  caused  of  death  was  found  to  be  a  perforation  of  the 
apparently  healthy  oesophagus  2  cm.  above  the  cardia,  with 
haemorrhage  into  and  infection  of  the  mediastinum.  No 
scars  nor  ulcers  were  found  in  the  stomach.  There  was  a 
scar  from  a  healed  ulcer  on  the  superior  wall  of  the  duo- 
denum just  beyond  the  pylorus.  Transverse  colon  was 
adherent  to  the  jejunum,  at  the  seat  of  the  gastro-enteros- 
tomy. Upon  opening  the  jejunum  a  punched-out  ulcer 
the  size  of  a  twenty-five-cent  piece  with  moderately  in- 
durated walls  was  found  on  the  anterior  wall  of  the  jejunum 
beginning  i  cm.  below  the  gastro-enterostomy  ring.  The 
colon  was  adherent  over  the  ulcer  and  extending  off  from 
one  margin  there  was  a  perforation  into  it,  almost  as  large 
as  the  gastro-enterostomy  opening.  The  finger  could 
readily  b^  carried  from  the  stomach  into  the  jejunum  and 
out  into  the  colon. 

Ulcer  of  the  jejunum  following  gastro-enteros- 
tomy is  now  recognized  to  occur  in  about  i  per 
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cent  of  the  cases,  and  of  the  more  than  150  re- 
ported cases  that  have  been  confirmed  at  autopsy 
or  operation  about  twenty-five  have  perforated 
into  the  transverse  colon.  This  is  the  third  case 
which  I  have  seen  at  autopsy  and  in  all  three 
there  was  a  perforation  into  the  colon.  In  one 
case  eleven  years  after  operation  the  jejunal  ulcer 
had  healed  leaving  only  the  jejuno-colic  fistula. 
All  of  the  colic  fistulae  have  formed  in  cases  where 


the  posterior  anastomosis  had  been  made  either 
by  the  Y  or  the  ordinary  method.  Several 
of  these  cases  have  been  diagnosed  and  the  X-ray 
findings  have  been  of  great  service.  Bismuth 
by  mouth  may  be  seen  in  a  short  time  passing 
over  into  the  left  half  of  the  transverse  colon, 
while  bismuth  per  rectum  soon  passes  into  the 
stomach.  The  inunediate  cause  of  death  was 
as  unusual  as  the  complicated  ulcer  findings. 
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A  Regular  Meeting  was  held  February  6,  1914,  with  the  President,  Dr.  M.  L.  Harris, 

IN  the  Chair 


t( 


Dr.  Emil  G.  Beck  read  a  paper  entitled  "  Pres- 
ent Status  of  Joint  Diseases  and  Their  Best 
Treatment."  (Seep.  757.) 

Dr.  Frederick  G.  Dyas  read  a  paper  entitled, 

Streptococcic  Infections  with  Special  Reference 
to  Arthritis  and  Its  Treatment."    (See  p.  734.) 

These  two  papers  were  discussed  together. 

DISCUSSION 

Dr.  a.  J.  Ochsner:  Dr.  Beck's  enormous 
experience  is  certainly  very  valuable^  and  ever 
since  his  demonstration  of  the  first  case  we  have 
followed  the  methods  that  he  has  described  from 
time  to  time.  I  found  it  was  not  very  easy  to 
follow  the  exact  directions,  however,  and  in  a 
few  cases  in  which  we  used  a  25  per  cent  mixture 
of  bismuth  and  vaseline  there  was  some  degree 
of  bismuth  poisoning.  We  also  had  one  fatal 
case. 

I  think  it  is  very  important  in  these  cases  of 
cold  abscesses  to  use  weak  solutions. 

There  is  one  point  that  Dr.  Beck  has  spoken 
of  frequently  which  almost  no  one  seems  to  re- 
member. Surgeons  frequently  do  not  get  very 
good  results  where  there  are  several  sinuses  on 
accoimt  of  a  faulty  method  of  injecting  them. 
Some  of  these  patients  have  several  sinuses  as 
seen  in  one  of  the  patients  exhibited  this  evening. 
Dr.  Beck  tells  us  to  inject  the  bismuth  paste 
slowly  into  one  sinus  until  it  begins  to  escape 
from  one  of  the  others.  Then  he  places  his 
finger  upon  the  other  sinus  and  keeps  on  injecting 
slowly  until  it  escapes  from  a  third  one,  then  closes 
that  and  lets  it  come  out  of  the  fourth,  etc.  Since 
we  have  followed  this  plan  our  cases  have  re- 
covered as  smoothly  as  those  of  Dr.  Beck,  but 
before  that  they  did  not. 


In  the  rather  acute  tubercular  infections  in 
knee-joints,  especially  in  children,  I  have  in  a 
good  many  cases  disinfected  the  skin  thoroughly, 
and  made  an  incision  on  the  external  and  one  on 
the  internal  aspect,  then  applied  a  large  boric 
acid  and  alcohol  dressing,  made  extension,  put 
the  leg  in  a  plaster  cast,  and  in  quite  a  considerable 
number  of  these  cases  I  have  had  perfect  motion 
afterwards.  I  would  not  advise  anybody  to  use 
this  method  until  I  have  had  about  one  hundred 
cases  more,  but  so  far  I  have  not  had  any  bad 
results  with  them.  They  have  done  wonderfully 
well,  and  I  have  had  beautiful  results.  I  simply 
mention  this  without  urging  anyone  to  follow 
the  method,  but  until  we  have  a  bad  result  in 
one  of  these  cases  I  shall  continue  to  use  it. 

The  paper  of  Dr.  Dyas  is  very  interesting  and 
instructive. 

Dr.  Beck  (closing):  I  am  glad  the  subject 
of  bismuth  poisoning  was  brought  up  by  Dr. 
Ochsner.  Although  I  have  it  in  my  paper  I  did 
not  speak  of  it.  In  over  twelve  hundred  cases 
treated  with  bismuth  paste  in  the  practice  of  my 
brothers  and  myself,  we  have  not  had  a  fatal  case 
because  we  have  been  exceedingly  careful.  I 
have  a  case  now  in  which  the  patient  barely 
escaped  having  bismuth  poisoning;  it  is  a  case 
of  empyema.  As  soon  as  I  discovered  the  signs 
of  intoxication  I  washed  out  the  paste  with 
olive  oil,  and  all  symptoms  disappeared. 

While  in  St.  Louis  about  two  months  ago  I  was 
informed  by  a  prominent  surgeon  there  that  he 
had  a  case  of  bismuth  poisoning.  I  went  with 
him  to  the  hospital  and  saw  a  case  of  severe 
intoxication.  This  was  a  case  in  which  there  had 
been  a  psoas  abscess,  into  which  the  doctor  had 
injected  about  eight  ounces  of  the  paste  and 
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''  left  the  bismuth  in."  He  showed  me  a  picture, 
and  I  asked  him  what  percentage  of  bismuth  he 
had  used,  and  he  replied,  ^^Just  what  you  pre- 
scribed." From  the  density  of  the  shadow  I 
could  judge  that  instead  of  a  10  per  cent  mixture, 
a  much  stronger  mixture  had  been  used,  and 
furthermore,  the  paste  had  been  left  in  the 
cavity.  This  was  a  mistake.  We  immediately 
op>ened  the  abscess  and  washed  the  paste  out 
with  oil.  Subsequently  I  received  a  note  from 
this  surgeon  in  which  he  expressed  his  gratifica- 
tion at  the  disappearance  of  all  symptoms  of 
bismuth  poisoning.  I  believe  that  patient  would 
have  died  if  we  had  not  promptly  done  the  right 
thing,  as  only  mouth  washes  were  being  given  by 
the  internes. 

I  have  here  a  young  man  who  for  twenty  years 
has  had  hip-disease  with  eight  sinuses.  He  has 
a  rectal  fistula  resulting  from  the  hip-joint  disease. 
I  here  show  a  stereoscopic  radiograph  of  his  case, 
which  is  rare  and  most  instructive.  He  has  no 
ischium  on  one  side;  it  was  all  destroyed  by  the 
disease.  You  note  that  the  paste  passes  from  the 
hip-joint  through  the  abdomen  to  the  rectum. 
The  other  openings  are  all  around  the  hip-joint. 
He  has  improved  considerably  since  receiving  the 
injections. 

There  is  one  point  I  wish  to  allude  to  which 
may  interest  you.  I  want  to  explain  why  all 
these  patients  gain  so  much  in  weight.  Here  is  a 
patient  who  weighs  ten  pounds  more  than  he  has 
ever  weighed  in  his  life.  Many  of  these  cases 
gain  in  weight  out  of  proportion  to  their  previous 
normal  weight.  How  can  we  explain  a  gain  of 
two  or  three  pounds  a  day  for  one  or  two  weeks. 
I  have  had  some  of  these  patients  gain  fifty  and 
sixty  pounds.  I  have  a  theory  that  I  have  ad- 
vanced, and  it  is  this  (illustrating  on  the  black- 
board by  diagrams) :  When  a  chronic  disease  like 
tuberculosis  develops  it  simultaneously  produces 
a  corresponding  degree  of  immunity.  The  longer 
the  disease  lasts  and  the  more  organs  are  affected, 
the  greater  will  be  the  degree  of  immunity.  In 
other  words,  the  immunity  tries  to  keep  pace  with 
the  progress  of  the  disease.  If  a  man  has  tuber- 
culosis of  the  testis,  kidney,  and  bladder,  each 
disease-producing  area  will  produce  its  proportion 
of  immunizing  substances.  Let  us  present  this  in 
figures.  Let  us  supp>ose  a  man  has  ten  units  of  the 
disease  in  the  kidney,  five  in  the  bladder,  and  ten 
in  the  lung,  a  total  of  twenty-five.  He  has  already 
developed  an  immunity  of  eight  from  the  kidney, 
three  from  the  bladder,  and  seven  from  the  lung. 
He  is  shy  two,  two  and  three,  correspondingly. 
He  needs  an  immunity  of  twenty-five.  As  soon 
as  the  units  of  immunity  overreach  the  tmits  of 


representing  the  disease-producing  areas  or  toxines 
from  them,  spontaneous  cure  takes  place,  such 
as  you  find  in  thousands  of  cases  of  tuberculosis 
of  the  lung.  This  margin  of  needed  immunity 
can  be  produced  artificially  by  fresh  air,  vaccines, 
sunlight,  and  by  different  treatments.  But 
what  we  are  doing  is  something  different.  We 
reduce  the  disease-producing  area.  If  we  remove 
the  man's  kidney,  he  has  left  a  disease  producing 
area  of  only  about  fifteen,  and  the  existing 
immimity  of  eighteen  is  suf&dent  to  take  care  of 
all  the  remaining  disease  in  other  parts  of  the 
body.  If  you  remove  a  tuberculous  kidney  from 
a  patient  having  a  coexisting  tuberculous  bladder, 
the  tuberculosis  of  the  bladder  gets  well  without 
any  treatment,  although  previous  to  this  time 
you  may  have  tried  everything  without  effect. 
These  lup-joint  cases  are  similar  in  nature.  I 
have  treated  cases  of  hip-joint  tuberculosis  in 
patients  who  have  had  pulmonary  tuberculosis 
as  well,  and  yet  by  treating  the  hip-joint  disease 
the  pulmonary  condition  has  cleared  up  with<;^t 
any  other  treatment.  I  have  statistics  of  my 
cases  and  of  experiments  on  animals  bearing  on 
this,  and  some  day  I  will  publish  them  to  prove 
my  contention. 

One  patient  for  whom  I  removed  a  tuberculous 
testicle,  recovered  from  a  pulmonary  tuberculosis 
which  existed  at  the  time.  As  stated,  I  have 
made  extensive  experiments  on  animals,  but 
have  not  had  the  time  to  work  them  out  com- 
pletely. 

Dr.  a.  J.  Ochsner:  While  I  was  in  Professor 
Albert's  clinic  in  Vienna  twenty-seven  years  ago, 
he  showed  us  case  after  case  in  which  there  was 
pulmonary  tuberculosis  and  tuberculosis  mostly 
of  the  ankle-joints.  He  would  say  that  "if  we 
amputate  in  this  case,  the  patient  will  get 
well,  but  if  we  do  not  amputate  and  resect  the 
tuberculous  joint,  the  patient  is  likely  to 
die."  He  did  not  give  any  explanation  for 
saying  this:  it  was  simply  his  experience  in 
many  cases. 

Dr.  Frederic  A.  Besley:  I  wish  to  ex- 
press my  appreciation  of  the  paper  of  Dr.  Dyas, 
which  was  most  instructive  to  all  of  us,  and 
he  deserves  great  credit  for  the  type  of  work 
he  has  been  doing.  I  believe  this  is  another 
bit  of  evidence  as  to  the  fallacy  of  all  antisep- 
tics used  in  this  way.  I  believe  it  teaches 
again  that  antiseptics  used  in  joints  or  used  on 
any  surface  are  not  capable  of  producing  any 
germicidal  effects  on  the  organisms  that  are 
really  doing  the  destructive  work.  These  or- 
ganisms are  not  on  the  surface,  but  in  the 
surrounding  tissues,  in  the  l3anphatics;  and  it 
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is  impossible  to  use  a  germicide  strong  enough 
or  powerful  enough  to  in  anyway  inhibit  the 
action  or  destroy  the  organisms  without  destroy- 
ing the  tissue. 
His  deductions  as  to  iodoform  and  formalin 


reducing   the   resistance   of   the   tissue   of   the 
joints  to  infection  are  most  logical  and  timely. 

Dr.  Charles  Davison  read  a  paper  entitled 
"Treatment  of  Fractures  by  Medullary  Bone 
Splints."     (See  p.  750.) 


CHICAGO   GYNECOLOGICAL   SOCIETY 

A  Regular  Meeting  was  held  January  16,  1914,  with  the  President,  Dr.  Frank  W.  Lynch, 

IN  the  Chair 


Dr.  Eugene  Cary  (by  invitation)  read  a  pa- 
per entitled  "Death  of  a  Full  Term  Foetus  due  to 
Constriction  of  the  Umbilical  Cord  by  Amniotic 
Bands;  Rupture  of  the  Amnion;  Hydramnios." 
(See  p.  730.) 

DISCUSSION 

Dr.  Charles  E.  Paddock:  The  report  of  the 
case  by  Dr.  Cary  brings  up  the  subject  of  antena- 
tal pathology,  a  subject  of  so  much  interest  and 
yet  so  little  known.  Ballantyne  of  Edinburgh 
has  probably  given  us  more  enlightenment  upon 
this  important  study  than  any  one.  Several 
journals  have  been  established,  devoted  entirely 
to  subjects  of  antenatal  pathology,  but  for  lack 
of  patronage  these  journals  survived  but  a  short 
time.  The  numerous  articles,  however,  presented 
showed  a  widespread  interest  in  the  subject.  I 
cannot  say  that  cases  such  as  the  speaker  has 
presented  are  rare.  Personally,  I  have  not  had  or 
seen  one  just  like  it.  Of  course,  I  have  seen  ampu- 
tations and  skin-lesions  said  to  be  the  result  of 
amniotic  bands  or  adhesions  in  the  early  preg- 
nancy. And,  as  I  understand  it,  amniotic  bands 
and  adhesions,  due  to  the  amnion,  belong  to  the 
neof octal  period  and  not  the  foetal  period;  that 
is,  they  belong  to  teratology,  rather  than  foetal 
pathology.  This  case,  then,  is  unique  in  that 
according  to  the  speaker  the  amnion  ruptured  late, 
due  to  a  hydramnios,  and  that  later  these  amniotic 
bands  so  constricted  the  umbilical  cord  as  to  shut 
oflF  the  circulation  and  destroy  the  child. 

Dr.  Rudolph  W.  Holmes:  The  statement 
has  been  made  that  a  band  ruptured  the  mem- 
brane and  the  amniotic  fluid  gradually  worked  its 
way  between  the  membrane  and  the  amnion  and 
chorion  and  separated  it  in  toto.  I  do  not  think 
that  had  any  bearing  on  the  case  at  all.  Usually 
rupture  of  the  amnion  —  or  more  commonly  as 
We  see  it,  rupture  of  the  chorion  —  may  take 
place  because  occasionally  there  is  no  coalescence 
whatever  of  the  amnion  and  chorion;  and  the 


chorion  for  some  reason  or  other  may  rupture 
with  the  amniotic  sac,  and  rupture  of  the  chorion 
occasionally  is  accompanied  with  the  escape  of  a 
considerable  amount  of  fluid.  I  think  there  was 
failure  of  coalescence  of  the  amnion  and  chorion 
in  this  case,  and  the  baby's  leg  or  arm  might 
have  been  caught  by  that  band,  and  the  amnion 
was  weak  enough  to  permit  it  to  be  torn,  when  it 
gradually  floated  until  it  gathered  up  aroimd  the 
placenta. 

Dr.  Frank  W.  Lynch:  A  paper  like  this  is 
very  timely  in  calling  our  attention  to  certain 
points  which  do  not  seem  to  be  very  well  under- 
stood by  men  who  have  not  devoted  much  time  to 
this  branch  of  medicine.  Within  the  last  few 
days  there  was  a  paper  read  at  one  of  the  special 
societies  in  town  based  upon  some  experimental 
work  concerning  foetal  movements  in  asphyxia. 
I  think  that  sometimes  we  lay  ourselves  open  to 
criticism  of  such  work  as  has  been  done  by  Ahlfeld 
and  his  followers  from  Marburg  way  back  in  the 
eighties,  because  cases  of  this  t3rpe  have  not  been 
reported.  I  recall  what  a  shock  it  was  to  me  when 
I  first  appreciated  that  my  lot  was  to  be  able  to 
tell  pathologic  foetuses  and  ova,  at  a  time  when 
some  of  us  were  very  lucky  to  be  able  to  tell  that 
they  were  ova,  and  that  they  were  pathologic  due 
to  deformity  of  amnion.  I  would  like  to  ask  Dr. 
Cary  whether  sections  were  made  from  the  con- 
stricting band. 

Dr.  Cary:  .  No. 

Dr.  Lynch  (resuming):  This  case  must  be 
unique  if  the  literature  fails  to  give  a  like  example. 
Mention  should  be  made  of  the  work  which 
Ballantyne  did  in  his  antenatal  pathology  and  the 
spasmodic  attempts  that  came  out  of  Bohemia 
of  work  on  this  line  in  the  causation  of  pathologic 
formations. 

Dr.  Paddock:  In  1856,  G.  Braim  reported  a 
case  of  this  kind.  Whether  it  reached  term  or  not 
I  do  not  know,  but  the  case  was  published  in  a 
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French  Medical  Journal  and  in  the  German  Jour- 
nals. 

Dr.  Cary:  I  have  quoted  that  case  in  my 
paper,  and  it  is  the  nearest  in  nature  to  the  one  I 
had. 

Dr.  Frank  Cary:  I  want  to  make  one  or  two 
remarks  in  connection  with  this  case.  If  these 
amniotic  bands  were  of  long  duration,  lying  free 
in  the  cavity,  the  amnion  removed  from  the  chor- 
ion, I  do  not  believe  if  they  had  been  strong  firm 
bands  they  would  have  broken.  They  were  recent 
bands  or  they  would  not  have  been  in  that  condi- 
tion. I  may  be  wrong  in  my  supposition,  but 
that  is  the  way  it  strikes  me.  If  the  literature  is 
correct,  if  this  amnion  had  been  long  ruptured, 
the  fringe  of  amnion  left  would  not  have  been  in 
that  condition.  It  would  have  been  in  the  condi- 
tion of  being  curled  up  and  more  or  less  disinte- 
grated. This  amnion  was  not  so  disintegrated, 
and  that  is  why  I  believe  it  was  of  recent  date. 

Dr.  Eugene  Cary:    Dr.  Paddock  spoke  first 
of  these  bands  being  arranged  more  like  adhesions, 
and  that  is  the  point  I  want  to  bring  out.    You 
can  get  more  literature  on  amniotic  adhesions 
than  you  can  cart  off  in  an  express  wagon,  so  I 
purposely  side-tracked  that  part  of  the  discussion 
altogether.    Then  he  asked,  Why  did  not  the  am- 
nion rupture  early,  and  was  this  merely  a  late 
result?    The  question  can  be  answered  in  several 
ways.  First  of  all,  these  bands  when  the  child  was 
born  were  entirely  free  and  tied  around  the  cord, 
but,  as  Dr.  Frank  Cary  stated,  these  bands  were 
formed  of  firm  tissue  and  the  amnion  that  was 
left  around  the  cord  was  perfectly  free  and  was 
not  thickened  or  changed  in  any  way,  except  hav- 
ing been  torn.    That,  with  the  literature  behind 
it,  means  a  great  deal  because  in  all  the  cases  re- 
ported, some  twelve  in  number,  the  amnion  was 
all  rolled  up  excepting  in  the  case  reported  by  G. 
Braun  in  1856.    Lovedale  goes  further  and  states 
that  in  these  cases  where  the  amnion  has  ruptured 
early  the  chorion  becomes  very  much  inflamed  and 
changed,  so  that  it  cannot  in  some  cases  be 
stripped  off  the  lining  of  the  uterus.    The  inflam- 
mation becomes  so  great  you  cannot  get  it  all  off 
with  a  curette,  and  the  placental  membranes  are 
delivered  intact  without  being  torn,  without  any- 
thing left  behind,  and  the  placenta  was  delivered 
spontaneously.    Dr.  Lynch  speaks  of  asphyxia  in 
these  cases.    If  this  woman  had  been  in  the  hospi- 
tal and  watched  at  the  time  this  severe  constric- 
tion of  the  cord  occurred,  the  baby  with  severe 
infection  might  have  been  saved.    Jones,  in  one 
of  the  British  journals,  has  written  an  article  on 
the  same  subject  in  which  he  mentions  constric- 
tion of  the  cord  in  a  twin  pregnancy  where  there 


was  excessive  movement  of  the  twins  and  then  all 
life  ceased,  and  on  delivery  he  found  the  cords  of 
the  twins  had  been  twisted  in  such  a  way  that 
death  resulted.  I  wish  to  thank  Dr.  Franklin  for 
translating  the  Russian  article  for  me.  I  spent 
three  months  off  and  on  going  over  all  the  litera- 
ture. I  went  back  as  far  as  '61,  followed  the 
different  clews  and  asked  different  men  who  were 
interested  in  this  particular  branch  regarding 
these  cases,  and  I  have  not  found  any  cases  similar 
to  this  one,  except  the  one  by  G.  Braun  in  which 
the  amnion  ruptured  late  and  where  there  was 
constriction  of  the  cord  by  amniotic  bands. 

Dr.  Charles  S.  Bacon:  In  connection  with 
the  remarks  of  Dr.  Lynch  and  the  closing  remarks 
of  Dr.  Cary,  I  wish  to  suggest  the  possibility  of 
diagnosing  danger  to  the  child  in  utero  and  the 
possibility  of  timely  interference.  The  part  of  the 
report  that  dealt  with  that  interested  me  very 
much.  Within  the  last  ten  days  I  have  had  the 
case  of  a  woman  who  had  lost  two  children  pre- 
viously, one  having  died  in  utero  a  few  days  be- 
fore term. 

On  account  of  the  history  I  had  the  woman  go  to  the 
hospital  about  ten  or  twelve  days  before  labor  was  expected 
and  had  her  watched  carefully.  I  had  the  foetal  heart 
tones  counted  at  regular  intervals  every  two  or  three  hours 
day  and  night.  We  found  a  variation  in  the  heart  tones  of 
between  135  and  164.  At  the  time  when  the  child's  move- 
ments were  excessive,  the  woman  was  having  considerable 
distress;  the  heart  tones  were  unusually  rapid.  The  regular 
heart  tones  we  had  previously  determined  to  be  140.  On 
account  of  the  history  and  the  fact  that  she  had  a  cross  pre- 
sentation with  breech  below,  I  made  a  caesarean  section 
nearly  one  week  before  the  expected  delivery  of  the  child. 
I  found  a  rather  unusual  condition.  We  had  a  very  large 
placenta  which  was  bipartite.  The  cord  came  off  between 
the  two  sections  of  the  placenta,  but  whether  this  had  any- 
thing to  do  with  the  condition  I  do  not  know.  However, 
the  practical  bearing  on  the  subject  is  interesting. 

If  it  is  possible  in  these  cases  of  antepartum 
death  of  the  child  to  diagnose  this  condition  by 
the  heart  tones  we  may  save  some  of  these  chil- 
dren. Just  how  much  variation  there  is  in  the 
heart  tones  I  do  not  know.  I  have  not  had  time 
to  look  the  matter  up  and  see  whether  extensive 
observations  have  been  made  on  the  subject. 
Since  this  subject  came  to  my  attention  a  few 
weeks  ago  I  have  taken  occasion  to  count  the 
heart  tones  in  a  number  of  cases,  and  have  found 
there  is  not  much  variation  in  those  cases  I  have 
examined. 

Dr.  Holmes:  What  caused  the  variation  in 
the  heart  tones?  Was  the  child  endangered  when 
you  got  through  with  the  caesarean  section? 

Dr.  Bacon:  The  child  was  not  asphyxiated. 
It  is  apparently  a  healthy  child.  The  placenta 
was  extremely  large:  it  nearly  filled  the  whole 
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uterus.  This  led  to  considerable  diflSculty  in 
getting  the  uterus  to  contract. 

Dr.  Holmes:  It  has  been  a  common  observa- 
tion of  mine  that  there  is  considerable  variation 
in  the  heart  tones.  For  instance,  a  woman  will 
come  into  the  office  and  when  you  first  count  the 
heart  rate  it  will  be  one  hundred  twenty;  you  may 
palpate  the  baby  and  press  the  head  and  see  how 
firm  it  is  fixed  in  the  brim,  and  if  you  count  the 
heart  again  it  will  be  150,  160,  or  170. 

Dr.  Eugene  Gary  (closing) :  Referring  to  the 
case  related  by  Dr.  Bacon  I  have  had  a  case 
somewhat  similar  to  it.  The  placenta,  instead  of 
being  one  piece,  was  in  two  halves. 

I  had  a  case  about  a  year  ago  where  I  was  called  out  at 
three  o'clock  in  the  morning  to  see  a  woman  who  was  re- 
ported to  have  had  a  severe  uterine  haemorrhage  about  an 
hour  after  the  onset  of  labor.  This  day  she  had  passed 
over  a  quart  of  blood  up  to  the  time  they  telephoned,  so 
I  hurried  out  there  and  saw  the  woman,  who  previously  had 
had  a  fairly  large  abdomen  and  apparendy  a  condition  of 
hydramnios.  She  was  apparently  in  labor  and  in  good 
shape,  and  I  did  not  examine  for  the  foetal  heart  tones, 
because  the  bag  of  waters  had  ruptured  and  the  fcetal  heart 
tones  were  in  good  condition,  and  I  did  not  believe  she  had 
this  enormous  hemorrhage.  I  was  finally  convinced  by 
seeing  that  it  was  not  all  blood  but  water  mixed  with  it. 
It  was  tinged  with  amniotic  fluid.  So  I  was  quite  at  a  loss 
to  know  where  all  the  blood  came  from  without  continiiing. 
There  was  no  placenta  previa  or  suggestion  of  one.  The 
baby  was  delivered,  was  perfectly  healthy,  and  all  ri^t, 
and  then  we  delivered  the  placenta  and  made  an  examina- 
tion to  see  where  the  haemorrhage  had  come  from,  and  in 
carefully  examining  the  placenta  it  was  sim^  to  the  one 
Dr.  Bacon  describe.  In  this  case  there  was  a  large  mass 
of  placental  tissue  on  the  right  side,  and  on  the  left  side 
there  was  a  mass  about  one-half  that  size.  The  blood- 
vessels ran  out  into  the  membranes  and  from  there  up  to 
the  cord.  When  the  labor  pains  started  the  contractions 
began  to  stretch  the  membranes,  the  cervix  was  effaced,  the 
OS  dilated,  and  the  stretching  was  put  upon  the  blood-ves- 
sels, and  luckily  for  the  child  the  membranes  ruptured. 
One  of  the  vessels  between  the  cord  was  torn  clear  across, 
both  ends  were  contracted,  and  that  vessel  was  bleediog 
and  giving  all  this  haemorrhage.  As  long  as  the  amniotic 
sac  held  intact  the  blood  was  forced  in  the  amniotic  fluid, 
but  as  soon  as  the  sac  ruptured  the  water  rushed  out,  the 
uterus  contracted  down,  the  foetal  head  pressed  against  the 
broken  vessel,  every  particle  of  haemorrhage  ceased,  labor 
went  on  normally,  and  the  child  was  delivered. 

Dr.  William  Cuthbertson  by  invitation  read  a 
paper  entitled  "An  Improved  Gilliam  Operation 
for  Uterine  Displacements"  (See  p.  721). 

DISCUSSION 

Dr.  Albert  Goldspohn:  I  had  thought  that 
this  subject  was  quite  exhausted  without  having 
an  additional  modification  of  the  transplantation 
of  the  round  ligaments  in  the  abdominal  wall;  yet 
other  men  have  a  right  to  their  opinions,  and  if 
we  are  to  have  one  more  modified  operation,  all 
right,  as  long  as  the  fundamental  principle  that 


governs  all  these  operations  is  correct;  viz.,  t]|at 
you  deal  with  the  thick  end  of  the  round  ligament 
to  do  service,  and  not  make  the  mistake  that  is 
made  in  the  Baldy- Webster  operation,  and  that 
of  Dr.  Ries,  whose  technique  is  anatomically 
wrong  because  it  places  dependence  upon  the 
terminal,  useless,  outer  end  of  the  roimd  ligament 
to  do  good  or  to  hold;  and  this  it  can  not  do. 

Practically  all  men  except  a  few  general  sur- 
geons like  Dr.  CoflFey  are  agreed  that  the  round 
ligament  is  the  thing  that  we  can  rationally  use 
and  depend  upon,  and  the  argument  of  some  of 
the  pettifoggers  to  the  effect  that  the  round 
ligament  does  not  serve  to  hold  the  uterus  for- 
ward is  a  weak  one.  We  do  know  that  it  does 
something  in  that  direction,  but  how  much  we  do 
not  know;  and  I  do  not  care.  If  the  round  liga- 
ment up  to  the  time  of  the  operation  has  had  no 
function,  there  is  nothing  at  all  in  opposition  to 
my  giving  it  a  function.  It  will  give  good  service. 
That,  all  the  gentlemen  know  who  deal  with  the 
round  ligament  in  the  right  way.  There  are  a 
dozen  different  ways  of  making  an  efficient  trans- 
plantation of  the  median  useful  end  of  the  round 
ligament  into  the  abdominal  wall.  The  Montgom- 
ery, Noble,  Barrett,  and  many  other  modifications 
of  the  Gilliam  operation  are  all  correct,  in  my 
judgment,  in  that  they  make  use  of  the  thick  end, 
the  uterine  part  only  of  the  roimd  ligament  to  do 
service.  They  make  it  serve  by  changing  its 
course  and  securing  a  new  attachment  for  it  and 
ignore  the  outer  end.  In  the  main  these  opera- 
tions are  all  of  a  substantial  character;  but  there 
are  differences.  They  are  not  all  equally  applica- 
ble to  various  kinds  of  cases.  For  instance,  if 
you  want  to  do  the  operation  of  my  friend  here, 
Dr.  Barrett,  on  a  patient  who  has  had  a  severe 
pelvic  peritonitis,  if  the  broad  ligaments  and 
round  ligaments  are  thoroughly  infiltrated,  and 
you  want  to  separate  or  isolate  the  round  liga- 
ment to  such  an  extent  as  is  necessary  to  draw 
the  loop  as  far  laterally  as  the  location  of  the 
internal  abdominal  ring,  and  from  there  out  in  the 
abdominal  wall,  you  will  not  be  able  to  do  it;  and 
this  he  has  admitted  himself.  But  it  is  a  different 
thing  if  you  simply  pick  up  enough  of  a  loop  to 
pass  directly  straight  forward  through  a  blunt 
puncture,  not  as  far  as  Dr.  Cuthbertson  goes,  but 
say  about  an  inch  laterally,  from  the  median  in- 
cision, through  the  rectus  muscle  and  aponeurosis 
and  anchor  it  in  these  firmer  structures.  This 
can  nearly  always  be  done.  Dr.  Cuthbertson  pro- 
poses to  make  the  attachment  to  the  aponeurosis 
of  the  external  oblique,  which  is  much  weaker 
and  in  some  women  will  be  a  rather  delicate 
thing.    Some  objections  have  been  made  to  the 
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idea  of  stab  in  the  abdominal  wall  to  pass  such  a 
structure  through.  It  requires  nothing  of  the 
kind.  There  is  no  stabbing  done.  We  can  take 
a  slender  artery  forceps  and  pass  it  through  about 
the  middle  of  the  sheath  of  the  rectus,  through 
the  ap)oneurosis,  muscle  and  structures  within, 
and  draw  the  round  ligament  through,  with  the 
same  slender  forceps  after  having  previously 
isolated  a  loop  within,  and  without  any  interven- 
ing loop  or  strip  of  gauze  or  ligature  whatever, 
simply  from  one  forceps  to  another  upward  and 
outward.  As  the  years  have  gone  by  and  the 
hundreds  of  cases  have  multiplied  that  have  been 
subjected  to  this  procedure,  I  have  grown  to  have 
this  feeling,  that  it  is  the  argument  of  a  pettifogger 
to  say  that  the  uterus  is  strictly  a  pelvic  organ, 
that  it  should  not  be  drawn  out  of  the  small  pelvis, 
that  it  does  not  belong  in  the  abdomen,  and  that 
it  has  no  business  being  near  to  the  abdominal 
wall.  I  can  refute  such  an  argument  by  report- 
ing hundreds  of  cases.  I  have  this  feeling  now 
as  the  result  of  what  I  consider  mature  experience, 
namely,  with  about  loo  cases  yearly  for  at  least 
ten  years  in  which  I  have  performed  this  modified 
Gilliam  operation  almost  alone.  I  find  that  the 
higher  the  ovaries  are  drawn  out  of  the  small 
pelvis  the  better  is  the  return  current  of  venous 
blood,  and  the  more  subjectively  comfortable  is 
the  patient.  The  idea  of  being  afraid  to  draw 
the  fundus  uteri  out  of  the  pelvis,  and  approximat- 
ing it  to  the  lower  part  of  the  abdominal  wall  an 
inch  and  one-half  or  two  inches  from  the  border 
of  the  symphysis  pubis,  is  erroneous.  It  is  a 
mistake  to  go  much  higher  than  that.  I  would 
not  make  these  punctures  through  the  recti  over 
two  inches  away  from  the  symphysis,  often  less; 
and  the  method  of  drawing  up  the  loop  of  round 
ligament  occludes  the  part  of  the  peritoneal  cav- 
ity below  that  point  crosswise  from  entrance  of 
intestine  into  it  thereafter.  The  lateral  portion 
of  the  round  ligament  is  drawn  up  so  snugly  that 
it  effectively  occludes  the  space  laterally  from 
the  point  of  anchorage  on  each  side,  and  the  fun- 
dus uteri  closes  the  median  space.  It  is  my  be- 
lief that  the  intestine  does  not  enter  the  lower 
inch  and  one-half  of  peritoneal  space.  Such  a 
thing  as  interference  with  the  intestine  or  intes- 
tinal obstruction,  I  have  seen  once  only.  This  was 
about  fifteen  years  ago  when  I  first  tried  this 
operation.  I  was  afraid  to  draw  the  uterus  up 
high  enough,  and  a  knuckle  of  intestine  probably 
worked  down  between  the  fundus  and  abdominal 
wall;  and  later  the  patient  had  symptoms  of 
intestinal  obstruction.  These  disappeared,  how- 
ever, without  surgical  intervention.  This  is  the 
only  case  of  the  kind  I  ever  saw.     We  should 


properly  open  the  abdomen  to  cure  retroversion; 
because  we  have  so  many  other  important  things 
to  do  for  these  cases.  It  is  our  duty  to  remove  the 
appendix  in  practically  every  one  of  them.  Such 
cases  admit  of  the  removal  of  the  appendix  every 
time.  Howard  Kelly  was  very  correct  when  he 
said  fifteen  or  twenty  years  ago  that  after  the 
abdomen  has  once  been  opened  and  surgery  has 
been  done  in  the  vicinity  of  the  appendix,  it  is 
thereafter  in  greater  danger  of  making  trouble 
on  account  of  adhesions  to  which  it  is  apt  to  be- 
come subjected.  Therefore,  when  we  open  the 
abdomen  and  attend  to  this  minor  retroversion 
work,  we  should  make  an  incision — or  more  than 
one — that  will  give  us  access  for  every  other 
surgical  act  that  may  be  called  for  in  that  abdo- 
men. I  think  this  intensified  Gilliam  operation, 
which  secures  the  uterus  and  its  adnexae  on  a 
higher  plane  and  in  pronounced  anteversion,  is 
the  best.  Aside  from  my  favorite  bi-inguinal 
operation  of  past  years,  I  have  not  discovered 
any  procedure  that  will  secure  as  much  comfort 
as  well  as  stable  and  innocent  results  for  the 
patient.  It  can  be  done  quickly  leaving  the 
greatest  possible  time  for  work  in  the  upper  ab- 
domen. You  can  put  your  hand  up  there  and  if 
there  is  anything  that  is  suspicious  you  can  make 
a  second  incision,  and  do  what  is  necessary  to  be 
done. 

Dr.  Theodore  J.  Doederlin  :  I  was  prompt- 
ed by  the  writings  of  Dr.  Howard  Kelly  in  the 
early  part  of  my  practice  to  apply  ventrosuspen- 
sion  and  ventrofixation.  He  was  my  authority 
then,  and  so  far  as  I  was  able  to  follow  up  the 
cases  I  never  had  any  xmtoward  results,  but  I 
invariably  resorted  to  the  anterior  operation.  I 
did  not  turn  the  uterus  out,  but  sewed  it  to  the 
posterior  part.  I  had  one  woman  who  was  con- 
fined twice  after  that,  and  she  never  had  any 
trouble.  Later  I  abandoned  that  method  and 
for  the  last  five  or  six  years  I  have  been  doing  the 
Gilliam  operation.  I  have  had  six  or  seven  cases, 
mostly  private  cases,  which  I  have  had  occasion 
to  follow  up  and  the  results  were  all  good  except  in 
one.  That  was  the  first  case  I  operated  on,  which 
was  one  of  extensive  puerperal  or  post-partum 
inflammation,  the  patient  having  come  to  me  from 
out  of  town,  and  in  that  case  there  was  a  recur- 
rence. The  uterus  fell  back.  Since  then  I  have 
not  had  any  recurrences,  but  have  had  a  partial 
slipping  in  one  case  and  that  I  attributed  to  the 
catgut  I  used.  I  sewed  around  through  the  apo- 
neurosis to  the  outside  with  three  sutures,  and  I 
thought  it  was  safe.  I  never  gave  it  any  thought. 
Since  the  partial  slipping  back  I  have  used  the 
Pfannenstiel  incision,  and  run  that  through,  first 
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entering  the  aponeurosis,  going  through  the  round 
ligament  and  tying  it  over  a  piece  of  gauze,  feel- 
ing I  was  safe,  and  with  the  silkworm-gut  suture 
tied  the  round  ligament,  taking  the  suture  out 
after  ninety  days. 

I  would  like  to  congratulate  Dr.  Cuthbertson 
on  his  ingenious  operation.  Speaking  of  the 
Baldy- Webster  operation,  I  do  not  think  I  need 
to  emphasize  at  all  that  there  are  two  reasons 
to  my  mind  which  speak  against  it.  In  the  first 
place,  it  shortens  the  thick  or  strong  part  of  the 
ligament;  in  the  second  place,  there  is  constriction 
of  the  uterus.  A  friend  of  mine  had  a  case  where 
the  uterus  tipped  up  and  there  was  a  retroflexion 
carrying  the  round  ligaments  backwards.  There 
is  very  little  or  no  danger  to  the  perineum,  as  I 
sew  the  aponeurosis  together  with  my  extra 
stitch.  To  avoid  strangulation  I  now  use  iodine 
applied  to  the  part  which  runs  from  the  internal 
ring  to  the  stab,  so  that  there  will  be  adhesion 
formed.  I  never  had  a  chance  to  investigate 
whether  it  was  properly  adherent  or  not,  or  wheth- 
er there  would  not  be  a  hernia  at  that  place.  I 
have  never  seen  Dr.  Goldspohn  operate  very 
much;  he  is  an  expert  in  the  method  he  has 
described,  but  in  my  humble  opinion  in  drawing 
up  the  uterus  as  he  does  there  is  too  much  tension 
on  the  ligaments,  which  is  hardly  advisable,  so 
that  the  uterus  is  crowded  naturally  to  the  front, 
and  we  may  get  ventrosuspension.  The  top  of 
the  womb  will  be  adherent  to  the  incision.  With 
the  Pfannenstiel  incision  you  can  make  a  cross 
section  of  the  aponeurosis.  He  does  not  do  that, 
but  makes  a  nipple  there  which  is  nice  for  his 
special  way  of  operating. 

Dr.  Channing  W.  Barrett:  The  probabil- 
ities are  that  every  person  here,  except  Mr.  Whit- 
ford,  who  has  reported  so  many  discussions  on  this 
subject,  is  perfectly  satisfied  as  to  what  operation 
he  will  do  for  retrodisplacements  of  the  uterus; 
otherwise,  if  he  were  to  operate  to-morrow  he 
would  be  considerably  confused  from  all  he  has 
heard  upon  this  subject  to-night.  A  paper  of 
this  kind  is  chiefly  valuable  because  it  gives  an 
opportunity  to  deal  with  principles  and  compare 
methods.  The  principles  of  supp)ort  are  that  we 
want  the  uterus  held  forward,  not  that  the  much 
doubted  intra-abdominal  pressure  will  fall  upon 
the  posterior  surface  of  the  uterus,  but  nature  has 
decreed  that  animals  in  the  upright  position 
should  not  have  the  uterus  in  line  with  the  vagina, 
and  the  vagina  longitudinal  with  the  body.  Every 
once  in  a  while  we  hear  a  person  sneer  at  the  idea 
of  the  round  ligaments  holding  the  uterus  forward, 
and  yet  they  forget  that  nature  said  that,  and 
nature  has  said  it  over  and  over  again  until  it 


grew  a  round  ligament  for  the  upright  animal,  the 
round  ligament  being  a  structure  developed  in 
upright  animals,  and  that  it  is  for  the  purpose  of 
dragging  the  fundus  forward.    We  do  not  have  to 
indulge  in  any  more  talk  about  the  value  of  the 
round  ligament  to  hold  the  uterus  forward.    The 
question  largely  is  this:    How  shall  the  round 
ligament  be  used  when  it  has  once  become  stretched 
and  the  uterus  got  back  in  line  with  the  vagina? 
Shall  we  use  the  stronger  or  weaker  part  of  the 
ligament,  inasmuch  as  one  is  stronger  than  the 
other?    Some  have  said  the  poor  part  of  the  liga- 
ment is  plenty  good  enough.    When  they  say  a 
thing  is  good  enough  it  is  abundant  evidence  it  is 
not  good  enough.    There  is  nothing  that  nature 
has  made  that  is  good  enough  at  all  times,  and 
there  is  nothing  in  surgery  that  we  can  do  that  is 
good  enough  if  it  can  be  done  better,  and  so  we 
should  use  the  strong  part  of  the  ligament  if  we 
can,  and  not  the  weak  part.    I  believe  in  the  main 
with  what  Dr.  Goldspohn  has  said.    I  believe 
more  fully  in  what  he  said  when  he  talked  about 
the  principles  of  this  work  of  dealing  with  the 
round  ligament  through  the  internal  ring.    He 
taught  principles  that  are  fundamental  and  im- 
portant, but  he  has  departed  from  those  principles 
somewhat  in  his  later  years.    He  has  gone  wrong 
somehow.    That  is  one  of  the  chief  arguments 
against  the  old  operation  of  ventrosuspension  in 
favor  of  bi-inguinal  celiotomy,  of  having  the 
ligament  run  through  the  abdomen  transperi- 
toneally,  and  yet  the  operation  he  proposes  or 
follows,  following  the  Gilliam,  is  to  run  the  two 
ligaments  through  the  peritoneal  space  around 
which  omentum  or  intestine  can  become  en- 
tangled.  We  not  only  want  to  use  the  round  liga- 
ment to  hold  the  uterus  forward,  and  the  very  best 
part  of  the  ligament,  but  we  want  it  placed  so  it 
will  be  in  a  normal  position.    They  should  not 
run  through  the  peritoneal  space  and  furnish 
opportunities,  as  the  Gilliam  does,  to  entangle 
bowel.    And  so,  following  the  principles  which 
Goldspohn  and  others  have  laid  down,  I  devised 
a  procedure  of  coming  out  through  the  abdominal 
wall  to  the  ring,  bringing  the  ligaments  out  at  the 
place  they  normally  come  out  of  the  abdomen,  so 
that  there  is  no  opportimity  for  bowel  to  become 
entangled  around  them.     It  is  a  fundamental 
principle  that  no  structure  should  run  trans- 
peritoneally. 

As  regards  this  modification  by  Dr.  Cuthbert- 
son, when  Gilliam  first  proposed  his  operation  a 
good  many  of  us  thought  it  was  the  best  operation 
offered  the  profession  up  to  that  time,  and  I  per- 
formed it  for  a  few  years,  and  I  never  knew  a  single 
one  of  these  cases  have  the  ligament  slip  out.    I 
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have  never  known  one  of  these  patients  to  return 
after  the  operation  was  performed  on  account  of  a 
recurrence  of  the  displacement,  but  I  have  seen 
conditions  that  were  pathologic  from  that  proce- 
dure. The  doctor  spoke  of  the  operation  which  I 
have  devised  as  furnishing  an  opportunity  for  the 
ligaments  to  become  loosened  and  to  slip.  I  have 
performed  that  operation  for  ten  years,  and  X 
have  never  known  a  single  case  in  which  I  thought 
the  ligament  gave  way,  and  went  back  into  the 
abdomen.  Dr.  Goldspohn  usually  in  discussing 
this  lays  some  stress  upon  the  trauma  the  opera- 
tion produces.  From  the  standpoint  of  trauma 
we  have  in  mind  two  things.  While  once  in  a 
while  we  will  have  a  hematoma  by  coming  out 
at  the  external  ring  and  bringing  the  ligament 
through  the  internal  ring,  and  once  in  a  while  we 
will  have  a  hernia,  I  must  say  that  in  ten  years 
not  a  single  hernia  or  hematoma  has  occurred. 
When  I  read  a  paper  nine  years  ago  on  this  sub- 
ject and  Dr.  Goldspohn  discussed  it,  he  said  it 
was  theory.  It  is  a  fact,  now,  that  we  do  not  have 
these  things  occur;  so  that  whether  one  choses 
for  the  operation  opposing  ligaments,  which  is 
the  method  which  furnishes  greater  trauma  and 
produces  more  injury  to  tissue  and  necessitates 
greater  work,  or  whether  we  simply  do  the  method 
of  fastening  as  Gilliam  has  proposed,  I  do  not  see 
that  there  is  any  great  point  here,  because  the 
ligament  has  not  given  way.  In  regard  to  the 
incision,  if  we  examine  the  charts  of  Dr.  Cuth- 
bertson  and  we  are  to  judge  from  the  size  of  the 
ligaments  shown,  the  size  of  the  longitudinal  in- 
cision, the  size  of  the  forceps,  etc.,  this  is  min- 
imized from  the  normal  size,  and  yet  if  that  inci- 
sion is  equally  minimized,  I  should  hardly  suggest 
that  as  a  method  6i  operating  for  retrodisplace- 
ments  of  the  uterus. 

Dr.  N.  S.  Heaney:  Dr.  Goldspohn  spoke 
about  one  case  in  which  he  had  strangulation  in 
the  lateral  loop  of  round  ligament  but  which  did 
not  require  operation.  I  would  like  to  know  how 
he  made  the  diagnosis  of  strangulation  of  the  gut 
through  the  lateral  loop. 

Dr.  Channing  W.  Barrett:  Reference  was 
made  to  the  point  that  in  cases  of  infiltration  the 
ligament  cannot  be  taken  out  through  the  ring. 
I  have  always  taught  that  the  procedure  of  short- 
ening the  round  ligament  in  that  way  could  not 
be  done  in  cases  of  infiltration,  and  I  observed 
that  precaution  in  doing  the  Gilliam  operation, 
and  I  should  likewise  observe  it  if  I  were  going  to 
do  the  Gilliam  operation  at  the  present  time.  The 
Gilliam  operation,  or  the  shortening  of  the  round 
ligament  through  the  ring,  is  not  at  all  fitted  for 
those  cases  that  have  infiltration  and  a  mild 


sepsis  such  as  he  speaks  of.  Neither  one  of  these 
procedures  should  be  done  in  such  a  case. 

Dr.  Albert  Goldspohn:  Dr.  Barrett  did  not 
listen  to  what  I  said.  There  is  practically  no 
space  left  in  front  of  the  uterus  between  it  and  the 
bladder.  I  have  had  occasion  to  open  up  some  of 
these  women  again  for  other  pathologic  condi- 
tions, and  I  am  prepared  to  say  that  the  intestine 
does  not  enter  below  my  approximation  to  the 
abdominal  wall.  If  that  is  true  there  is  no  such 
thing  as  "snarling  by  the  two  ligaments,"  because 
the  intestines  do  not  pass  below  or  around  them. 
Nor  will  the  fundus  uteri  become  adherent  to  the 
abdominal  wall  merely  from  contact  with  it,  if 
we  do  clean  surgery.  In  the  matter  of  infiltra- 
tion of  the  round  ligaments,  I  should  be  very  sorry 
if  I  had  to  back  down,  and  forego  the  use  of  the 
round  ligaments  entirely  because  of  such  infiltra- 
tion; for  only  some  barbarous  fixation  then  would 
remain  available.  Not  so  with  my  use  of  the 
round  ligaments,  for  they  still  serve  best  even  in 
the  borderline  cases  in  which  the  most  extreme 
use  of  conservative  surgery  on  the  adnexe  is 
made  use  of  to  save  or  to  restore  a  small  prospect 
for  conception.  In  these  cases,  a  ligament  will 
occasionally  tear  ofiF.  An  Olshausen  fixation  of 
the  cornu  is  then  made.  The  round  ligaments 
must  not  be  dissected  out  from  their  peritoneal 
envelope ;  but  this — i.e. ,  the  upper  part  of  the  broad 
ligament — must  be  freely  made  use  of  with  the 
round  ligament  in  order  to  close  ofiF  the  lower  part 
of  the  abdominal  space  as  above  described,  and  to 
secure  stable  results. 

Dr.  Heaney:  You  have  not  answered  my 
question. 

Dr.  Goldspohn:  In  the  first  place  it  was 
something  like  ten  days  after  the  operation  when 
the  patient  had  intestinal  obstruction.  There 
was  no  doubt  about  that,  and  there  might  be  a 
question  whether  the  passage  of  the  bowel  had 
occurred  in  the  median  line  between  the  fundus 
and  abdominal  wall,  or  whether  it  had  occurred 
in  one  of  the  lateral  portions  over  a  round  liga- 
ment. But  in  those  days  I  was  afraid  to  draw 
the  uterus  up  as  much  as  I  do  now,  and  there  was 
more  space  between  the  fundus  in  the  median 
line  than  there  was  laterally.  Any  one  could  see 
that  by  the  way  we  draw  the  loops  up.  That  is 
my  reason  for  it.  So  far  as  hernia  and  recurrence 
of  displacement  are  concerned,  I  will  take  the 
challenge  from  anybody.  I  do  not  wait  on  obstet- 
ric cases  very  much,  but  my  assistants  attend  to 
this  work  largely  in  this  city.  From  them  and 
from  practitioners  outside,  as  well  as  from  patients 
themselves,  I  am  pretty  well  informed  about  the 
remote  results  in  these  cases.    If  anything  serious 
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happens  in  connection  with  the  operation  I  have 
done,  I  am  quite  sure  to  learn  of  it.  There  are  no 
hernial.  A  return  of  the  displacement  after  this 
operation — ^there  may  be  one  case  in  two  himdred, 
although  I  know  of  only  two  cases;  and  the  per- 
centage of  recovery  to  health  and  comfort  is 
equaled  only  by  that  glorious  operation  that  I 
used  to  do  —  bi-inguinal  celiotomy. 

There  were  twelve  years  during  which  I  made 
the  extended  Alexander  operation  fit  nearly  all  the 
retroversions  complicated  with  adhesions  and 
diseased  adnexae  (short  of  pus  tubes).  I  liberated 
adhesions  and  resected  or  removed  individual 
tubes  and  ovaries  and  shortened  the  round  liga- 
ments most  ideally,  through  the  simply  dilated 
internal  inguinal  rings  and  canals. 

In  the  hands  of  some  twenty  operators  in 
America  and  Germany,  about  eight  years  ago, 
this  procedure  and  other  types  of  thoroughly 
modern  Alexander  operations  counted  nearly 
three  hundred  cases  who  had  borne  one  or  more 
children  after  their  operation,  with  only  about 
ten  cases  of  recurrence  of  displacement.  So 
crucial  a  fixe  of  scrutiny  and  criticism  all  other 
retroversion  operations  together  have  never  passed 
through.  If  retroversion  were  all  that  requires 
surgical  treatment  in  the  abdomen  of  women 
who  have  this  disorder,  then  I  would  be  doing  this 
same  bi-inguinal  operation  this  day. 

Dr.  William  M.  Thompson:  The  last  word 
on  retrodeviations  of  the  uterus  has  not  yet  been 
said.  The  real  crux  of  Dr.  Cuthbertson's  paper, 
it  seems  to  me,  has  been  overlooked  by  the 
previous  speakers,  and  that  is  the  utilization  of 
this  tendon,  or  aponeurosis  of  the  muscle;  and 
the  strong  point  in  that  is  that  it  does  not  con- 
strict the  ligament.  I  think  most  of  those  men 
who  draw  up  the  ligament,  tie  it  securely,  and 
sometimes  too  securely,  and  in  that  way  cut 
through  the  ligament,  destroy  its  function,  and 
the  point  made  by  Dr.  Cuthbertson  is  that  he 
deals  with  the  utilization  of  this  tendon  or 
aponeurosis  of  the  muscle  for  a  suture. 

Dr.  N.  S.  Heaney:  I  have  been  following  the 
Webster  operation,  which  utilizes  the  uterine  end 
of  the  round  ligament.  We  have  been  very  well 
satisfied  with  our  results. 

Dr.  Polak  recently  published  a  paper  in  which 
his  results  following  the  Webster  operation  were 
not  encouraging  from  our  viewpoint,  chiefly,  we 
believe,  because  he  performs  it  in  a  different  way. 
Although  those  men  who  do  the  Gilliam  operation 
have  never  seen  strangulation  of  the  gut,  I  who 
never  have  done  this  operation  have  seen  strangu- 
lation of  the  intestine  in  two  cases,  one  confirmed 
by  autopsy  and  the  other  by  operation,  and  I 


have  heard  of  strangulation  of  the  gut  occurring 
in  the  practice  of  others.  While  I  believe  that  the 
extreme  outer  end  of  the  ligament  theoretically  is 
the  better  part  to  shorten  up  I  don't  believe  that 
it  is  a  matter  of  much  practical  importance  and 
we  expect  to  continue  to  use  this  method  in  the 
majority  of  our  retroversion  operations. 

Dr.  Marx  T.  Goldstine:  As  has  been  said 
by  Dr.  Heaney,  you  cannot  pass  upon  an  opera- 
tion you  have  never  done.  The  Webster-Baldy 
operation  has  been  foimd  satisfactory  in  the 
gynecological  service  at  Wesley  Hospital,  and 
most  of  the  general  surgeons  are  using  it,  and  Dr. 
Webster,  Dr.  Baldy,  and  Dr.  Andrews  are  not 
responsible  for  every  man's  technique  who  tries 
to  do  that  operation;  so  that  if  the  uterus  tips 
backward,  they  should  not  be  criticised.  A  word 
about  the  Watkins-Wertheim  operation:  It  is 
not  primarily  an  operation  for  shortening  the 
round  ligaments  by  the  vagina.  Dr.  Watkins 
shortens  the  round  ligaments  that  way,  but  his 
operation  is  devised  for  extensive  prolapse  and 
cystocele,  and  not  for  shortening  of  the  round 
ligaments.  Furthermore,  we  are  not  of  the 
opinion  that  shortening  the  roimd  ligaments  in 
correcting  retroflexion  will  cure  cystocele.  We 
look  upon  cystocele  as  a  hernia  of  the  bladder, 
and  by  dealing  with  the  ligaments  and  doing 
anterior  colporrhaphy,  you  will  get  results.  The 
Webster  operation  has  been  constantly  successful 
with  us,  and  is  consistent  with  pregnancy.  I 
have  worked  that  part  out  and  studied  it  carefully 
for  Dr.  Watkins,  and  we  are  satisfied  with  the 
results  we  get  in  pregnancy  following  the  opera- 
tion. Sometimes  after  shortening  the  round  liga- 
ments we  advance  the  peritoneum  of  the  bladder 
up  to  the  top  of  the  fundus  of  the  uterus,  and 
suture  the  broad  ligament  to  the  uterus  where  it 
comes  through  so  that  it  is  only  a  slight  modifica- 
tion. 

Dr.  Chauncey  W.  Courtright:  I  feel  that 
the  Barrett  operation,  as  he  describes  it,  suits  me 
better  than  any  of  the  other  methods  with  which 
I  am  familiar.  I  have  seen  many  of  these  opera- 
tions performed  by  different  men,  each  with  a 
little  variation  in  technique,  and  yet,  after  all,  it 
does  not  depend  so  much  upon  the  strength  of 
the  round  ligament  as  a  great  many  would  have 
us  believe.  However,  I  believe  a  mechanical 
principle  obtains  here  as  anywhere  else;  namely, 
if  the  uterus  can  be  brought  forward  and  held 
there,  there  is  no  reason  why  it  should  go  back. 
If  there  are  adhesions  present  they  must  be  looked 
after.  If  the  uterus  is  put  in  such  a  position  that 
viscera  will  fall  down  behind  it,  there  is  no  reason 
why  it  should  require  a  hawser  to  Jiold  the  uterus 
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forward.  I  have  heard  it  said  to-night  and 
emphasized  that  we  should  utilize  the  stronger 
portion  of  the  round  ligament.  The  question 
arises,  Which  is  the  stronger  portion?  Who  has 
demonstrated  it?  Who  has  demonstrated  which 
is  the  stronger  portion  of  the  muscle,  the  tendon, 
or  the  belly  of  the  muscle?  The  fleshy  part  of  the 
round  ligament  to  my  mind  is  more  likely  to  give 
way  than  the  tense  fibrous  part  which  is  smaUer, 
but  fully  as  strong.  In  other  surgical  depart- 
ments we  look  for  a  break  in  the  muscle,  not  in 
its  tendon,  but  in  the  belly  of  the  muscle.  I 
have  had  the  biceps  fracture  in  the  middle,  but 
never  foimd  a  tendon  fractured  from  traction  or 
tension  or  pulling.  I  am  not  convinced  that  the 
stronger  portion  of  the  ligament  is  the  more 
durable  or  permanent  part  of  the  round  ligament, 
and  that  it  is  the  only  part  to  use  in  bringing  the 
uterus  forward  and  holding  it  there. 

Dr.  Louis  Fishman:  We  hear  a  good  deal 
about  the  Gilliam  operation  and  of  strangulation 
of  the  intestine  following  it.  Dr.  Heaney  said  he 
knows  of  two  cases  of  strangulation  of  the  intestine 
following  this  operation,  and  there  are  other 
cases  reported  in  the  literature,  although  Gilliam 
himself  denies  this.  He  says  that  in  all  cases  in 
which  strangulation  has  taken  place  the  roimd 
ligaments  have  run  through  abnormal  or  trans- 
peritoneal space.  In  order  to  overcome  this 
defect.  Dr.  Barrett  has  devised  his  operation  of 
bringing  the  round  ligaments  out  through  the 
abdominal  ring,  and  his  operation  fulfills  all  the 
requirements  of  the  Gilliam  operation  itself,  and 
does  away  with  the  undesirable  defect  of  dividing 
the  peritoneal  cavity.  It  produces  a  normal  con- 
dition there  in  that  the  round  ligaments  should 
normally  run  outward,  forward,  and  upward, 
while  with  the  Gilliam  operation  they  run  for- 
ward, so  that  in  the  Barrett  operation  the  uterus 
is  supported  by  the  round  ligaments  in  a  forward 
and  outward  direction. 

Dr.  Goldspohn  has  said  that  if  we  pull  the 
uterus  far  enough  forward  we  will  overcome  this 
defect.  Personally,  I  have  had  no  experience  with 
the  Gilliam  operation,  but  I  have  had  experience 
with  the  operation  that  Dr.  Barrett  has  described 
in  working  with  him  and  in  my  own  work,  and 
the  results  have  been  satisfactory.  I  have  seen 
two  cases  in  which  the  Gilliam  operation  was 
done,  and  the  uterus  was  brought  so  far  forward 
that  both  patients  complained  of  extreme  irrita- 
bility of  the  bladder.  Dr.  Goldspohn  spoke  of 
the  Webster  operation  fulfilling  the  requirements, 
and  of  patients  going  through  pregnancy  with- 
out any  trouble,  and  the  uterus  remaining  in 
position  after  Jabor.    I  have  seen  several  of  Dr. 


Barrett's  patients  who  have  gone  through  preg- 
nancy and  labor,  as  we  have  had  the  privilege  of 
examining  them  subsequently,  and  we  have  found 
the  uterus  in  its  proper  position.  I  have  seen 
one  case  that  has  gone  through  two  pregnancies, 
and  the  uterus  has  remained  in  good  position. 
Personally,  I  have  two  cases  that  have  gone 
through  pregnancy,  and  the  uterus  is  still  in  good 
position. 

Dr.  Heaney  spoke  of  the  weak  and  strong  part 
of  the  round  ligament.  There  is  no  question  at 
all  that  the  uterine  end  contains  considerable 
muscle,  and  as  we  go  out  towards  the  internal 
ring  the  musculature  disappears  and  becomes 
fibrous.  Early  in  my  medical  career  I  learned 
that  a  scar  is  the  weakest  part  in  the  body,  and 
I  still  believe  it,  and  the  outer  end  of  the  round 
ligament  is  fibrous  tissue,  the  same  as  a  scar,  and 
I  should  say  would  stretch  much  quicker  than 
the  belly  of  the  muscle;  so  that  while  the  Webster- 
Baldy  operation  or  the  Andrews- Webster-Baldy 
operation  may  give  good  results,  it  is  the  operation 
that  utilizes  the  poor  part  of  the  ligament  which 
is  the  better. 

Dr.  Frank  W.  Lynch:  There  is  a  great  simi- 
larity about  these  operations.  In  fact,  no  matter 
which  one  of  the  numerous  operations  you  per- 
form, there  are  successes  and  there  are  failures. 
It  really  seems  that  failures  depend  upon  not 
how  much  we  drag  the  uterus  forward,  but  as  to 
how  we  keep  the  cervix  back  at  the  same  time  we 
keep  the  uterus  forward.  I  have  known  Kelly 
operations  to  be  successful,  and  they  are  nothing 
but  films  of  tissue  and  scar  tissue.  They  do  not 
do  very  much  toward  holding  the  uterus  forward. 
It  depends  very  largely  upon  the  uterus  which 
must  be  at  the  base  of  the  broad  ligament,  and 
if  we  have  a  good  pelvic  floor,  it  does  not  make 
much  difference  what  operation  we  do.  I  am  a 
dissenter  because  I  do  not  believe  these  displace- 
ments alone  require  much,  if  any,  treatment.  I 
do  not  believe  we  should  operate  upon  these  cases 
unless  the  uterus  is  enlarged  or  the  patients  have 
prolapsed  ovaries  or  some  thickening.  Some  of 
these  patients  do  not  complain  of  symptoms.  I 
like  to  read  papers  by  men  who  emphasize  the 
point  that  the  recurrences  are  frequent  from 
practically  any  operation  if  we  do  not  spare  our 
sutures.  We  should  all  emphasize  the  fact  that 
a  pessary  should  be  used,  where  there  has  been 
plastic  work  done,  to  keep  tension  off  of  the 
sutures. 

Dr.  Charles  E.  Paddock:  I  am  glad  Dr. 
Lynch  made  the  last  remark.  I  have  seen  many 
cases  following  labor,  when  operation  had  been 
suggested   for   backward   displacement   of   the 
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uterus,  yet  by  supporting  the  uterus  with  a  proper 
fitting  pessary  for  a  few  weeks  or  months  the  oper- 
ation was  no  longer  indicated.  It  would  be  inter- 
esting to  know  from  these  gentlemen  who  find  so 
many  displacements  calling  for  operation  just 
what  percentage  had  had  similar  treatment. 

Dr.  Lynch:  I  meant  the  use  of  pessaries  after 
operations. 

Dr.  Channing  W.  Barrett:  I  thought  this 
ground  had  been  covered  imtil  the  last  speakers 
had  talked.  They  have  not  struck  the  right  opera- 
tion. When  a  person  gets  up  and  says  that  all  of 
these  operations  are  alike,  and  that  there  are  a 
number  of  cases  in  which  recurrence  of  the  retro- 
deviation has  taken  place,  it  is  perfectly  evident 
the  right  operation  is  not  being  done,  because 
patients  who  undergo  these  operations  are  entitled 
to  something  better  than  that  vague  sort  of  thing. 
As  regards  Qie  use  of  pessaries,  I  would  say  that 
an  operation  that  is  done  properly  for  holding 
the  uterus  is  not  going  to  require  the  use  of  pes- 
saries to  hold  that  organ  in  position.  Dr.  Pad- 
dock is  dealing  with  obstetric  cases,  and  there 
are  obstetric  cases  that  have  retrodisplacements 
which  require  a  pessary  or  support  to  hold  the 
uterus  in  proper  position  during  the  early  weeks 
or  months  after  confinement;  and  if  the  patient 
has  a  good  pelvic  floor,  the  practitioner  will  have 
success  in  keeping  the  uterus  forward.  On  the 
other  hand,  in  the  gynecological  cases  where  the 
retrodisplacement  has  gone  on  for  months,  the 
practitioner  will  not  meet  with  success  with  any 
line  of  pessary  treatment  that  can  be  carried  out, 
because  we  have  tried  it  and  have  failed. 

Dr.  N.  S.  Heaney:  If  Dr.  Barrett  has  never 
seen  a  recurrence  after  his  operation  it  is  because 
he  has  not  done  a  sufficient  nimiber  of  them,  for  if 
retroversion  occurs  occasionally  in  those  who  have 
previously  been  normal,  what  is  to  prevent  its 
occasional  recurrence  after  operation?  Because 
a  woman  has  a  recurrence  after  labor  is  also  not 
proof  that  the  operation  was  not  properly  per- 
formed or  was  not  the  proper  type  of  operation 
since  we  all  know  that  a  pregnancy  causes  most 
retroversions  and  displacements.  It  is  not  the 
fault  of  the  operation,  but  it  is  a  thing  liable  to 
happen  after  confinement,  no  matter  whether  the 
woman  has  had  an  operation  or  not. 

Dr.  Albert  Goldspohn:  I  have  made  obser- 
vations on  what  can  be  done  with  a  pessary  in  the 
puerperal  uterus,  on  a  small  number  of  cases. 
My  conclusion  so  far  is  that  if  we  take  the  aver- 
age labor  case  (not  the  one  where  there  has  been 
severe  infection),  examine  her  two  weeks  post- 
partum, and  on  finding  a  retroversion,  order  her 
to  assume  the  knee-chest  posture  two  to  three 


times  daily  for  five  to  fifteen  minutes,  and  to 
sleep  in  a  Sims'  position  at  night.  A  week  later, 
the  uterus  having  been  secured  in  anteversion  by 
the  assistance  of  the  knee-chest  posture  if  ne- 
cessary, fit  a  pessary  large  enough  and  of  right 
shape  to  hold  the  uterus  from  turning  over  back- 
wards again,  and  have  the  patient  continue  the 
posture  treatment  of  herself,  as  before.  In  the 
meantime  a  doctor  is  able  to  correct  a  retrover- 
sion —  bi-manually  should  examine  the  case  from 
once  a  week  to  once  a  month,  changing  and  intro- 
ducing gradually  smaller  pessaries,  so  that  the 
uterus  is  never  permitted  by  its  weight  in  retro- 
version to  pull  upon  the  idle  recuperating  round 
ligaments  for  about  a  year,  then  tiie  case  will  be 
cured  in  a  very  high  percentage  of  such  attempts, 
—  provided  that  the  first  six  to  eight  weeks  of 
this  course  of  treatment  occur  before  the  physi- 
ological period  for  involution  of  the  uterus  and 
of  its  members  —  the  round  ligaments  —  is 
past;  after  that  the  cures  by  pessaries  are  possibly 
one  or  two  per  cent  only. 

Dr.  Robert  T.  Gillmore:  I  think  prophy- 
laxis in  coimection  with  the  question  of  retrover- 
sion of  the  uterus  is  an  important  factor,  and  I 
am  surprised  that  obstetricians  have  not  recog- 
nized the  importance  of  posture  in  the  prevention 
of  retroposition.  In  the  absence  of  compli- 
cations of  an  inflammatory  nature,  it  is  well 
to  have  the  patient  lie  on  the  stomach  and  use 
the  knee-chest  position,  the  sixth  to  the  ninth 
day  after  labor.  The  uterus  is  usually  so  big 
that  it  will  not  drop  back  until  after  the  sixth 
day.  I  have  done  that  as  a  routine  measure  for 
the  last  ten  years,  and  have  had  very  few  cases 
of  retroflexion  of  the  uterus  after  labor.  In 
reference  to  the  use  of  the  pessary  after  labor, 
I  do  not  think  it  should  be  used  for  at  least  five 
weeks,  on  account  of  the  possibility  of  introdu- 
cing infection. 

The  point  brought  up  by  Dr.  Lynch  in  r^ard 
to  keeping  the  cervix  back  in  its  normal  position 
in  the  hollow  of  the  sacrum  is  very  important, 
and  if  it  is  back  there  we  would  not  have  so  many 
retroflexions  as  we  have.  Of  course,  I  am  speak- 
ing now  of  gynecological  retroflexions  in  which 
there  are  always  symptoms  of  some  complications 
that  suggest  some  of  the  operations  for  the  retro- 
flexion. In  other  words,  there  are  distinct  indi- 
cations for  the  use  of  the  pessary;  that  these  indi- 
cations are  clear  to  every  gynecologist  and  I 
believe  the  pessary  should  be  used  more  frequent- 
ly than  it  is  by  gynecologists.  I  have  had  good 
results  in  cases  of  marked  subinvolution  of  the 
uterus  that  had  gone  through  labor,  by  a  properly 
fitting  pessary,  and  by  keeping  track  of  those 
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patients  for  some  years,  the  uterus  had  remained 
in  the  correct  position  and  the  uterus  was  almost 
normal  in  size. 

I  do  not  believe  in  operating  for  retroflexion 
unless  it  .produces  symptoms  or  complications 
such  as  salpingitis  or  inflammation  of  ovaries,  or 
fixation  of  the  uterus  backwards  in  which  the 
adhesions  have  to  be  broken  up.  If  there  are  no 
adhesions,  so  that  the  uterus  can  be  put  in  normal 
position,  we  will  get  good  results  from  the  use  of  a 
pessary. 

Dr.  Louis  Fishman  :  We  hear  of  a  good  many 
cases  of  retroversion  that  occur  shortly  after 
labor  that  can  be  benefited  by  prophylactic 
measures,  by  non-operative  means.  I  have  seen 
a  number  of  post-partum  cases  in  Dr.  Barrett's 
clinic  that  have  been  treated  by  the  measures 
outlined  here,  the  knee-chest  position,  and  copious 
hot  douches.  There  is  one  thing  we  have  in  these 
cases  that  has  not  been  mentioned,  and  that  is, 
we  usually  have  subinvolution  of  the  uterus  and 
all  the  pelvic  organs  together  with  the  ligaments 
of  the  uterus,  and  there  is  a  decrease  in  the  weight 
and  size  of  the  uterus  by  the  hot  douches  and 
the  use  of  glycerine  and  ichthyol  tampons.  If  we 
proceed  with  these  means  for  from  four  to  six 
weeks,  we  can  allow  proper  involution  of  the 
round  ligaments  by  righting  the  uterus  with  a 
pessary.  Dr.  Gillmore  raised  the  question  of 
using  a  pessary  in  cases  in  which  we  have  a  freely 
movable  uterus.  We  know  that  the  uterus  favors 
a  malposition.  If  the  malposition  is  not  compli- 
cated by  some  pathologic  condition,  and  produces 
practically  no  symptoms,  it  makes  very  little 
difference  to  the  woman  whether  her  uterus  is  in 
this  or  that  position,  but  as  a  result  of  retroversion 
sooner  or  later  there  will  develop  pathology  which 
will  call  for  operative  treatment.  We  know,  as 
Dr.  Goldspohn  and  others  have  said,  a  pessary 
will  cure  cases  that  have  subinvolution  of  the 
uterus  plus  the  pelvic  tissues.  On  the  other  hand, 
a  pessary  will  never  cure  cases  that  are  chronic, 
that  have  gone  two  or  three  months  past  labor. 


because  in  those  all  the  involution  has  taken  place 
that  will  occur,  and  the  pessary  there  acts  as  a 
mechanical  agency;  to  hold  the  uterus  in  posi- 
tion we  have  to  use  it  as  long  as  the  patient  lives. 

Dr.  Frank  W.  Lynch:  I  fear  I  have  been 
misunderstood  in  the  use  of  pessaries.  I  meant 
to  say,  if  I  did  not  say  so,  pessaries  after  operation, 
and  not  after  labor.  I  use  a  pessary  in  my  cases 
for  six  or  eight  weeks  after  operation  to  take  the 
strain  off  of  the  sutures. 

Dr.  William  Cuthbertson  (closing):  I  am 
sorry  I  did  not  read  my  paper.  I  am  very  glad 
Dr.  Thompson  called  attention  to  the  fact  that 
the  crux  of  my  paper  was  in  the  method  of  an- 
choring the  roimd  ligament.  Every  man  seems 
to  be  satisfied  with  the  operation  he  does  for  the 
cure  of  retrodisplacements.  I  agree  thoroughly 
with  Dr.  Barrett  that  up  to  the  time  I  devised 
this  modification  the  correct  operation  had  not 
been  done.  I  am  very  much  pleased  to  hear  men 
of  wide  experience,  like  Dr.  Goldspohn  and  the 
majority  of  those  who  discussed  my  paper,  agree 
that  the  use  of  the  round  ligament  is  the  proper 
means  of  correcting  these  displacements.  I  will 
hot  attempt  to  reply  to  the  individual  discussants, 
but  merely  call  attention  to  the  fact  that  I  do  not 
anchor  the  round  ligament  to  the  aponeurosis  of 
the  external  oblique,  but  I  make  use  of  a  strip  of 
the  external  oblique  with  which  to  support  and 
fasten  the  round  ligament  in  its  new  position. 
In  regard  to  the  trauma  of  this  operation,  I  have 
used  the  Gilliam  operation;  I  used  to  do  ventro- 
suspension  and  ventrofixation,  and  I  find  that  of 
all  the  extra-abdominal  treatments  of  the  round 
ligaments,  the  operation  I  have  reported  here 
causes  as  little  trauma  as  any  of  the  others  in 
which  the  ligament  is  brought  forward.  Replying 
to  the  remarks  of  Dr.  Lynch  with  regard  to  the 
support  of  the  pelvic  floor,  I  have  stated  in  my 
report  of  the  operation  that  where  the  pelvic 
floor  is  destroyed,  I  have  repaired  it,  in  order  to 
give  the  uterus  the  added  support  which  its  natur- 
al structure  affords  it  in  a  normal  condition. 


BOOK    REVIEWS 


A  CRITIQUE  OF  NEW  BOOKS   IN   SURGERY 
By  M.  G.  SEELIG,  M.  D.,  Saint  Louis,  Missouri 


T  N  a  recent  issue  of  The  Natiotiy  Professor  Hiram 
•*■  Bingham  of  Yale,  writing  of  the  late  Adolph 
Alphonse  Bandelier,  the  great  American  anthro- 
pologist, says,  "It  may  have  been  due  to  his  Swiss 
ancestry  that  his  literary  product  seemed  to  com- 
bine German  patience  and  thoroughness,  with  an 
originality  and  brilliance  that  is  French."  One 
wonders  what  added  qualifications  Professor  Bing- 
ham would  have  attributed  to  an  English  strain  in 
Bandelier's  ancestry — possibly  clarity  of  thought 
and  force  of  expression.  At  all  events  it  will  be 
interesting  to  note  in  the  books  that  lie  on  the  table 
for  review  (and  it  happens,  accidentally,  that 
French,  German,  and  English  ones  lie  side  by  side) 
whether  there  is  a  characteristic  national  flavor  as 
pronounced  in  type  in  the  medical  as  in  the  literary 
products  of  these  countries. 

Der  Chirurgische  Kursus  ^  by  Schmieden,  would 
be  characterized  by  anyone  as  a  typical  German 
product,  and  largely  for  the  reason  that  it  mirrors 
patience  and  thoroughness.  It  is  a  volume  in- 
tended solely  for  the  teaching  of  operative  surgery 
as  an  art  separate  and  distinct  from  the  science  of 
surgery.  There  are  four  hundred  pages,  divided 
into  eight  sections,  devoted  respectively  to  ligation 
of  arteries,  resection  of  joints,  amputations  and 
exarticulations,  operations  on  the  extremities,  op- 
erations on  the  head  and  neck,  operations  on  the 
chest  and  trunk,  abdominal  operations,  and  opera- 
tions on  the  urogenital  system. 

Written  primarily  for  students,  in  their  work  on 
the  cadaver,  there  is  no  call  for  citations  from  litera- 
ture or  extended  discussions  regarding  the  merit  or 
demerit  of  various  operative  attacks.  Indeed,  one 
of  the  inherent  excellencies  of  the  book  is  the  con- 
summate care  with  which  typical  operative  pro- 
cedures are  selected  and  described,  step  for  step, 
with  only  those  anatomical  annotations  necessary 
to  the  performance  of  intelligent  work.  One  notes, 
however,  with  somewhat  of  a  rude  shock,  that  in 
describing  the  radical  operation  for  carcinoma  of  the 
breast,  Schmieden  deliberately  (both  in  his  descrip- 
tion and  in  his  illustration)  places  the  incision  so  that 
it  runs  directly  through  the  axilla. 

No  small  part  of  the  value  of  the  book  resides  in 
the  four  hundred  and  fifty-odd  illustrations.  The 
Germans  of  late  have  adopted  a  type  of  combined 
pencil,  crayon,  and  wash- work  illustration  which,  by 


the  judicious  admixture  of  a  little  red  and  brown 
color  and  the  use  of  a  semiglazed  paper,  produces  a 
remarkably  artistic  eflFect  without  sacrificing  clear- 
ness or  detail.  These  very  illustrations  in  them- 
selves furnish  evidence  of  the  patient  care  and 
thoroughness  that  we  have  characterized  as  Teuto- 
nic.  From  this  point  of  view  the  volume  is  an 
exemplar,  even  though  it  be  not  epochal. 

'M^  OW  the  French  volume, '  by  way  of  contrast, 
'*'^  mirrors  in  no  sense  of  the  word  the  brilliancy 
or  originality  attributed  by  Professor  Bingham  to 
French  literary  products.  True,  it  deals  with  a 
subject  that  hardly  permits  of  the  display  of  either 
of  these  qualities,  but  nevertheless  it  awakens  doubts 
in  the  minds  of  those  who  follow  French  medical 
literature  of  to-day  as  to  whether  or  not  there  really 
exists  anywhere  in  modern  French  medicine  bril- 
liancy and  originality  even  approximating  that  dis- 
played, let  us  say,  by  Charcot,  Louis,  or  Pasteur 
(himself  not  a  physician). 

Lomon  and  Hahn  have  treated  their  subject  in 
three  parts.  Part  I  is  devoted  to  the  armamentari- 
um of  the  radiologist  and  in  eleven  chapters  dis- 
cusses the  properties  of  the  X-rays,  the  installation 
of  apparatus,  the  various  types  of  tube  supports, 
tubes,  examining  tables,  screens,  intensifiers,  and  de- 
velopers. This  part  of  the  book  is  carefully  worked 
out,  but,  naturally,  makes  a  stronger  appeal  to  the 
technical  rdntgenologist  than  to  the  clinician. 

Parts  II  and  III  are  devoted  entirely  to  the  clinical 
side  of  radiology  and  discuss  the  interpretation  of 
X-rays  of  bones  and  joints,  the  location  of  foreign 
bodies,  the  examination  of  the  head,  chest,  and 
abdomen,  and  finally  the  therapeutic  application  of 
the  X-ray.  None  of  the  contents  of  this  second 
and  third  part  of  the  volume  furnishes  new  data. 
For  the  most  part  the  material  is  well  assembled, 
but  there  are  omissions  so  weighty  as  to  lessen  the 
value  of  the  entire  work.  No  mention  is  made, 
for  example,  of  ureter  catheterization  (with  an 
opaque  catheter)  in  locating  ureter  stones,  and  the 
very  important  subject  of  diseases  of  the  duodenum 
is  cUsmissed  in  four  or.  five  lines. 

All  in  all,  the  book  stands  rather  as  an  attempt  to 
expound  a  knowledge  of  radiology  in  fairly  full  com- 
pass; but  it  misses  out  not  only  in  that  the  expected 
French  brilliancy  and  originality  play  no  part  in  its 


*  Der  CHniURGiscHE  Operations  Kursus.    Von  Victor  Schmieden; 
Dritte  AuBage.    Johann  Barth,  Leipsig,  1914. 


sPRfcis  DE  Radiologie  Pratique.    Par  A.  Lomon  et  C.  Hahn. 
Soci6t£  d'  Editions  Scientifiques  et  Medicates.    Paris,  19x3. 
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composition,  but  also  in  that  there  is  scanty  evidence 
of  the  plodding  thoroughness  that  we  have  learned 
to  look  for  in  good  German  productions. 

T^HE  English  volume  *  is  true  to  the  English  ideal. 
-*•  Although  Walker  specifically  states  in  the 
preface  that  his  object  is  to  produce  a  textbook,  his 
notion  of  a  textbook  is  so  broad — ''a  book  that 
should  reflect  current  opinion  of  the  day  and  at  the 
same  time  bear  the  impress  of  the  experience  and 
individual  views  of  the  author " —  that  he  has  suc- 
ceeded in  doing  for  genito-urinary  surgery  what  Da 
Costa  has  done  for  general  surgery  with  his  text- 
book. When  we  say  that  Walker  has  main- 
tained the  English  ideal,  we  mean  that  he  has 
logically  classified  his  data,  carefully  sifted  it  and 
then  presented  it  with  the  clearness  and  force  that 
practically  always  characterizes  good  English 
expository  writing.  The  simple,  clear  English  is 
reinforced  by  a  wealth  of  severely  plain  iUustrations 
that  invariably  illustrate. 

The  book  is  divided  into  eleven  chapters,  which 
discuss  in  order:  kidney,  ureter,  bladder,  urethra, 
prostate,  seminal  vessels  and  Cowper's  glands, 
testicle,  tunica  vaginalis,  spermatic'  cord,  scrotum, 
and  penis.  Each  subject  is  introduced  with  valuable 
anatomical  considerations,  important  stress  is  laid 
upon  pathological  considerations,  and  then  the 
etiology,  clinical  course,  diagnosis,  prognosis  and 
treatment  are  described  in  a  fashion  that  makes 
good  the  prefatory  promise  to  outline  the  individual 
experience  and  views  of  the  author.  It  is  always 
refreshing  to  find  an  author  saying,  ''I  am  opposed 
to  such  and  such  therapy,*'  "I  am  opposed  to" 
has  not  the  ring  of  undesirable  dogmatism,  and  it 
does  whet  the  reader's  curiosity  both  as  to  the  basis 
for  the  opposition  as  well  as  to  what  alternate 
course  the  author  pursues  and  advises. 

As  an  evidence  of  Walker's  special  gift  of  pre- 
sentation, we  may  cite  his  method  of  handling  the 
subject  of  functional  tests  of  the  kidneys.  In  a 
scant  five  pages  he  discusses  the  subject  in  such 
fashion  that  he  presents  each  functional  test  and 
establishes  his  notion  of  its  practical  value.  Again, 
in  the  case  of  polycystic  kidney,  in  four  pages  he 
furnishes  a  resum6  of  this  complicated  subject  that 
is  admirably  concrete. 

One  notes  with  more  or  less  surprise  that  under 
the  head  of  pyelitis  in  children,  the  author  advises 
alkalinization,  or  neutralization  of  the  urine,  as 
the  best  plan  of  treatment.  This  is  in  marked  con- 
trast with  the  ruhng  doctrine  of  the  day  that  hexa- 
methylenamine  and  an  acid  urine  will  practically 
always  effect  a  cure.  One  is  struck  also  by  the 
firm  stand  taken  by  Walker  against  washings  or 
instillations  in  tuberculous  cystitis.  He  demon- 
strates his  poise  and  judicial  temper,  however,  by 
furnishing  a  list  of  various  irrigations  that  may  be 
used,  and  among  them  the  five  per  cent  carbolic 

>  SUEOICAL  DiSBASSS  AND  InTOKIES  OP  THE  GeNTTO-UUNAKY  Os- 

OAN8.    By  J.  W.  Thonuon  Walker.  F.  R.  C.  S.,  CasscU  &  Co.,  Ltd., 
London,  New  Yoxk,  Toronto  &  Melbourne,  1014. 


solution  so  highly  recommended  some  five  years  ago 
by  Rovsing. 

It  is  well  nigh  impossible  to  practice  intensive 
critique  on  a  volume  covering  so  much  ground,  and 
treating  so  many  discrete  topics.  If  we  recommend 
the  volume  as  an  almost  necessary  adjunct  to  a 
complete,  working  surgical  library,  suggest  a  bit 
more  care  in  the  next  revision  of  the  index  and  finaUy 
add  that  the  author  has  maintained  the  English 
characteristics  of  conciseness,  clearness,  and  force, 
we  shall  have  stated  fairly  well  our  own  opinion  of 
the  book. 

'T*HE  prefatory  semi-apologetic  note  which  ac- 
'*■  companies  this  volume  of  the  Climes '  makes  it 
very  evident  that,  in  all  probability,  both  Dr. 
Murphy  and  his  publishers  are  beginning  to  ap- 
preciate the  generally  expressed  opinion  that  it  is  a 
herculean  task  for  any  one  clinic  to  furnish  adequate 
variety,  in  published  form,  every  two  months. 
There  is  possibly  an  intangible,  yet  nevertheless  a 
very  essential,  difference  between  a  clinic  as  pub- 
lished and  as  delivered  from  the  pit;  but  as  a 
matter  of  fact,  even  a  listener  would,  in  due  course 
of  time,  surfeit  on  the  steady  diet  of  any  one  single 
clinician,  however  brilliant.  Then,  too,  much  of  the 
attractiveness  of  the  published  clinics  is  marred  by 
the  form  in  which  they  are  presented.  A  sentence 
such  as  'Hhat  is  an  entirely  different  course  from 
that  we  have  to  follow"  necessarily  jars  one's 
equanimity;  and  composure  is  not  restored  by  en- 
countering the  phrase,  "  a  fracture  of  both  the  inter- 
nal and  the  external  malleoli^ "  in  one  line,  and  then, 
on  the  very  next  line,  "a  fracture  of  both  the  internal 
and  the  external  malleolus.  .  .  is  a  dangerous 
case"  (sic). 

Yet,  withal,  the  substance  is  solid.  One  can 
with  diflSculty  find  elsewhere  a  better  discussion  of 
Pott's  fracture  than  the  one  published  in  this  volume 
of  the  Clinics.  It  is  interesting  to  note,  in  this  con- 
nection, that  Murphy  persists  in  his  radical  advice 
to  nail  these  malleolar  as  well  as  the  condylar  simple 
fractures,  in  spite  of  the  strong  protest  voiced 
against  these  procedures  in  the  surgical  section  at 
the  last  meeting  of  the  American  Medical  Associa- 
tion. 

The  clinic  on  tuberculosis  of  the  testicle  is  ad- 
mirably full  and  satisfactory,  and  really  constitutes 
about  the  only  new  topic  in  the  volume.  In  this 
particular  clinic  Murphy  makes  the  statement  that 
sarcoma  of  the  left  testicle  metastasizes  by  the 
blood  route,  in  contra-distinction  to  sarcoma  of  the 
right  testicle,  which  follows  the  lymph  route.  Such 
a  statement  should  have  been  accompanied  by  the 
citation  of  authorities. 

Dr.  Murphy  and  his  publishers  promise  variety 
next  time,  in  the  form  of  ''a  detailed  talk  on  some 
special  topic  connected  with  the  general  subject  of 
surgical  diagnosis."  This  promise  awakens  keen 
anticipation. 

'  The  Climes  of  John  B.  Morphy,  M.  D.,  at  Mercy  Hospital,  Chicago. 
February,  19x4.     W.  B.  Saunders  Co.,  Philadelphia  &  London. 
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TN  its  consistent  attempt  to  correlate  pharmaco- 
^  logic  actions  with  physiologic  functions  the 
work  of  Meyer  and  Gottlieb  ^  is  unique  among  text- 
books on  pharmacology.  As  the  authors  state  in 
the  preface,  they  ^*have  divided  the  drugs  into  two 
classes,  organotropic  (those  influencing  organs  or 
their  functions),  and  etiotropic  (those  acting  on  the 
causative  agents  of  disease),  and  have  thought  it 
best  to  describe  and  analyze  the  organotropic  phar- 
macological actions  separately  for  each  organ  or 
function."  The  result  is  that  instead  of  the 
stereotyped  chapter  headings  of  "Aconite,"  "Bro- 
mides," "Caffein,"  "Digitalis,"  or  "Antipyretics," 
"Bitters,"  "Cathartics"  "Diaphoretics,"  we  find 
chapters  devoted  to  the  "Pharmacology  of  the 
Central  Nervous  System,"  "Pharmacology  of  the 
Digestion,"  "Pharmacology  of  the  Circulation," 
"Pharmacology  of  the  Eye,"  and  so  on.  For  ex- 
ample, the  various  actions  of  atropin  and  its  con- 
geners are  not  grouped  together,  but  are  to  be  found 
in  the  chapters  on  the  central  nervous  system, 
vegetative  nervous  system,  eye,  digestion,  circula- 
tion, respiratory  system,  and  secretion  of  sweat. 
In  the  treatment  of  such  a  confusing  subject  as 
pharmacology  this  method  seems  ideal,  and  it  has 
been  consistently  followed  throughout. 

The  authors  have  added  much  to  the  value  of  the 
book  by  prefacing  each  chapter  with  an  epitome  of 
the  physiology  of  the  function  "under  discussion. 
These  summaries  are  particularly  lucid  in  the  chap- 
ters on  the  vegetative  nervous  system,  circulation, 
and  renal  function. 

Much  work  has  been  done  within  recent  years  to 
determine  the  extent  to  which  the  chemical  con- 
stitution of  a  given  drug  affects  its  pharmacologic 
action.  Evidences  of  this  are  seen  throughout  the 
book,  perhaps  being  nowhere  more  clearly  brought 
out  than  in  the  discussion  of  cocain  and  its  synthetic 
substitutes. 

I  Pharmacology  Clinical  and  Experimental.  A  Groundwork 
of  Medical  Treatment,  being  a  Textbook  for  Students  and  Phjyrsicians, 
by  Dr.  Hans  H.  Meyer,  of  Vienna,  and  Dr.  R.  Gottlieb,  of  Heidelberg. 
Authorized  Translation  into  English  by  John  Taylor  Halsey,  M.  D. 
Philadelphia  and  London:  J.  B.  Lippincott  Company,  1914. 


The  treatment  of  such  entirely  practical  subjects 
as  anaesthetics,  management  of  circulatory  failure, 
and  diuretics  is  admirable.  There  is  a  thorough 
presentation  of  the  experimental  facts  and  theories 
of  digitalis  action;  but  this  is  unfortunately  not 
balanced  by  a  discussion  of  digitalis  therapy  in  the 
various  clinical  aspects  of  diseases  of  the  heart. 

The  chapter  on  "Etiotropic  Pharmacological 
Agents"  includes  Antiseptics;  Anthelmintics; 
Creosote  in  Tuberculosis;  Quinine  in  Malaria; 
Salicylates  in  Rheumatism;  Arsenical  Compounds  in 
Protozoal  Diseases;  Mercury  in  Syphilis;  Tuber- 
culin and  Serum  Therapy. 

In  the  last  chapter  on  "Factors  Influencing 
Pharmacological  Reactions"  we  find  an  able  dis- 
cussion of  important  topics  such  as  Relation  between 
Size  of  Dosage  and  Intensity  of  Effect;  Functional 
Condition  of  the  Organs;  Antagonism;  Disintoxica- 
tion; Immunity;  Synergism;  Hypersusceptibility 
and  Anaphylaxis. 

The  full  index  to  the  volume  precludes  any 
criticism  of  the  method  of  presenting  in  connection 
with  the  various  bodily  functions  the  facts  concern- 
ing a  given  pharmacologic  agent,  even  though  this 
scatters  the  facts  throughout  several  chapters. 

There  seems  to  be  too  much  of  a  tendency  on  the 
part  of  the  authors  to  accept  without  comment  the 
unconfirmed  statements  of  investigators  relative 
to  certain  drug  effects;  but  this  is  in  many  cases 
corrected  by  the  terse,  subjoined  notes  of  the 
translator,  who  has  here  and  ekewhere  throughout  the 
volume  inserted  remarks  of  much  practical  value. 
The  translator,  furthermore,  deserves  much  credit 
for  the  evident  care  with  whi  "h  his  part  of  the  work 
has  been  carried  out. 

This  book  should  prove  of  greatest  value  to  the 
scientific,  thinking  physician,  who  is  well  grounded 
in  normal  and  pathologic  physiology,  and  whose  ex- 
perience should  prevent  his  too  ready  acceptance  of 
of  statements  of  experimental  observations  or  of 
their  reputed  clinical  significance.  The  value  of  the 
book  is  further  enhanced  by  a  bibliography  ap- 
pended to  each  subject. 
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